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Spn978 -
spn979 -
spn980 -
spn981 -
Spn982 -
spn983 -
spn984 -
spn9ss -
Spn986 -
Spn988 -
Spn989 -
spn990 -
Spn991 -
Spn992 -
Spn993 -
Spn994 -
Spn995 -
Spn996 -
Spn997 -
Spn998 -
Spn999 -
spn1000 -
spn1001 -
spn1002 -
spn1003 -
spn1004 -
spn1005 -
spn1006 -
spn1007 -
spn1008 -
spn1009 -
spn1010 -
spn1011 -
spn1012 -
spn1013 -
spn1014 -
spn1015 -
spn1016 -
spn1017 -
spn1018 -
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F = I o o] o TSSO
BT o o] o SRR
DriVE AXIE LOCBIION ...oouiieeieieietceieeste ettt ettt ettt et e st e se st et e b e st e neete s eseseeneeteseeneneenennenean
NUumber Of FOrward GEAr REHOS .......cccoveuiriririeiiiririeere ettt
Number Of REVErSe GEaAr RELIOS ........cccciueiiiiriieieeiei bbb
Seconds
Minutes
Hours
D TSSOSO P PSPPI
Month
Y ear
Number of Software Identification Fields
ENgine TeSt MOde SWILCH ......cvcuiiici e
Idle Decrement SwWitch ...
Idle Increment SWitch ........cccceeveneenne.
Remote Accelerator Enable Switch
Auxiliary Engine Shutdown Switch
ENGINE DErate SWILCN ...oieeiiieiceiceeee ettt sttt st ne et e ene s
Accelerator INtErlOCK SWITCN .....c.cuiuiiiiiiiiciciieeecee e
Engine Retarder SElEClioN ...

Remote Accelerator Pedal Position
Estimated Percent Fan SPeed ...

PTO SEAE oottt

Fan DIIVE SEALE ...ociieiieeeieei et seenens

Remote PTO Variable Speed Control SWITCH .....c.ocioiiciirrcerecesre e
Remote PTO Preprogrammed Speed Control SWItCh ..o
PTO ENADIE SWITCN ..ottt ettt e ettt e e e st ste e et e seenesbeneenenean
PTO Accelerate Switch
PTO RESUME SWILCR ..ttt b et b e b e e e s et e se st e e etensenenren
PTO Coast/Decelerate Switch

PTO Set SWItCh ...cciiiiiicicr e

A/C High Pressure Fan Switch
Requested Percent Fan Speed
THP Group 1 .o
Trip Group 2 - Proprietary ......cccccceveenee.
Total Compression Brake Distance
Trip Compression Brake Distance
Trip ServiCe Brake DISIANCE ......ccoovicieiiririeiiiri ettt
Trip Service Brake AppPlIiCalionS .......cccocevvvieinnneinenneens

Trip Fan On TiME ..o

Trip Fan On Time Due to the Engine System
Trip Fan On Time Due to a Manual SWItCh ..........coieiiiicieececes e
Trip Fan On Time DUe t0 the A/C SYSIEM ...c.ecuiicecece ettt sae e ene
THP DISIANCE ON VSL ottt bbbttt bbbt na bt b et
Trip Gear Down Distance
TP DIStANCE IN TOP GEAN ....ooviieiereeiete ettt ettt ae et b et b et b e e e b e b et st e s e bt see e et e sbenesbeeenen
THP DIIVE FUEBL USBU ...ttt sttt ettt eb e st b e e b e e b
Trip PTO Moving Fuel Used ............

Trip PTO Non-moving Fuel Used
Trip Vehicle [dle FUBl USEH ..ottt
TP CruiSE FUE USBO ....ooiiiiciiiieie ettt bbbt b et
TriP Drive FUEl ECONOMY ..otttk
Trip Drive FUEl USEA (GASEOUS) ....c.eiriireeiiririeieisteteieises bttt see ettt se bbbt b bt en et
Trip PTO Moving FUEl USEd (GASEOUS) .....ccevveieiieririiieiesiesisiesieiestees e saesestesssesaessstessssessessssasassessessssessens
Trip PTO Non-moving Fuel Used (Gaseous)
Trip Vehicle Idle Fuel Used (Gaseous) ........cccovevrennns

Trip Cruise Fuel Used (Gaseous) ......ccccooereerenercreenenns

Trip Drive FUel ECONOMY (GBSEOUS) ....crviirierieuirieeriereeuestereeseseeesseseeseseeessesessessesessessssessenessessesessensssessasens
Trip Maximum ENgiNE SPEEA ......couiiiiiiiiie sttt st e st b e st b et ne e
Trip Average ENQINE SPEEA ..ottt e et e et e e b e e ne e e e b e s neeean
Trip Drive AVErage LOBO FACLON ........ccccoiriiiiieirrieieire ettt
Total Drive AVerage LOad FACLON .........cccicirieiirieiiree et
Total ENGINE CrUiSE TIME .ottt ettt bbbt b et s bbbt e et e
Trip Maximum VehiCle SPEEA .....cooiiiiiieic ettt

116
116
117
117
117
117

118
118
118
118
119
119
119
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spn1027 -
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spn1100 -
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spn1103 -
spn1104 -
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spn1ll4 -
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THP CrUISE DIStBNCE ...cveiiieereiiieireieere ettt b et e e bt ne st ne b e nnrenn
Trip Number of Hot Shutdowns
Trip Number of Idle Shutdowns
Trip Number of Idle Shutdown Overrides
Trip SUAAEN DECEIEIEHIONS ....ccceeeeiitiiciiieestete ettt ettt st s ettt e st e seste e ebesteneebesaenessesennenean
THP TIME N VSL ettt s ettt e s e se et et be e e neste e ene e neee

Trip Time in Top Gear
TP TiME IN GEAN DOWN ..ttt sttt bbbt b ettt et benas
Trip Time iN DErate DY ENQINE .....ooiiiiiiiiieieeeneeeriees ettt sttt b e sttt be e e
Total ENGINE PTO FUEl USBO ...ttt eae e
THP AVEIBgE FUE RELE ...ttt bbb bbbt b et b et et b et sa et e enes
Total Engine PTO Fuel USed (GESEOUS) ....ccceererueriereriereeesienesiesieesiesesiesee e seeneenas

Trip Average Fuel Rate (Gaseous)
Total ECU DIStaNCe ......cccveevereeeeinerieieresrereeseseeee s
Total ECU RUN TIME ..ot
Trip Cruise Time
TP PTO TIME ettt b ekt b bt bbbt s bt b et e bk e sttt n e nneebn
Trip Engine Running Time ....
Trip Idle TiMme oo
Trip Air Compressor On Time
THP FUE (GASEOUS) ...eiueieiieieitiietete ettt ettt e et bt b e et st e et ne e
TOtal FUEl USBA (GBSEOUS) ...ccveereirieiiriieriesieesteses et see sttt s ae st et se st et s b e st sbe e ene e es
Wait 10 SEAM LAMP ettt sttt enan
Engine Coolant Load Increase
AUXITIArY 1O Channel #1 ..ottt
AUXITIArY 1O ChanNel H#2 ...t
Intended Retarder Percent Torque ...........

Parking and/or Trailer Air Pressure
Service Brake Air Pressure CIrCUIL #L ....c.ovieirirerieiirieieee sttt
Service Brake Air Pressure CIrCUIT #2 .......ccccciiiieiiieeieeceiee et
Auxiliary EQUipment SUPPIY PrESSUIE ......cccvcuiiieiiieeci ettt st st rens
AiIr SUSPENSION SUPPIY PIESSUME ....oiiieieiiiieieieririe ettt sttt ettt st b ettt enenan
Brake Application Pressure High Range, Front Axle, Left Wheel ...
Brake Application Pressure High Range, Front Axle, Right Wheel ...

Brake Application Pressure High Range, Rear Axle #1, Left Wheel
Brake Application Pressure High Range, Rear Axle #1, Right Wheel
Brake Application Pressure High Range, Rear Axle #2, Left Wheel
Brake Application Pressure High Range, Rear Axle #2, Right Wheel
Brake Application Pressure High Range, Rear Axle #3, Left Wheel
Brake Application Pressure High Range, Rear Axle #3, Right Wheel
Brake Lining Remaining, Front Axle, Left WHeEEl ...
Brake Lining Remaining, Front Axle, Right WHEEl .........ccccooiiiiiiciiccee e
Brake Lining Remaining, Rear Axle #1, Left Wheel
Brake Lining Remaining, Rear Axle #1, Right Wheel
Brake Lining Remaining, Rear Axle #2, Left Wheel
Brake Lining Remaining, Rear Axle #2, Right Wheel
Brake Lining Remaining, Rear Axle #3, Left Wheel
Brake Lining Remaining, Rear Axle #3, Right Wheel
Engine Protection System Timer State .......ccoveerevneennenreenenennes

Engine Protection System Timer OVEITIAE .......ccooviieiiririeieiresee et
Engine Protection System Approaching ShULAOWN ........cccoiveiiiirinieeinirnieese e
Engine Protection System has Shutdown Engine
Engine Protection System Configuration .........coccoeierieeerninreenneeeseseieese e
Recommended Gear
Lowest Possible Gear
Highest Possible Gear .........cccoveuee.
Gaseous Fuel Correction Factor
Desired Rated Exhaust Oxygen

DeSIred EXNAUSE OXYGEN ...couiiiiiiiirieieienteesie ettt sttt e et s e et e st st et bt se e st s b e e ebe st e st ebeneenesbeseenenaenesbans
ACIUEl EXNAUSE OXYOEIN ..ottt st e b se st e e se s e e se e ssessenesse e eseseenessansnseas

ATLICUIELION ANGIE .ot b e
EBS Brake SWITCH ..ottt

Alternator Bearing 1 Temperature
Alternator Bearing 2 Temperature

119
120
120
120
120
120
121
121
121
121
121

122

122
122
122
123

123
123
123
123
124
124
124

124
124
125
125
125
126
126
126

126
126

126
127
127

127
127

127
128

128
128
128
129
129
129
129
129
130
130
131
131
131
131

131

132
132

132
132

132
133
133
133
133
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spnl1l29 -
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spn1135 -
Spn1136 -
spn1137 -
spn1138 -
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spn1l41l -
spnll42 -
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spnlld4 -
spn1145 -
spn1146 -
spn1147 -
spn1148 -
spn1149 -
spn1150 -
spnll51 -
spn1l52 -
spnl1153 -
spn1154 -
spn1155 -
spn1156 -
spn1157 -
spn1158 -
spn1159 -
Spn1160 -
spnll6l -
spnl1l62 -
spn1163 -
spn1164 -
spn1l65 -
spn1l66 -
spnl1167 -
spn1168 -
spn1169 -
spn1170 -
spnll7l -
spn1172 -
spn1173 -
spnll74 -
spnl1175 -
spn1176 -
spn1l77 -
spnll78 -
spn1179 -
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Vehicle Application Layer - J1939-71 (through December 2001) - p. 8

Alternator WIinding 1 TEMPEIGIUIE .......coovuereiirerieiiiresereesr e se s neenanens
Alternator WIinding 2 TEMPEIGIUIE ......ccooruereirerieieiresreseess et s e nrenanea
Alternator WIinding 3 TEMPEIGIUIE ........ooiereiriieieiiesie ettt s et n e neeneneas
Turbocharger 1 Boost Pressure
Turbocharger 2 Boost Pressure
Turbocharger 3 Boost Pressure
Turbocharger 4 Boost Pressure
Intake Manifold 2 Temperature
Intake Manifold 3 Temperature
Intake Manifold 4 Temperature
Engine Intercooler Thermostat Opening
Engine Oil Temperature 2 .........ccccoceeevenriennens

ENQINE ECU TEMPEIGIUIE .....coieieeieeirerieteieeereeseese ettt s e n et nn bt en e nnenes
Exhaust Gas Port 1 Temperature
Exhaust Gas Port 2 Temperature
Exhaust Gas Port 3 Temperature
Exhaust Gas Port 4 Temperature
Exhaust Gas Port 5 Temperature
Exhaust Gas Port 6 Temperature
Exhaust Gas Port 7 Temperature
Exhaust Gas Port 8 Temperature
Exhaust Gas Port 9 Temperature .................
Exhaust Gas Port 10 Temperature
Exhaust Gas Port 11 Temperature
Exhaust Gas Port 12 Temperature
Exhaust Gas Port 13 Temperature
Exhaust Gas Port 14 Temperature
Exhaust Gas Port 15 Temperature
Exhaust Gas Port 16 Temperature
Exhaust Gas Port 17 Temperature
Exhaust Gas Port 18 Temperature
Exhaust Gas Port 19 Temperature
Exhaust Gas Port 20 Temperature
Main Bearing 1 Temperature ................
Main Bearing 2 Temperature .....
Main Bearing 3 Temperature .....
Main Bearing 4 Temperature .....
Main Bearing 5 Temperature .....
Main Bearing 6 Temperature .....
Main Bearing 7 Temperature .....
Main Bearing 8 Temperature .....
Main Bearing 9 TEMPEIGIUIE .......ccveieieiiieieteiteee e ste e st e st et ssebe st e et e s et e sseneebesaesestensesesaenesteseenesaeneasans
Main Bearing 10 TEMPEIGIUIE ......cccccveveieiriieteiteie e sie e ste ettt aebesse s s tesaesesbeseseseenssbeseenssaenearens
Main Bearing 11 Temperature ..........
Turbocharger Lube Oil Pressure 2 ...
Turbocharger
Turbocharger
Turbocharger
Turbocharger 1 Compressor Inlet Temperature
Turbocharger 2 Compressor Inlet Temperature
Turbocharger 3 Compressor Inlet Temperature
Turbocharger 4 Compressor Inlet Temperature
Turbocharger 1 Compressor Inlet Pressure
Turbocharger 2 Compressor Inlet Pressure
Turbocharger 3 Compressor Inlet Pressure
Turbocharger 4 Compressor Inlet Pressure
Turbocharger 1 Turbine Inlet Temperature ....
Turbocharger 2 Turbine Inlet Temperature ....
Turbocharger 3 Turbine Inlet Temperature ...
Turbocharger 4 Turbine Inlet Temperature
Turbocharger 1 Turbine Outlet Temperature
Turbocharger 2 Turbine Outlet Temperature
Turbocharger 3 Turbine Outlet Temperature
Turbocharger 4 Turbine Outlet Temperature




Spn1188 -
spn1189 -
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spnl1l192 -
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spnllos -
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SpN1246 -
Spn1247 -
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spn1249 -
Spn1250 -
spni251 -
spn1252 -
Spn1253 -
spn1254 -
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spn1256 -
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Sspn1349 -
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spn1389 -
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Turbocharger 1 WaStegale DIIVE ........cciririiirireictses et
Turbocharger 2 Wastegale DIIVE .........cceriiirieirireieesese et
Turbocharger 3 WaStegale DIIVE .........cciiiiiieiiiirieieeiese ettt
Turbocharger 4 Wastegate DIiVe .......occcovveeniineiiennieeens

Turbocharger Wastegate Actuator Control Air Pressure .....

Engine Operation Time Since Rebuild .........cccoeeveieiicennns

Anti-theft Encryption Seed Present Indicator ............
Anti-theft Password Valid Indicator ................... s
Anti-theft CoOmMPONENt SEEIUS SEALES .......ceeveieiirieirierie et
Anti-theft Modify PassWOrd SEAEES ..ottt e e e ene e
Anti-theft Random Number .....................

Anti-theft Encryption Indicator States
Anti-theft Desired EXit MOOE SEAES ........cvoivreereiireireiires et
ANti-theft COMMENA SEALES ......oovivireiiireeieerer et
Anti-theft Password Representation
Engine Auxiliary Coolant Pressure
Electrica Load .....ccccooveeenricinrieccene
Safety Wire Status
Turning Gear Engaged
Engine ECU Temperature (OBSOLETE USE SPN 1136) .....ccccvvuieriririeirenieieereseerenesesee et seseseseeneseseens
Pre-filter Ol PrESSUIE ...ttt sttt b e bt b e bbb e be et nb e e b nean
Exhaust Gas Pressure
Fuel Rack Position ..................

ENgiNe BUild HOUIS RESEL ...ttt sttt e e st st e e be e e e see e eneeean
Engine Auxiliary Coolant TEMPEIEIUIE ........ccoieieirirreretrereereisesse s seseseneenenens
Engine Shutdown Override Switch
Traction Control Override Switch
Fuel Leakage 1 ......
Fuel Leakage 2 .............

Mass Flow (Gaseous) .......cccceevevervennne

Instantaneous Estimatet Brake POWEN ...ttt
ABS FUIlY OPEIEIiONal ....cueiiiieieiisieeerisie ettt ettt b ettt ettt ene e
Number of Torque History Records ........ e
Engine POWEr ... e

Peak Engine Torque 1 ..... ettt e e

Peak ENQING TOIMQUE 2 ..ot eae e
Calibration Record Start Month ... bbb
Calibration Record Start Day ........ e E et R et et e e nes S
Calibration Record Start Year ......cccoveveenne. e
Calibration Record Duration Time ...........

Torque Limiting Feature Status ........
TransMiSSION GEAI RELHO L ...ccoviiiiririirirese ettt
Engine Torque Limit 1, Transmission
Transmission Gear Ratio 2 .........cocovvenne.
Engine Torque Limit 2, Transmission
Transmission Gear Ratio 3 .........cccceeeeee
Engine Torque Limit 3, Transmission
Engine Torque Limit 4, Transmission
Engine Torque Limit 5, SWITCH ....ccoiiiiiecire s
Engine Torque Limit 6, AXIE TNPUL ..ot
Extended Crankcase Blow-by Pressure - duplicate (see SPN 22)
Externally Supplied Air Pressure ...
Injector Metering Rail 2 PrESSUIE ........oiuiirrieieiieie ettt et
TIME SINCE LASE SEIVICE ...cviiieiireeere et
Battery 2 Potential (Voltage) (duplicate - see also SPN 444) .....

Service Component ldentification ...........ccocvevierveiennnecienenenn

Engine Oil Level ReEMOte RESEIVOIT ......cccoiviierieirierieeneesie e
Fuel Supply Pump Inlet Pressure ........ccoccoeeenneneee e
Fuel Filter (suction side) Differential PreSSUIE ... e
Auxiliary Temperature #1 (duplicate see alSO SPN 441) ..ot
Auxiliary Temperature #2 (duplicate See alSO SPN 442) ...
Auxiliary Pressure #1
Auxiliary Pressure #2
Fuel Specific Gravity




spn1390 -
spn1391 -
Spn1392 -
spn1393 -
spn1394 -
spn1395 -
spn1396 -
spn1397 -
Spn1398 -
spn1399 -
spn1400 -
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Spn1402 -
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spnl414 -
spn1415 -
Spn1416 -
spnl417 -
spn1418 -
spnl419 -
spn1420 -
spnl421 -
spn1422 -
spn1423 -
spnl424 -
spn1425 -
Spn1426 -
spn1427 -
spn1428 -
spn1429 -
spn1430 -
spn1431 -
spn1432 -
Spn1433 -
spn1434 -
spn1435 -
spn1436 -
spn1437 -
Spn1438 -
spn1439 -
spn1440 -
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spnl442 -
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Absolute FUEl VaVE INIEL PrESSUIE ......c.cvceieireieeiiirieiecsese et
Outlet to Inlet Fuel Valve Differential PreSSUre ..o
Air to FUel DiIfferential PrESSUE ..ottt
Cylinder 1 Ignition Transformer SECoNdary OULPUL .........ccoeuererireeinireeieiresieiee s sesseseeenns
Cylinder 2 Ignition Transformer Secondary OULPUL .......c..cecveerieesierieisiereseseeesiees e e ssesesse e ssessssessesens
Cylinder 3 Ignition Transformer Secondary OULPUL .........cccveirieieerieisieieseseeesieesesie e saese s sessesessessesens
Cylinder 4 Ignition Transformer Secondary OULPUL .........cccveirieieeieeisieresesee e e e s e sneneas
Cylinder 5 Ignition Transformer SeCoNdary OUIPUL ........coeeuireririeeririsieeresieieesesiesesesesessesesesseeesesseseesnns
Cylinder 6 Ignition Transformer Secondary OULPUL .........ccceireeerireeirieerene et
Cylinder 7 Ignition Transformer SecoNdary OULPUL ..........coceirueeririeirieiesenesesie e see s seeseenen
Cylinder 8 Ignition Transformer SecoNdary OULPUL .........coceireeerereririeiesieneee e sae e see e
Cylinder 9 Ignition Transformer SecoNdary OULPUL ..........coceereeirereeirieieresese e e ee e e seeseesennens
Cylinder 10 Ignition Transformer Secondary OULPUL ..........ccccoevereirriereeresreeesesreseese e sesneseennns
Cylinder 11 Ignition Transformer Secondary OULPUL ..........cccoveeeirniereiresreeeresreseese e
Cylinder 12 Ignition Transformer Secondary OULPUL ..........ccccorreeerriereiiresieieenesesee e reseenns
Cylinder 13 Ignition Transformer Secondary OULPUL ..........cccorreeiririsieeneseieenesiesee s
Cylinder 14 Ignition Transformer Secondary OULPUL ..........ccccorirueiririeieerinieiee s
Cylinder 15 Ignition Transformer Secondary OULPUL .........cccovueiiirieineresesieeseese et ssenens
Cylinder 16 Ignition Transformer Secondary OULPUL .........ccccovveieieiieinieieseseee et saeneas
Cylinder 17 Ignition Transformer Secondary OULPUL ..........ccccorerueerrineererieieenesieieeseseesese s sesseseesens
Cylinder 18 Ignition Transformer Secondary OULPUL ..........cccooeiririririeieneneeese e
Cylinder 19 Ignition Transformer Secondary OULPUL ..........cccoeoeriieririeierineeesie e
Cylinder 20 Ignition Transformer Secondary OULPUL ..........cccoeoerireeirieiereneeesie e
Cylinder 1 IgnitioN TIMIMNQG ...ocooiieeeeeeee et se s e et eesesae e sbesee e se e e eaeseenesbeseensseeneanen
Cylinder 2 IgnitioN TIMING ...cooieeereeee et n et rer e e
Cylinder 3 IgNitioN TIMING ...cooveeeeeee et ne et e b e
Cylinder 4 Ignition Timing ....
Cylinder 5 Ignition Timing ....
Cylinder 6 1gNItioN TIMING ...ccocieeeriree bbbt b et ne et e bt nn s
Cylinder 7 Ignition TiMINQG ....cccceiieiiieiieieese ettt b st te b e st e e st et esessensstesaenesaensenens
Cylinder 8 Ignition Timing ....
Cylinder 9 Ignition Timing ....
Cylinder 10 Ignition Timing ......
Cylinder 11 Ignition Timing ......
Cylinder 12 Ignition Timing ......
Cylinder 13 Ignition Timing ......
Cylinder 14 Ignition Timing ......
Cylinder 15 Ignition Timing ......
Cylinder 16 Ignition Timing ......
Cylinder 17 Ignition Timing ......
Cylinder 18 Ignition Timing ......
Cylinder 19 Ignition Timing ......
Cylinder 20 Ignition Timing ......
Desired Ignition Timing #1 .......
Desired 1gnition TIMING H2 .....coiiiiiiieee ettt et e bt bt b e et nee e b nean
Desired 1gnition TIMING #3 ..ot a e e e e b e bt se et besee st see e enenean
ACtUAl TGNITION TIMING eeieiiiieeee ettt e e e et e s e e st s e e e sbe st eaesb e e ebesee st ebe e eneseeneenens
ROB0 SPEEA LIMIT SEBEUS ....eveeeuiieiieieieeeeee ettt ettt b e s e e e e b e s esese e e ebeseeneseeneenesean
ABSEBS Amber Warning Signal (Powered Vehicle)
EBS Red WarnNiNg SIGNaAl .....ccoouereiirrieieireseiesesseseese e s e s nnenes
FUBL FIOW REEE L ...ttt ettt e bt ne bbb bt ee ekt n b
FUBL FIOW REEE 2 ...ttt b ettt b et e bt e bt
FUEL VEIVE 1 POSITION ..ottt ettt ne b
FUEL VEIVE 2 POSITION ...ttt s
Cylinder 1 ComBUSLION TIME ....cviuiiiciiiicieesee ettt be st st nebe b se b e e s s
Cylinder 2 COMBUSHION TIIMIE ...covuiuiiiiiriecririete sttt bttt s et st e
Cylinder 3 COMBUSIION TIIME ..ottt ettt b et
Cylinder 4 COMBUSHION TIIME ....c.iiuiiiieieiriee ettt sttt e bbb e bbb e b s
Cylinder 5 COMBUSIION TIIMIE ..ottt sttt e bbb e b bbb s
Cylinder 6 COMBUSIION TIIME ....c.oiuiiiiiieieieree ettt ettt e b et st e e e be e e e e e s e s enesaeneenenen
Cylinder 7 COMDUSHION TIME ...coiviveiiirieiecres ettt
Cylinder 8 COMDUSIION TIME ...cooviviiiiiieiecies ettt
Cylinder 9 COMBUSIION TIME ..civiuiiiiieeiecrie ettt
Cylinder 10 COMDUSLION TIME ...oviuiiiiieieiririeieesree ettt ettt e bbb n e

159
160
160
160
160
160
161
161
161
161
161
162
162
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Cylinder 11 COMDUSLION TIME ...ooviviiiiiieieciest ettt nn e
Cylinder 12 COMDUSLION TIME ...oviviiiiieeiecies ettt
Cylinder 13 COMDUSLION TIME ..ooviiiiiiieieiierieie ettt bbbt n e
Cylinder 14 COMDUSLION TIME ...oviuiiiiiieieciirieteerree ettt ettt b et nn e
Cylinder 15 COmMBUSLION TIME ....cciiieiiiieieesiee ettt se st e e be s e e st e e sessesesaeneesanes
Cylinder 16 COmMBUSLION TIME ....cciiieiiiiieesieisieis ettt st b s s b e e b e b e se st e e e se st esesbeneesenee
Cylinder 17 CombBUSLION TIME ....cciiiiiiicieeiee ettt b e e e s b e e ressesesbe e senee
Cylinder 18 COMDUSIION TIME ...oviuiiiririecierieie ettt ettt e bttt ne et
Cylinder 19 COmMBUSLION TIIME ..ottt et b e bbb e b e e s
Cylinder 20 Combustion TimMe .......ccccvirrieneierenneneeeseenenaens

Desired CombuStion TiMEe .....cooeirereririeierereeese e

Average Engine Combustion Time
Steer Channel Mode ........cccccevevverenene.
Trailer/tag Channel Mode
Drive Channel Mode ........c.ccoecvvenneee

PCU Drive SOIEN0IA SEALUS .....ccvvveieiiiieiisieistisietsie sttt ettt ste e te s sestenseseseenensenensenean
PCU StEEr SOIEN0IT SEBEUS ....ecveivevirieieiirieisieiete et sieestesaesestesessesaesessesessessesessesessessesessenessensesessensnsessesensen
Tire Pressure Supply Switch Status
PCU Deflate Solenoid Status ...................

PCU Control SOIEN0id SEALUS ....c.cviieiriiiirireeirie ettt
PCU Supply Solenoid Status
PCU Trailer, Tag or Push Solenoid Status
Engine Oil Specific RESIStANCE .......coceoeriierireeeeeceeee

Engine Oil Kinematic ViSCOSItY .....cccooireiererrieneienerinenieeees

Engine Oil Relative DIBIECIIICILY ....oiveirireireirisieecris et
Source Address of Controlling Device for Retarder COntrol .........oocvvveeeinneeenneeese e
Source Address of Controlling Device for Brake Control ...........ccccoveeenneennnenicnnenenes

Source Address of Controlling Device for Transmission Control
Source Address of Controlling Device for ENging CONIOl .........cccoevrieenireneinininieineseeeseseeeesesne e
Illumination Brightness Percent
OPErator SEAL SWITCN ..oueiuiicicicecee ettt st e b e ae st e e nesae s e
LED Display Dat@ #1 ....ccccceoerreieiririeieeririeieresesie e

Laser Strike Vertical Deviation
Modify Set Point
Mast POSITION ..o

Blade Duration and DIFECHION .........ccoiiririeiirieriee e see et see e s see et se st sae e be e enesbe e eseseesesaeneesenen
(2] F= o (ST @l a i £ I 1 oo L= OSSR
Laser Tracer Targel DEVIBLION ......cccoviieioiriiieeis ettt
Laser Tracer Vertical Distance ..........cco...

Laser Tracer Horizontal Deviation
LED Display Data #2 ......cccooeeevreevinneecne
Laser Tracer Information ....
Service Component Identification
Powered Vehicle Weight ..................
Speed of forward vehicle ..................
Distance t0 fOrWard VENICIE ........oooiiiieiiie et sttt ene e
Adaptive Cruise Control St SPEEA .....coireirieiie ettt a e b ene
Adaptive cruise control set distance mode
Adaptive Cruise Control Mode
ROBA  CUNVALUIE ...ttt e et b et et e e e st s e e e e be s e e ne e e e s eseseeneebeseeneseeneeneseens
Front Axle, Left WHEEl SPEEU ......coiieee et sttt
Front axle, right wheel speed
Rear axle, left wheel speed ...........
Rear axle, right wheel speed
Local minute oOffset .........ccocoveerennae
Local hour Offset ......cccovevviiiicinnne
Adjust seconds
Adjust minutes
Adjust hours
Adjust month
Adjust day .............

AQJUSE YEA s

Adjust 10Cal MINUEE OFFSEL ..ot
AJUSE 10CEI NOUP OFFSEL ...ttt en e
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DIIVE TECOONIZE ..oveieeieietei sttt ettt s bR bt e bt e R b et e b bt sne bt ne s n s s
Driver 1 working state
Driver 2 working state
OVEISPEEA ..ottt bbb e bbb b e E bt e b bbb bt e e b bt e b n e bt n e n e
DIiVEr Card, AIIVEN 1 ..o bbb bbb
DIIVEr Card, OFIVEN 2 ..o bbb bbb bbb bbbt bbbt bbb
Driver 1 Time REGEO SEAES .......cccoviririiriririerree ettt
Driver 2 TiMe REGEO SEAES .......covvivirieiriririressisee ettt
(D17 oo a N 0o [[or= o] SRRSO TSP
Tachograph performance ....
Handling information ..........
System event .......ccoceeeieiinenee
Tachograph output shaft speed
Tachograph vehicle speed ...

Driver 1 identifiCaliON .....coccccooeiiiiieiseeser ettt et e e st e et e seene st e e ebe e eneeteneenenean
Driver 2 identifiCation ........cccovieennineiierreeeesse e

Torque Limit Feature
Cruise Control Pause Switch
Intake Manifold 1 Air Temperature (High Resolution) ...
Engine Coolant Temperature (High Resolution) ...............
Hydraulic Temperature
Fan SPEEA ..o e

Vehicle Limiting Speed Governor Enable SWitCh ...
Vehicle Limiting Speed Governor Increment SWitCh ...
Vehicle Limiting Speed Governor Decrement Switch
Engine Automatic Start Enable Switch
Turbo Oil Level SWILCh ...c.cceoieieirecee e
Automatic Gear Shifting Enable Switch
Retarder Requesting Brake Light ........ccoooiiiieciee ettt
g o LIS = 14 1 g 1Y o o L= TSRS
Auxilary Heater Water Pump Status
Auxiliary Heater MOE ......ccoovevieiriririeererise e

Cab VeNtilation .......cccoeoeiiriiirieesie e

ENGINE HEALING ZOMNE ...oeiuiiiiiieeesee ettt ettt
Cab HEAtNG ZONE ....coiieiiiiieiiieee e

Battery Main Switch Hold State ........ccccoooeiieiiiiieeceeeeee

Battery Main Switch Hold Request
Auxiliary Heater Mode Request ..................
Auxiliary Heater Coolant Pump Reguest ....
Request Engine Zone Heating ..........cccceeu....
Request Cab Zone HEating .......ccccoveeererenieinirieeeeseeec e
Auxiliary Heater Output Coolant Temperature
Auxiliary Heater Input Air Temperature ................
Auxiliary Heater Output Power Percent .............
Auxiliary Heater Maximum Output Power ........
Cab Interior Temperature COMMANG ........ccoiiieirieiiiirieere ettt e bt e st seeaesee e beseeneseeneenane
Desired Absolute Intake Manifold Pressure (Turbo BOOSt Limit) ......ccociveienireeinenenereeese e
Wastegate Valve POSItION ..o

Gas Mass Flow Sensor Fueling Correction
Exhaust Gas Oxygen Sensor FUEliNG COMECLION ........ccoreireeeerinieininesreeere e
Exhaust Gas Oxygen Sensor Closed LOOP OPEration ..........ccoeeererrieeninenreeininesieseesssne e sesens
CT1 Wheel End EIECHIICAl FAUIT ....c.ccooeieiiiieieecertee ettt
CTI TIFE SEAEUS 1.veveeviieiesteietisteiesteste e stesestessesestesestessesessenestessesessensaseseese st eseeseseese et eseesesseneasesensesseseasessasessans
CTl Wheel Sensor Status .........c.covvevrerererirenens

Lane Departure Imminent, Left Side ..................

Lane Departure Imminent, Right Side ................

Lane Departure Indication Enable Status
Lane Tracking Status Left SIde ..o
Lane Tracking Status Right Side
Extended Range Requested Speed Control Range Upper Limit (Engine configuration) ....
Hydraulic Oil Filter Restriction Switch
Operator Seat Direction SWItCh .......cooevvvieineiicenreene

Drivers Demand Retarder - Percent TOMUE ........ccveieuiriririeerineereiseseeiee e snene
Retarder SEleCtion, NON-ENOINE ....cccciiiiieirieieesiee ettt sttt e st s be e b e steseeba e esestesesbeneesenen
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Actual Maximum Available Retarder - Percent TOIQUE .........ccvorrieernenieiireseeese e
Damper Stffness REQUESE FrONt AXIE ..o
Damper Stiffness REQUESE REAI AXIE ..ot
Damper Stiffness Request Lift / Tag AXIE .o
Relative Level Front AXIE LEt ..o
Relative Level Front Axle Right ......ccccccevviennee. ettt na e
Relative Level Rear Axle Right ........ e —————
Relative Level Rear Axle Left .............. s
Bellow Pressure Front AXIE LEFt ...ttt
Bellow Pressure Front AXIE RIGNE ..ottt
Bellow Pressure Rear Axle Left .......

Bellow Pressure Rear Axle Right
Damper SHFfNESS FIONE AXIE ..ottt
Damper SHFfNESS REAI AXIE ..ot
Damper Stiffness Lift / Tag Axle ..... IR

Level Preset Front Axle Left .............
Nominal Level Rear AXIE ....ccocoovrvecenneicieeen ettt eere e
Nominal Level Front Axle .........

Level Preset Rear Axle Right ........... e
Above NOMINal LEVEl REEN AXIE ..ottt
Above NOMINal LeVEl FrONt AXIE ..ottt ettt ene
Below Nomina Level Front Axle
Lifting Control Mode Front Axle
Lowering Control Mode Front Axle
LEVEL CONIOI IMOOE ...ttt sttt e et e et e se e st s b et ebe st eneebe e eneseeneeaeneenenen
Kneeling Information ..........ccoveeennniienneceens ettt eenas
Lift Axle 1 Position ...... IR
DOOF REEASE ....cveviiiceieiceees et

Vehicle Motion INhIDIt ...

SECUNLY DEVICE oottt sttt naenas
Knedling Control MOOE REGUESE .......ccoueieiiiieiiiieiee ettt st e bt e b aese b e e se e
Kneeling REqUESE RIGNE SIAE ....coveviuiiriiiireeie ettt
Kneeling Request Left Side ..................

Nomina Level Request Rear Axle
Nomina Level Request Front Axle
Lift Axle 1 Position Command .............
Level Control Mode Request ............
Below Nominal Level Rear Axle .........
Lowering Control Mode Rear Axle
Lifting Control Mode Rear Axle ..........

Level Preset Front Axle Right ..............
Level Preset REar AXIE LEFL ...
Blade Height Set Point - High RESOIULION .....c..cuoiiiuiiiiieic et
Gross Combination Vehicle Weight ...................

Catalyst Tank Level ......ccoevviicinennee

Hydraulic Pressure ........cccccveeienenne.

Hydraulic Pressure Mode Indicator ......

Hydraulic Pressure Governor Switch ...
Requested FUEl ValVe 1 POSITION ......cociririireiireeiecesei s
Requested FUEl ValVe 2 POSITION .....cc.oeiririireiiireerecesnieee et
SPECITIC HEAL RO ..o

Low Limit Threshhold for Maximum RPM from Engine
High Limit Threshhold for Minimum Continuous Enging RPM ...........cccooriiinnnennnecenreeecsesneiees
Low Limit Threshold for Maximum Torque from ENQINE .........cccoereeienieienieesieieesiee e
High Limit Threshhold for Minimum Continuous Torque from ENging .........ccccoeeeiivevvenciesececeseeenn
Maximum Continuous Enging RPM .........ccoviiinnnninnseensee e e
Minimum Continuous Engine RPM ........ ettt et b e e

Maximum Continuous Engine Torque .....

Minimum Continuous Engine TOrque ........c.ccccoeereneeicneicnnene
Low Limit Threshhold for Maximum RPM from RELArder .........coeervneinnneirseeresseeese e
High Limit Threshhold for Minimum Continuous RPM from Retarder ...........ccoovvoennneienneeicneneeenens
Low Limit Threshhold for Maximum Torque from Retarder .........cccoeevvevrrnecnennnnenes

High Limit Threshhold for Minimum Continuous Torque from Retarder
Maximum ContinUoUS REtArder SPEE ........ccorueiiiriiieinireeie et
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Minimum ContinUOUS REtarder SPEEA .........ciorrieerirrcerie e s
Maximum ContinUOUS RELAIJEr TOMUE ......coviveeiererreriirinieiesesesreese e
Minimum ContinUOUS RELAIAEr TONGUE ......cveuiirieiiiririereese ettt
Minimum Continuous Engine Speed Limit Request ....
Maximum Continuous Engine Speed Limit Request .......
Minimum Continuous Engine Torque Limit Request ......
Maximum Continuous Engine Torque Limit Request ................
Minimum Continuous Retarder Speed Limit Request ................
Maximum Continuous Retarder Speed Limit Request
Minimum Continuous Retarder Torque Limit Request
Maximum Continuous Retarder Torque Limit Request
Tractor-Mounted Trailer ABS Warning Signal ..........c.ccceece..
ATC/ASR INfOrmMation SNl ......ccooeriiereiree e nnens
ENgiNe MOMENE OF TNEIMIA ...covoveeiiiieciecreeer et
Alternator Current (High Range/Resolution)
ACC Distance Alert Signa .......cccovveenevneienneeenseees
ACC System Shutoff Warning .........cccoceeeeevveeecnnncennennes
ACC Target Detected ........ccueneee.
Requested ACC Distance Mode ....
Batery 1 TEMPEIGIUIE .....occooiirireeiririeesesisise sttt n s s
BatEry 2 TEMPEIBIUINE ......ocviiieiiieieiieeei ettt e s e s s b bt b e eb e e se e s e s e snenrenrenrenre e
Intake Manifold 5 Temperature
Intake Manifold 6 Temperature
LED Display MOOE COMLIOI ....c.ciuiieiiieirteieieriecste ettt st st e b e se s st e e ebeseenesbe e sneseenessans
LED Display Deadband CONrOl ... s snesenesens
Steering Wheel Angle ......cccoovvecene. ettt ettt neenes
Yaw REE ...cccoviiieircereeeeenee ettt e e re
Lateral Acceleration ............ ettt e et ettt ae et be et aete e seetere e anas
Longitudinal Acceleration .......... e —————————————
Steering Wheel Turn Counter ............... e —————
Steering Wheel ANgIE SENSOr TYPE .vcviviieeiiieictictetse ettt sttt s e st a b e b e besnenesreneens
VDC INFOrMAtioN SIGNal ...ooveeiiirieieiiee ettt b ettt b e ntenan
VDC Fully Operational .........cccoeoeerenenineeneeseseeseese e e
VDC brake light request ......... e
ROP Engine Control active .........ccccoveneeennene ettt et ean
YC Engine Control active ...... ettt ettt ettt te e ae e e aaens

ROP Brake Control active ...... et e

YC Brake Control active .......cccccovvevienennen

Ramp / Wheel Chair Lift Position ...............
Position Of dOOrS .......coecevrvereenreeceeee
Lift Axle 2 Position
Rear Axle in Bumper Range
Front Axle in Bumper Range
Suspension Remote control 2
Suspension Remote Control 1

Suspension Control Refusal Information ... et TR
Lift Axle 2 PoSition COmMMENG ........ccoeriirnrereinreeereeeee e

Kneeling Command - ReEar AXIE ...
Kneeling Command - FrONt AXIE ..ot
Electronic Shock Absorber Control Mode - Lift/Tag AXIE ...

Electronic Shock Absorber Control Mode - Rear Axle
Electronic Shock Absorber Control Mode - Front Axle
TOtal AVErgE FUEl RAE .....ooiiieiieiieieie ettt ettt et n et
Total Average FUEl ECONOMY .....cccciiiieiiieiitiieteste st s ettt ss et e st s te s eseste s s tesaesessensesesaenesseneanans
Trailer ABS Status ......c.coceeeenee. ettt s

Convoy Driving Lamp Select .... SRS
CONVOY LBMP SEIECL ...ttt bbbt b bbbttt e et es
Front Black Out Marker Lamp Select ........ccocovreneineneicnereneees

Rear Black Out Marker SEIECt ...
Black Out Brake/Stop Lamp SEIECL ..ottt
Black Out WOrK Lamp SEIECE ..ottt
Night Vision Illluminator Select ...................

Operators Black Out Intensity Selection
TransmisSion TOrQUE LMt ...cooiiuiiiceieee ettt

215
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215
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Default ENgiNe TOrQUE LIMIt ......cooiiiiieiireeeiise et
Transmission Requested Range Display Flash SHELE ..o
Transmission Requested Range Display Blank SEate ........ccccvveiiriiiinneceeeerreee e
Shift INNIDIT TNAICAEOT ....c.viveiieee bbb
TransSMISSION MOOE L ....cocviiiiiiiicicieiieee bbb bbb bbbt
TranSMISSION MOOE 2 ......cocviiiiiiiiieiieiere bbb bbb bbb bbb bbbkt b bbb e
TranSMISSION MOOE 3 ... bbbk b bbb bbb n e
TranSMISSION MOOE 4 ......coouiiiiiiiiiiitieteree ek b bbb bbb bbb bbb bbb bbb n b
SEAL BEIL SWITCN .ottt
WiINCh Ol Pressure SWILCH ..o
High Beam Head Light Command
High Beam Head Light Data ....................
Low Beam Head Light Command
Low Beam Head Light Data .........c.co.e...
Alternate Beam Head Light Command
Alternate Beam Head Light Daa .......cccerriiieinirieieieeiesreee sttt
Tractor Front Low Mounted Work Lights COmMMAaNd ...........cceerreeiininieiirsecesesieesesesie e
Tractor Front Low Mounted WOrK LIightS .......cciceiciiieiceici st
Tractor Front High Mounted Work Lights Command ..........ccccceveiieieiinceseecese e
Tractor Front High Mounted WOrk LightS .......cccciriieinrieeinerieeeresie et
Tractor Underside Mounted Work LightsS COMMENG .........cccoeriririeiiniinecrieesie s
Tractor Underside Mounted WOrk LighES .......cooociiieiiiiiiere e
Tractor Rear Low Mounted Work LightsS COMMENG ........cccoiriririeiinieninerieesee e
Tractor Rear Low Mounted WOrK LIgNES .....c.cociuiiiiieee ettt st st
Tractor Rear High Mounted Work Lights COMMANG ........ccovueieiirmireiienneeesseeseseereesesns s
Tractor Rear High Mounted WOrk LightS ..o
Tractor Side Low Mounted Work Lights Command
Tractor Side Low Mounted WOrk LightS .......ccccoeevreinnneenneeenseecnenes
Tractor Side High Mounted Work Lights Command
Tractor Side High Mounted WOrk LightS ......ccccciieiiiiisieieiscsiee ettt
Left Turn Signa Lights Command
Left Turn Signa Lights ....ccccoeevrevieienene.
Right Turn Signal Lights Command
Right Turn Signal Lights ..................
Left Stop Light Command
Left Stop Light ...occooeiiiiiiiee
Right Stop Light Command
RIGNE SEOP LIGNL .o nn et
Center Stop Light Command .....
Center Stop Light ....coeevrvicieie
Tractor Marker Light Command
Tractor Marker Light ..ottt et e b sa e
Implement Marker Light Command
Implement Marker Light ..o
Tractor Clearance Light Command
Tractor ClearanCe LigNT ..ottt sttt b ettt bbb e b et b s
Implement Clearance Light COMMANG .........coceiiiiiiiriiiieieeeree et e e e ene
Implement ClearanCe Light ... e ene

Rotating Beacon Light Command
ROtating BEACON LIGNT ...oveiiiieciiire ettt en e
Tractor Front FOg LightS COMMENG .......c.cciiiiiriniireiirieiee et
Tractor Front Fog Lights
Rear Fog Light Command
Rear FOG LightS ..oiiiicicieicieesee ettt
Back Up Light and Alarm Horn Command
Back Up Light and Alarm HOM ..o

Lighting Data Request COMMANG .........ccoererieerieninenieieniesiee e

Implement Rear WOrK LGNt ..ottt s st en
Implement OEM Option 1 Light COMMEBNG .....ccoiviiriiiieirieeieeeese et se e
Implement OEM Option 1 Light .....c.cocoiieeeeeee ettt st s ne e
Implement OEM Option 2 Light COMMENG ........coueveiririereirinieeeseseeeese e
Implement OEM Option 2 Light
Implement Left Forward Work Light CoOmmand ..........cccoeeeiiinneinnieneseees e
Implement Left FOrward WOrK Light .......c.oooeiiiciiieceriees et
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Implement Right Forward Work Light COMMENG ..........cccerermeeinnneinseenes e
Implement Right Forward Work Light
RUNNING Light COMMANG .....ocuiiiiieiiiieees ettt nn s
RUNNING LEGNE <ottt b bbbttt n b e e enas
Implement Rear Work Light COmMMAaNG .........cccciiieiiieiiiiceseesese ettt
Implement Right Facing Work Light Command
Implement Right Facing WOrk Light .......ccoceioiiiici et s
Main Radiator/Enging Coolant LEVEl .......cooieiiiiiiririeirre et
Engine Demand - PErCent TOMGUE ......cocirereeirieieieeete sttt sttt b e s et sb e sb e b snenenean
Right Manifold Exhaust Gas Temperature
Left Manifold Exhaust Gas Temperature ........
Sea Water Pump Outlet Pressure .................
Transmission Mode 1 Indicator ........
Transmission Mode 2 Indicator ........
Transmission Mode 3 Indicator ........
Transmission Mode 4 Indicator ........
Laser RECEIVEN TYPE ..ottt
Display Deadbands
LED Pattern Control
Net Battery Current (High Range/Resolution)
Hydraulic Brake Pressure Circuit 1
Hydraulic Brake Pressure Circuit 2
Hydraulic Brake Pressure Supply State Circuit 1
Hydraulic Brake Pressure Supply State Circuit 2
Hydraulic Brake Pressure Warning State CirCUIT L .......coevvireireiierneeineseeese e
Hydraulic Brake Pressure Warning State CirCUIT 2 ........oceevreereeirineenineseeese s
Tire Air LeaKage REAE ..ot

Tire Pressure Threshold Detection
Maximum Vehicle Speed Limit 1
Maximum Vehicle Speed Limit 2
Maximum Vehicle Speed Limit 3
Maximum Vehicle Speed Limit 4
Maximum Vehicle Speed Limit 5
Maximum Vehicle Speed Limit 6
Maximum Vehicle Speed Limit 7
Applied Vehicle Speed Limit .......cocooiiiiiiiiiie e
Selected Maximum Vehicle Speed Limit ......cccooveevinneininncienns
Implement Left Facing Work Light Command
Implement Left Facing Work Light
Fire Apparatus Pump Engagement
Payload Percentage .........ccooeeeevnecreninnenes

Travel Velocity Control POSITION .......cccccceeiiiiniciiiiicieiee et

HYAraulic Ol LEVEL ..ottt sttt snene s
Pneumatic SUpply PreSSuUre REJUESL ........cccociiririririeicenerie et
Parking and/or Trailer Air Pressure Request
Service Brake Air Pressure ReqUESE, CIrCUIT #L ..ot
Service Brake Air Pressure ReqUESE, CIrCUIT #2 ......oociiiiiriniicrieieee et
Auxiliary Equipment Supply Pressure Request
Air Suspension Supply Pressure Request
Cab A/C Refrigerant Compressor OULIEE PrESSUIE ..........cvirerieieireireeesesee e
SOlAr INEENSITY PEICENT ..ottt ettt enenn
Solar Sensor MaXimUm ......cccoeeeerreeriinrieee e

Front Wheel Drive Actuator Status
DriVE AXIE LUDE PIESSUE ......cocvieieieiiirisisisise sttt
Steering Axle Lube Pressure ........cocccvveeveveseveeeseeseseenenns

Throttle Synchronization Mode Status
Trolling Mode SEAUS ......cocooririeienieeee e

SIOW VESSEl MOOE SEBEUS .....ceoieeuiriiieierieirieieie sttt et st
Turbocharger 1 Compressor Outlet Temperature
EGR MaSS FIOW RELE ....cuiieiiiieie ettt b e b e e e nteneene s
Joystick 1 X-Axis Position
Joystick 1 Y-Axis Position
JOyStick 1 Grip X-AXIS POSITION ...cooviviiiiieiiiiesieieesrie et
JOYStiCK 1 Grip Y-AXIS POSITION ...ooviviiiiiieieiieieteerree ettt
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JOyStick 1 ThEtarAXIS POSITION ....cvcueireiieiiireeteees s
Joystick 1 X-Axis Lever Right POSitive POSItION SEELUS ........cccvverreieirenrereenreeeeseseeee e
Joystick 1 Y-Axis Lever Forward Positive POSItION SEBEUS ..........covereereinirinieineneeeseneeeesese s
Joystick 1 Grip X-Axis Lever Right Positive Position Status ...............

Joystick 1 Grip Y-Axis Lever Forward Positive Position Status
Joystick 1 Theta-Axis Clockwise Positive Position Status ..............c.c......

Joystick 1 X-Axis Lever Left Negative Position Status ..........cccccevvveennee

Joystick 1 Y-Axis Lever Back Negative Position Status ............ccceevveeee.
Joystick 1 Grip X-Axis Lever Left Negative POSItION SEALUS ........ccoereeirieienciecreerceeese e
Joystick 1 Grip Y-Axis Lever Back Negative POSItioN SEAUS ........cccceoererriereieninne e
Joystick 1 Theta-Axis Counter Clockwise Negative Position Status ....
Joystick 1 X-Axis Neutral Position Status .........cccecverrieieienenncneeenn
Joystick 1 Y-AXiS Neutral POSItION SEALUS .....c.ocvvereirerieiiirenrereese e
Joystick 1 Grip X-Axis Neutral Position Status
Joystick 1 Grip Y-Axis Neutral Position Status
Joystick 1 Theta-Axis Neutral Position Status .......
Joystick 1 X-Axis Detent Position Status ..........
Joystick 1 Y-Axis Detent Position Status ..............
Joystick 1 Grip X-Axis Detent Position Status
Joystick 1 Grip Y-Axis Detent Position Status
Joystick 1 Theta-AXiS Detent POSITION SEAIUS ........cccivirirerieirieniee st
Joystick 1 Button 1 Pressed Status
Joystick 1 Button 2 Pressed Status ...
Joystick 1 Button 3 Pressed Status
Joystick 1 Button 4 Pressed Status
Joystick 1 Button 5 Pressed Status ...
Joystick 1 Button 6 Pressed Status ...
Joystick 1 Button 7 Pressed Status ...
Joystick 1 Button 8 Pressed Status ...
Joystick 1 Button 9 Pressed Status
Joystick 1 BUttON 10 PreSSEd SEALUS .....ccccvvveeetiiierisieiestisieeste e sestesestesae s tese s sessessssesaesessensesessensssensesens
Joystick 1 BULEON 11 PresSsed SEAIUS .....ccoerereeieirinieieerisieieesesie ettt
Joystick 1 Button 12 Pressed Status ..... ettt

Joystick 2 X-AXiS POSItION .....cccooiiiieiinieeiieneseeseeeene

Joystick 2 Y-AXiS POSItION ....coooiirieieeecreese e

Joystick 2 Grip X-AXiS PoSItion ........cccooeireieicneinenne

Joystick 2 Grip Y-AXiS POSItION ......ccviiririeiiricierseeeseeesenee e

Joystick 2 ThetarAXiS POSItION ......ccovvvevverereinesecerreenens e
Joystick 2 X-Axis Lever Right Positive POSItION SEALUS .......ccccocvvireeiieieereseesese e
Joystick 2 Y-Axis Lever Forward Positive Position Status ........ e —————————
Joystick 2 Grip X-Axis Lever Right Positive Position Status ............... e —————
Joystick 2 Grip Y-Axis Lever Forward Positive POSItiON SEAtUS ........cccovveirinieivieiceseec e
Joystick 2 Theta-Axis Clockwise Positive POSItiON SEAUS ..........ccccoeveeririeisieieccseeseeee s
Joystick 2 X-Axis Lever Left Negative Position Status ..........ccccvveenne

Joystick 2 Y-Axis Lever Back Negative Position Status ........c..cccoceveeuenee.
Joystick 2 Grip X-Axis Lever Left Negative Position Status ..... ettt bbb e ean
Joystick 2 Grip Y-Axis Lever Back Negative Position Status ..............

Joystick 2 Theta-Axis Counter Clockwise Negative Position Status ....
Joystick 2 X-AXiS Neutral POSITION SEALUS .....c.ocvvereirerieiiirenereese e
Joystick 2 Y-AXiS Neutral POSITION SEALUS .....ccoovvereirerieiiiresrereesese e
Joystick 2 Grip X-Axis Neutral Position Status
Joystick 2 Grip Y-Axis Neutral Position Status
Joystick 2 ThetarAxis Neutral POSITION SEALUS .........ccovrieueiiririeieirisieeesree e
Joystick 2 X-AXis Detent POSITION SEAEUS .....cccovvierieiiieiiesiei et se e seesessesens
Joystick 2 Y-Axis Detent Position Status ..............

Joystick 2 Grip X-Axis Detent Position Status
Joystick 2 Grip Y-Axis Detent Position Status
Joystick 2 Theta-Axis Detent Position Status ........
Joystick 2 Button 1 Pressed Status .........c..co.......
JOyStick 2 BUHON 2 PreSSEd SEALUS ....ccveieeuiiieieie ettt sse e s e e s e e sbesee e seeennen
Joystick 2 BULLON 3 PreSSEd SHALUS ......ccveervrreriireieieiseniesee s
Joystick 2 Button 4 Pressed Status ...
Joystick 2 Button 5 Pressed Status ...
Joystick 2 BULEON 6 PreSSad SEALUS .......ceeriieeieiriiieieesineeieese ettt
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Joystick 2 Button 7 Pressed Status
Joystick 2 Button 8 Pressed Status
Joystick 2 Button 9 Pressed Status
Joystick 2 Button 10 Pressed Status
Joystick 2 Button 11 Pressed Status
Joystick 2 Button 12 Pressed Status
JOYStCK 3 X-AXIS POSITION ..viiceicieicic st sttt sa b b et e nenennan
JOYSEICK 3 Y-AXIS POSITION .ottt ettt bbbt
Joystick 3 Grip X-Axis Position
Joystick 3 Grip Y-Axis Position
Joystick 3 Theta-AXiS POSIION .....cccoveieiiniiereereeereereeens
Joystick 3 X-Axis Lever Right Positive Position Status
Joystick 3 Y-Axis Lever Forward Positive POSItION SEBLUS ..........coeoreereinerineeirenereeseneeeesesne s
Joystick 3 Grip X-Axis Lever Right POSitive POSITION SEALUS .......ccovverreiiiirerieeesneeesesesreseses e
Joystick 3 Grip Y-Axis Lever Forward Positive Position Status
Joystick 3 Theta-Axis Clockwise Positive Position Status .................
Joystick 3 X-Axis Lever Left Negative Position Status .......
Joystick 3 Y-Axis Lever Back Negative Position Status ..........cccceeeeeiveeenene.
Joystick 3 Grip X-Axis Lever Left Negative Position Status ..........cccceeeenee
Joystick 3 Grip Y-Axis Lever Back Negative Position Status .........c.cceeeenene
Joystick 3 Theta-Axis Counter Clockwise Negative Position Status
Joystick 3 X-Axis Neutral POSItion SELUS ........c.cccevererinieierenineneesesese e

Joystick 3 Y-AXiS Neutral POSItION SEALUS .......cccoeeuirieiirieieeirie e
Joystick 3 Grip X-AXiS Neutral POSITION SEALUS .......ceoeriieeirieieiereeere e
Joystick 3 Grip Y-AXiS Neutral POSItION SEALUS ......ccccvveerirerrereeriniereinesieee s sesnenenes
Joystick 3 ThetarAxis Neutral POSItION SEALUS .......c.ccevriereiirerieeiresreeese e
Joystick 3 X-Axis Detent Position Status
Joystick 3 Y-Axis Detent Position Status
Joystick 3 Grip X-AXiS Detent POSItION SELUS .......ccccueiririereiniiieieniresieeesis s
Joystick 3 Grip Y-AXiS Detent POSItiON SEAIUS ........ccccivveeiiieiiiiiieiseess e s
Joystick 3 Theta-Axis Detent Position Status
Joystick 3 BULEON 1 PreSsed SEAIUS .......ceoeverieieririiieierieie et
Joystick 3 BUIEON 2 PreSSet SEALUS ......cc.eeiviiriieeriesisie et
Joystick 3 BUIEON 3 PreSSet SEALUS ......ccuceiuiririerieeiiesesie ettt et se e ene st
Joystick 3 BULON 4 PreSSed SEALUS .......coeeerieirieieierieeriereees ettt neeeene e
Joystick 3 BUHON 5 PreSSed SEALUS .......coeeuiieeiiieeeicsieere sttt ss e e e ene e
Joystick 3 BULLON 6 PreSSed SEALUS .......c.eovivreeeirireireiire st
Joystick 3 BULLON 7 PreSSad SEAUS .....c.ceveirrieieireereiere et
Joystick 3 BULEON 8 PreSSad SEALUS .......cueeierieiiireeieitise ettt
Joystick 3 BULEON 9 PreSSad SEAUS .....c.ceeevirieiiririeieiiri ettt
Joystick 3 BUEON 10 PresSsed SEALUS .....c.cocvvrieeeririiieiiiri et
Joystick 3 BUETON 11 PreSSad SEALUS .....cccccvvveeiieieririeestiseeesteese e ste e sesse e ssessesessensesessensssensesens
Joystick 3 BULTON 12 PreSSad SEALUS .....cccccvvveeiieieriiieecieseeesiees e ste e se e se e sesae e sse s sessensssensesens
Calculated Turbocharger 1 Turbine INlet TEMPEIEIUIE ......ccervvirieeiririreerree e
Calculated Turbocharger 1 Compressor Outlet TEMPEILUIE .........ccoirueererererieerieese e
Exhaust Gas Recirculation (EGR) ValVe CONLIOl ..........ccociiiiiiinieineeseseeesie et
Variable Geometry Turbocharger (VGT) Air Control Shutoff ValVe ...
Laser StHKE Data LAENCY .....cccooereereririirieerieresesie et se et se e e sseseesesseseeseseenesbeseensseeneenens
Absolute Laser Strike Position
VGT 1 ACHUBLOr POSITION <..eiiieiieeieie ettt sttt ettt e e e se st e et e e enesee e sbeseeneseeneenens
Transfer Case Selector Switch
Turbocharger 2 Compressor Outlet Temperature
Turbocharger 3 Compressor Outlet Temperature
Turbocharger 4 Compressor Outlet Temperature
Data MemMOry USAZE .....ccccveiiiiriiiiieeiricesinieessiseees e

Keep-Alive Battery CONSUMPLION ......ccccevivieenirenieenenisieenesieieeseseenenes

FMS-standard DiagnostiCS SUPPOIE .........oeoiruirieirieieireeesie et
FMS-standard ReqUESLS SUPPOIEA .......cccoirieiriiieenieerieie ettt
FMS-standard SW-Version SUPPOITEA. .......cc.coeiiriririeierieresenieeste st ie st see e et see et sesbesee e sbeseeneseenennen
Parameter Group Definitions ........ccccoeerereienerreseere e

Torque/Speed Control 1 - TSCL ..o

Transmission Control 1 - TCL ..o

Continuous Torque & Speed Limit Request - CTL
Cab 1HUMINALTION MESSAZE = CL .oeiiiieicieiee ettt bbbt

277
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Air SUSPENSION CONIOl B = ASCB .....covvvieeiiireireieere ettt
Air Suspension Control 2 - ASC2 ....
Time/Date Adjust - TDA .....cccoceeneee.
ANLI-TNERT SEAIUS = ATS oottt sttt st b e e b e st e seebe e e b e s s esesse e ntenaenentan
ANti-theft REGUESE - ATR oottt sttt s b et et ebesteneeta e enenean
ReSet - RESET ..o

Cab Message 1 - CM1
Electronic Retarder Controller 1 - ERCL .......ccocoiiiiiiiirireisisesesisisesssssse s esssssenenenas
Electronic Brake Controller 1 - EBCL ...ttt st
Electronic Transmission Controller 1 - ETC1
Electronic Engine Controller 2 - EEC2 ........ccccccvenenene
Electronic Engine Controller 1 - EEC1 ........ccccccveennee
Electronic Transmission Controller 2 - ETC2
Electronic Axle Controller 1 - EACL .......ccccceeveneee
Forward Lane Image urgent msg - FLI1 ................
Hydraulic Pressure Governor Info - HPG ..............
Vehicle Dynamic Stability Control 2 - VDC2
Engine Gas FIow Rate - EGFL .......ccccccoveoiiiieeiseeseeeese e
FMS-standard Interface Identity/Capabilities - FMS
ECU PerfOrmanCe = EP ..ot
Turbocharger INfFOrmMation 6 = TCIB ......coueiiiieiirieie et
Cab Message 3 - CM3 ..

Electronic Engine Controller 5 - EEC5
Basic Joystick Message 1 - BIM1 ......cccocevvivcicncnnnns

Extended JOystick MeSSAge 1 - EIML ..ot
BasiC JOystick MESSAgE 2 - BIM2 ..ottt
Extended Joystick Message 2 - EIM2
Basic Joystick Message 3 - BIM3 ...
Extended Joystick Message 3 - EIM3
Marine Control INfOrMation = MCI ...t
Front Wheel Drive Status - FWD
Ambient Conditions 2 - AMB2 ........ccccecvvviinnnns

Cab A/C Climate System INfOrmation - CACH ..o
Supply Pressure Demand - SPR ... bbbt e e e
Equipment Operation and Control - EOAC ...
Equipment Performance Data - EPD ...t
Maximum Vehicle Speed Limit Status - MVS
Hydraulic Braking SySteM = HBS ..ot
Exhaust Temperature - ET
Lighting Data = LD ..eceeiiicieieeeieessee ettt

Lighting CommANd = LC ..oooeiiiiiieieeieic ettt
Transmission Configuration 2 = TCFG2 .......ccvcieiieiiiiieiseeseee ettt a e s e e
Military Lighting Command = ML ..ottt b e enan
Total Averaged Information - TAVG
Door Control - DC

Vehicle Dynamic Stability Control 1 - VDCL ..ot see et nne e
Battery TEemMPErature - BT L ...ttt e e r e b s resnenne s s
Adaptive Cruise Control, Operator INPUL = ACEC2 ..ot ene e
Vehicle EIeCtrical POWEN 3 - VP3 ...ttt
Retarder Continuous Torque & Speed Limit - RTCL ..o
Engine Continuous Torque & Speed Limit - ECTL ..o
Gaseous Fuel Properties - GFD ..o

TANK Information 1 - TI1 ..o
Air Suspension Control 5 - ASC5
Air Suspension Control 4 - ASC4
Air Suspension Control 3 - ASC3
Air Suspension Control 1 - ASC1
Forward Lane Image - FLIZ ...
Battery Main Switch Information - BM
Climate Control Configuration - CCC
VENICIE FIUIAS = VF et b ettt e n e nnen e
Engine Temperature 3 - ET3
Engine FUE/IUDE SYSEEMS - EFS ..ottt
Driver's 1dentifiCation = DI ......c.ciiiiirieiiicee ettt
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TAChOGraPN - TCOL ..ottt e Rt a et n e
Heater Information - HTR ..o,

High Resolution Wheel Speed - HRW
Adaptive Cruise CONLrol = ACCL ..ottt bbbttt
Combination Vehicle Weight - CVW
Laser TraCer POSITION = LTP ..ot
Laser Leveling System Blade Control - LBC ......cociiiciiiicesccee et
Laser Receiver Mast POSITION = LIMP ...
Modify Leveling System Control Set POINt - LSP .....couceiiiiiiieereeeeeeseeesesee e s
Laser Leveling System Vertical Deviation - LVD ..o
Laser Leveling System Vertical Position Display Data - LVDD ...
AUXITTAINY PrESSUNES = AP .ottt sttt ae et et e s e e ae s e et ebe st enesee e ebeseenesbeneenenseneanens
Tire Pressure Control Unit Mode and Status - TP1
Tire Pressure Control Unit Target Pressures - TP2
Tire Pressure Control Unit Current Pressures - TP3
Combustion Time 1 - CT1L ..o
Combustion Time 2 - CT2 ..o
Combustion Time 3 - CT3 ...
Combustion TiMe 4 - CT4 ...t
Combustion Time 5 - CT5
Combustion Time 6 - CT6
Fuel Information 2 (Gaseous) - GFI2
Ignition Timing 1 - IT1
Ignition Timing 2 - 1T2
Ignition Timing 3 - IT3
1GNItION TIMING 4 = 1T ottt b et een e e r e
Ignition Timing 5 - IT5
Ignition Timing 6 - IT6
Ignition Transformer Secondary OULPUL 1 - 1SOL .....ccooviuiiiinieiiinirieieene et
Ignition Transformer Secondary OULPUL 2 - [SO2 ......ceciieiiieieiiieese et sn e enan
Ignition Transformer Secondary OULPUL 3 - [SO3 ......cooiiiiiiieeiees et
GESEOUS FUEl PrESSUIE - GIFP ..ottt bbb bbb n e
Auxiliary Analog INFOrMELIoN = AAL ..ot st
Vehicle EIECIICal POWEK 2 = VP2 ...ttt ettt sttt ene s
SEIVICE 2 = S2 ittt bt h et h b e b AR b e e R AR A e e A e ARt R et b e e Rt nE et be e enenee e enen
SUPPLY PrESSUIE 2 = SP2 ...ttt b et b e e e st b et b e e e s e se e et e eeeneneeneee
ENngine Torque HiStOry = ETH ..o
FUB LEBKAOE = FL oottt et nn et
Engine Information - El
Engine Electrical System/Module Information - EES .........ccccooiiiiinneiieeesecesseeee s
Engine Auxiliary COOIANt - EAC ...ttt ettt s
RebUIld TNfOrMELION - RBI ..ottt s
Turbocharger Wastegate - TCOW ...ttt sttt s b et ae b et st ene b e e s e
Turbocharger INFOrMation 5 = TCIS ..ottt
Turbocharger INfFOrmMation 4 - TCI4 ...ttt b e
Turbocharger INformation 3 - TCIS ...t
Turbocharger INfOrmMation 2 = TCI2 ...t
Turbocharger INfOrmation 1 - TCIL ...t a e e e e neenens
Main Bearing Temperature 3 - MBT3 ..ot
Main Bearing TemMPErature 2 - MBT2 ...ttt
Main Bearing Temperature 1 - MBTL ..ottt
Exhaust Port TEMPErature 5 - EPTS ..ottt
Exhaust Port TEMPErature 4 - EPTA ..ottt ettt
Exhaust Port TEMPEratUre 3 - EPT3 ...ttt et a e b te s s
Exhaust Port TEMPEratUre 2 - EPT2 ..ottt ettt s ene
Exhaust Port TEMPErature 1 - EPTL ..ottt et sttt
ENgine TemMPErature 2 - ET2 ..ottt bbbt
Intake Manifold INfOrMation 2 - IMT2 ..ottt
Intake Manifold INfOrmMation 1 - IMTL ..ottt s
ARErNGLOr TEMPEIBIUIE = AT oottt ettt ae st et bese e st see e e beseenesbe e eaeseeneabe e esessenesseneesenen
Articulation Control - AC
Exhaust Oxygen 1 - EO1
AREINGIE FUEL 2 = AF2 oottt st e et et et st e e e se st et et e e eneneeneee
Electronic Transmission CONtroller 6 - ETCB ........ccccvreiriririeiiresieeesiseeee st




pgn65196 -
pgn65197 -
pgn65198 -
pgn65199 -
pgn65200 -
pgn65201 -
pgn65202 -
pgn65203 -
pgn65204 -
pgn65205 -
pgn65206 -
pgn65207 -
pgn65208 -
pgn65209 -
pgn65210 -
pgn65211 -
pgn65212 -
pgn65213 -
pgn65214 -
pgn65215 -
pgn65216 -
pgn65217 -
pgn65218 -
pgn65219 -
pgn65221 -
pgn65223 -
pgn65237 -
pgn65241 -
pgn65242 -
pgn65243 -
pgn65244 -
pgn65245 -
pgn65246 -
pgn65247 -
pgn65248 -
pgn65249 -
pgn65250 -
pgn65251 -
pgn65252 -
pgn65253 -
pgn65254 -
pgn65255 -
pgn65256 -
pgn65257 -
pgn65258 -
pgn65259 -
pgn65260 -
pgn65261 -
pgn65262 -
pgn65263 -
pgn65264 -
pgn65265 -
pgn65266 -
pgn65267 -
pgn65268 -
pgn65269 -
pgn65270 -
pgn65271 -
pgn65272 -
pgn65273 -
pgn65274 -
pgn65275 -
pgn65276 -
pgn65277 -
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Wheel Brake Lining Remaining INfOrmation - EBCA ...
Wheel Application Pressure High Range Information - EBC3 ...
AN SUPPLY PreSsSUre = ATRDL ..ottt
Fuel Consumption (GASEOUS) = GFC ......ciiiiieieiirieieerreeie ettt
Trip TimMe INfOrMation 2 = TTI2 oottt se bbb e e ne st se b e e neee
ECU History - EH ..ooooveeeceee e

Fuel Information 1 (Gaseous) - GFI1
Fuel Information (LiQUId) = LFI ..ottt
Trip Time INFOrmMation 1 - TTIL .ottt ettt ne e
Trip Shutdown Information - TSI ..o

Trip Vehicle Speed/Cruise Distance Information - TVI
Engine Speed/Load Factor Information - LF
Trip Fuel Information (Gaseous) - GTFI ............

Trip Fuel Information (Liquid) - LTFI ...............

Trip Distance Information - TDI ......ccccceevrrienee.

Trip Fan Information - TFl ..o
Compression/Service Brake Information - CBI
Fan Drive - FD ..o
Electronic Engine Controller 4 - EEC4
Wheel Speed Information - EBC2
Service Information - SERV ...

High Resolution Vehicle DistanCe - VDHR ...
Electronic Retarder Controller 2 - ERC2 ...ttt
Electronic Transmission Controller 5 - ETCS ... ene
Electronic Transmission CONtroller 4 - ETCA ...t sae s
Electronic Transmission Controller 3 - ETC3 ..ot
ARErNAIOr SPEEH - AS et E bRt b e
Auxiliary Input/Output Status - AUXIO
Software 1dentifiCation = SOFT ..o ettt e b st se st e e enesaeseenens
Engine Fluid LeVEI/Pressure 2 - EFL/P2 ...ttt st st nenen
Idle Operation - 10
Turbocharger - TC
Air Start Pressure - AIR2 ...
Electronic Engine Controller 3 - EEC3
Vehicle Distance - VD ..o

Retarder Configuration = RC ...ttt s e e e e e e ae st et be e enesee e eneeean
Transmission Configuration - TCFG ...

Engine Configuration - EC ...

Shutdown - SHUTDOWN ..o

Engine Hours, Revolutions - HOURS
Time/Date - TD ..covvevveeeeeeeeeesieeea
Vehicle Hours - VH ...
Vehicle Direction/Speed - VDS ........
Fuel Consumption (Liquid) - LFC
Vehicle Weight - VW ...

Component 1dentifiCatioN = Cl .......oooiiiie ettt st b e e e e ene
Vehicle TAENtIfICAHON = V1 ..ottt b bbb
Cruise Control/Vehicle Speed Setup - CCSS
Engine Temperature 1 - ETL ..ccoooveeeineicrenenen

Engine Fluid LeVEI/Pressure 1 - EFL/PL ..ot
Power Takeoff INformation = PTO ...ttt eean
Cruise Control/Vehicle Speed - CCVS
Fuel Economy (Liquid) = LFE ..ottt

VENICIE POSITION = VP .ot
Tire Condition = TIRE ..ot en e
Ambient CoONAItioNS - AMB ....c.oiiiiiiiiect e
Inlet/Exhaust Conditions 1 - IC1
Vehicle Electrical Power - VEP
TransSMISSION FIUIAS - T ..ottt et e bbb e et sa e enan
AXIE INFOMMALTON = Al ettt e st et b e e e s e e e e et e s e sese e e ebesseneeean
BrakeS - B ettt

Retarder fluids - RF
Dash Display - DD
AREINGIE FUEL 1 = AL oottt sttt b et b et et e et e st et e s e s e s aanensensesessenentensenens
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pgn65278 -  Auxiliary Water PUMP Pressure - AWPP ... 376
pgn65279 -  Water in FUEl INAICAIOr = W ..ot 377

1 Scope - Asdescribed in the parent document, SAE J1939, there are a minimum of seven documents required to fully define a

complete version of this network. This particular SAE Recommended Practice, SAE J1939-71, describes an Application Layer for
vehicle use.

2. References -

2.1. Applicable Documents - General information regarding this series of recommended practices is found in SAE J1939.
Unless otherwise indicated, the latest issue of SAE publications shall apply.

2.1.1. SAE Publications - Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

2.1.1.1. SAE J1349 - Engine Power Test Code-Spark Ignition and Compression Ignition-Net Power Rating

2.1.1.2. SAE J1843 - Accelerator Pedal Position Sensor for Use with Electronic Controls in Medium- and Heavy-Duty Diesel
On-Highway Engines

2.1.1.3. SAE J1922 - Powertrain Control Interface for Electronic Controls Used in Medium and Heavy-Duty Diesel on-Highway
Vehicle Applications

2.1.1.4. SAE J1939 - Recommended Practice for a Serial Control and Communication Vehicle Network

2.1.1.5. SAE J1939-21 - DataLink Layer

2.1.2. 1SO Publications - Available from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

3. Definitions - See SAE J1939 for terms and definitions that are not defined in this document.

4. Abbreviations -

ATA - American Trucking Association

EBS- Electronic Braking System

Kp - Engine endspeed governor gain

VMRS - Vehicle Maintenance Reporting System
CTI - Central Tire Inflation

VDC - Vehicle Dynamic (Stability) Control
ROP - Roll Over Prevention

YC - Yaw Control

ATA - American Trucking Association

ACC - Adaptive Cruise Control or Autonomous Cruise Control
VGT - Variable Geometry Turbocharger

FMS- Fleet Management System

See SAE J1939 for additional abbreviations that may be used in this document.

5. Technical Requirements - The Application Layer provides ameans for application processes to access the OS|
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environment. Thislayer contains management functions and generally useful mechanisms to support applications.

5.1. General Guiddlines -

5.1.1. Signal Characterization - Itistheintent of the SAE J1939 network to provide current data and signals from a source
so that it may be used by other nodes. It is recommended that the time between physical data acquisition of asignal and the
transmission of the data should not exceed two times the repetition rate defined for the data. Additional constraints may be defined for
certain parameters (see also0 5.1.7.2).

5.1.2. Message Format - The message format of SAE J1939 uses the parameter group number as the label for a group of
parameters. Each of the parameters within the group can be expressed in ASCI|, as scaled data defined by the ranges described in 5.1.4,
or as function states consisting of two or more bits. Alphanumeric datawill be transmitted with the most significant byte first. Unless
otherwise specified, alphanumeric characters will conform to the ISO Latin 1 ASCII character set as shown in 5.1.3. Other parameters
consisting of 2 or more data bytes shall be transmitted least significant byte first. The type of data shall also be identified for each
parameter. Data may be either status or measured. Status specifies the present state of a multi-state parameter or function as aresult of
action taken by the transmitting node. This action is the result of a calculation which useslocal and/or network "measured” and/or
"status' information. Note that specific confirmation of this action is not necessarily assured. For instance, the status may indicate that a
solenoid has been activated, yet no measurement may have been taken to ensure the solenoid accomplished its function. Examples of
status-type data are: engine brakes are enabled, PTO speed control is active, cruise control is active, the cruise control isin the "set"
state of operation (as opposed to a measured indication that the "set" switch contacts are closed), fault codes, torque/speed control
override modes, desired speed/speed limit, engine torque mode, engine's desired operating speed, engine's operating speed asymmetry
adjustment, etc. Measured data conveys the current value of a parameter as measured or observed by the transmitting node to determine
the condition of the defined parameter. Examples of measured-type data are: boost pressure, ignition on/off, cruise set switch activated,
maximum cruise speed, cruise set speed, engine speed, percent load at current speed, etc.

5.1.3. 1SO Latin 1 Character Set - Horizontal boldface characters are the single hexidecimal digit representing the lower
nibble of the single byte code for the character. Vertical boldface characters are the single hexidecimal digit representing the upper
nibble of the single byte code for the character. See Figure 1.
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0 1 2 3 4 5 6 7 8 9 A B CDE F

0 should not be displayed

1 should not be displayed

2 ! " #H S % & ' () * + , - /

3 0 12 3 4 5 6 7 8 9 : ; < = > 27

4 @ A B CDUEFGHI J KL MNDO

5§ P QR STUVWXY Z2 [ \ 1 ~ _

6 a b c d e f g h I j k | mmn o

7 p gr s t u v w x vy z { | } ~ ni

8 should not be displayed

9 should not be displayed

AW | ¢ £ =& ¥ ! § 7 © 2 « - ®

B ° i 2 3 ’ IJ 1'|' . s 1 o » % 'yz % ¢

CcC AAAAAAECEEETE I I 11

DD NOOOOOXx @ U UU UY PR

E a 4 3 a3 a a &2 ¢ €& ¢é ¢é ¢ i i 1 1

F 6 A 6 6 6 8 6 + @ u U0 O 0 vy p Yy
FIGURE 1-- 1SO Latin 1 Character Set

5.1.4. Parameter Ranges - Table 1 defines the ranges used to determine the validity of atransmitted signal. Table 2 defines
the ranges used to denote the state of a discrete parameter and Table 3 defines the ranges used to denote the state of a control mode
command. The valuesin the range "error indicator" provide a means for amodule to immediately indicate that valid parametric datais
not currently available due to some type of error in the sensor, sub-system, or module. The valuesin the range "not available" provide a
means for a module to transmit a message which contains a parameter that is not available or not supported in that module. The values
in the range "not requested” provide a means for a device to transmit a command message and identify those parameters where no

response is expected from the receiving device.
Table 1. Transmitted Signal Ranges

Range Name 1 Byte 2 Bytes 4 Bytes ASCII
Valid Signal 0to 250 0 to 640255 0104211081215 1to254
0016 to FA1e 0 to 640255 0104211081215 1to 254
Parameter Specific Indicator 251 64256 to 64511 4211081216 to 4227858431 None
FB1s FBOO1s to FBFF1s FBXXXXXX16
Reserved range for future 252 to 253 64512 to 65023 4227858432 to 4261412863 None
indicator bits
FCi6 to FD16 FCO0016 to FDFF16 FC00000016 to FDFFFFFF16
Error indicator 254 65024 to 65279 4261412864 to 4278190079 0
FE16 FExx16 FEXXXXXX16 0016
Not available or not 255 65280 to 65535 4278190080 to 4294967294 255
reguested
FFie FFxx1e FFXXXXXX16 FFie
Table 2: Transmitted Valuesfor Discrete Parameters (Measured)
Range Name Transmitted Value

Disabled (off, passive, etc.) 00
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Range Name Transmitted Value
Enabled (on, active, etc.) 01
Error indicator 10
Non available or not installed 11
Table 3: Transmitted Valuesfor Control Commands (Status)
Range Name Transmitted Value
Command to disable 00
function(turnoff, etc.)
Command to enable 01
function(turnon, etc.)
Reserved 10
Don't care/take no action 11

(leave function asis)
If a component failure prevents the transmission of valid data for a parameter, the error indicator as described in Tables 1 and 2 should
be used in place of that parameter's data. However, if the measured or calculated data has yielded avalue that is valid yet exceeds the
defined parameter range, the error indicator should not be used. The data should be transmitted using the appropriate minimum or
maximum parameter value.

5.1.5. Assignment of Ranges to new Parameters - This section isintended to define a set of recommended SLOTs
(Scaling, Limit, Offset, and Transfer Function) which can be used when parameters are added to SAE J1939. This permits data
consistency to be maintained as much as possible between parameters of a given type (temperature, pressure, speed, etc.). Each SLOT
isintended to provide arange and resolution suitable for most parameters within a given type. When necessary, a different scaling
factor or offset can be used. All SLOTSs should be based on a power of 2 scaling from another SLOT. Thiswill minimize the math
required for any internal scaling and reduce the opportunity for misinterpreted values. Offsets should be selected preferably on the

following basis:
Offset =0, or

Offset = 50% (equal (+/-) range)
Table 4 defines the recommended SL OTs to be used when ranges are assigned to new parameters.

Recommended Slot Definitions

Parameter Scaling (Resolution) Limits(Range) Parameter Offset Size

ASCII text ASCII 0 to 255 per byte 0

ASCII text ASCII 0 to 255 per byte 0

ASCII text ASCII 0 to 255 per byte 0

ASCII text ASCII 0 to 255 per byte 0

ASCII text ASCII 0 to 255 per byte 0

ASCII text ASCII 0 to 255 per byte 0

ASCII text ASCII 0 to 255 per byte 0

Acceleration 1/2048 m/s# per bit -15.687 to +15.687 -15.687 m/st#
m/s#

Acceleration 0.1 m/s# per bit -12.5t0 +12.5 m/s# -12.5 m/st#

Angle/Direction 10"-7 deg/bit -210to0 211.1008122 -210 deg
deg

Angle/Direction 1/1024 rad per bit -31.374 to +31.374 rad -31.374 rad

Angle/Direction 1/128 deg/bit -200 to 301.99 deg -200 deg

Angle/Direction 1/128 deg/bit 010 501.99 deg 0

Angle/Direction 1 deg/bit -1251t0 125 deg -125 deg

Angle/Direction 0.1 sec/hit -3276.8 10 3148.7 sec -3,276.8 sec

Bit Field 2 states/1 bit Otol 0

Bit Field 128 states/7 bit 0to 127 0

Bit Field 256 states/8 bit 0to 255 0

Bit Field 64 states/6 bit 0to 63 0

Bit Field 8 states/3 bit Oto7 0

Bit Field 16 states/4 bit 0to15 0

Bit Field 32 states/5 bit Oto31 0

Bit Field 4 states/2 bit Oto3 0

Brake Applications 1 brake appl/bit 0to 4,227,858,431 appl 0

Calendar,days 0.25 days/hit 0to 62.5 days 0



Par ameter
Caendar,months
Caendar,weeks
Calendar,years
Capacity, Battery

Control byte
Count
Count
Count

Count
Count
Count
Count
Didlectricity
Distance
Distance
Distance
Distance

Distance
Distance
Distance
Distance
Distance
Distance
Economy,gaseous
Economy,liquid
Electrical Current
Electrical Current
Electrical Current
Electrical Current
Electrical Voltage
Electrical Voltage
Energy

Flow rate,gaseous
Flow rate liquid
Flow rate,volumetric
Force

Force

Force

Freguency

Fuel Used,gaseous
Fuel Used,liquid
Gear Ratio

Gear Vaue

Gear Vaue
Governor gain
Group Function
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Scaling (Resolution)
1 month/bit

1 week/bit

1 year/bit

1 mAhr/bit

1 count/bit
1 count/bit
1 count/bit
1 count/bit

1 count/bit
1 turn/bit
1 count/bit
1 count/bit
0.1/bit

0.1 mm/hit
0.1 mm/bit
1 m/bit
100 nm/bit

0.001 m/bit

1 m/bit

0.125 m/bit

5 m/bit

5 km/bit

0.125 km/bit
1/512 km/kg per bit
1/512 km/L per bit
1 A/bit

1 A/bit

1 A/bit

0.05 A/bit

0.05 V/bit

1V/bit

1 kWh/bit

0.05 kg/h per bit
0.05 L/h per bit
0.1 m"3/h per bit
5 N/bit

10 N/bit

1000 N/bit

1/128 Hz/bit

0.5 kg/bit

0.5 L/bit

0.0V/bit

1 gear value/bit

1 gear value/bit
1/1280 %/rpm per bit
1 count/bit

Identifier,component/softwarel 1D/bit

Inertia

Intensity, optical
Kinematic viscosity
Mass,cargo
Mass,cargo
Mass,cargo

Name (long)

Name (short)
Percent,position/level
Percent,position/level
Percent,position/level
Percent,position/level
Percent,position/level
Percent,position/level
Power Factor

Power, Apparent

Power, Reactive

Power, Real

0.004 kg-m"2/bit
0.4 mW/cm”2 per bit
1 mm~2/s per bit
0.5 kg/bit

2 kg/bit

10 kg/bit

1 count/bit

1 count/bit
0.0025 %/bit

1 %/bit

0.8 %/bit

1 %/bit

0.1 %/bit

0.4 %/bit
1/16384 per bit

1 VA/bit

1 VAr/bit
0.5 kW/bit

Limits(Range)

0 to 250 months
-125to 125 weeks
1985 to 2235 years

0 to 64255mAhr
(64.255Ahr)

0to 255

0 to 64,255 counts
0to 16,777,216 counts
0 to 4,294,967,295
counts

0 to 65,535 counts
-32t0 29 turns

0to 250

0to 255

0t025.0

-3,200 to 3,225.5 mm
0to0 6,425.5 mm
-125t0125m
-209.7152 mto
211.3929215m
0t04,211,081.215m
0to 250 m

-2500 to 5531.875 m
0to 21,055,406 km
-160,635 to 160,640 km
010 526,385,151.9 km
0to 125.5 km/kg

0to0 125.5 km/L
-125t0 125 A

0to 250 A

0to 64,255 Amps
-1600to0 1612.75 A
0to 3212.75V

0 to 64,255 Volts

0t0 4211081215 kWh
0to 3212.75 kg/h
0t03,212.75L/h

0to 6425.5 m"3/h
0t0321,275N
-320,000 to 322,550 N
-100 kN to 150 kN
010 501.9921875 Hz
0to 2,105,540,607.5 kg
0to 2,105,540,607.5 L
0to 642.55

-125t0 125

0to 250

0to 50.2 %/rpm

0to 255

0to 250 1D

0to 257.02 kg-m"2

0 to 100 mW/cm"2
0to 250 mm"2/s

0to 32,1275 kg

0to 128,510 kg

0to 642,550 kg

Oto (2764 - 1)
Oto(2"32-1)

0to 160.6375 %
-125t0 125 %

-100 to 100 %

0to 250 %

0t0 102 %

0t0 100 %

-1.00000 to +2.921814
-2,000,000,000 to
+2,211,081,215 VA
-2,000,000,000 to
+2,211,081,215 Var
0t0 32,127.5 kW

Parameter Offset Size
0

-125 weeks
1985 years
O mAhr

o [clolole]

-32 turns
0

0

0

-3,200 mm
0

-125m
-209.7152 m

oo

2500 m

-160,635 km



Parameter
Power, Red

Power, Real
Pressure
Pressure
Pressure

Pressure
Pressure
Pressure
Pressure
Pressure
Pressure

Pressure

Pressure

Pressure

Pressure

Pressure

Pressure

Pressure Rate Change
Proprietary Data

Ratio

Ratio

Ratio
Record
Revolutions

Road Curvature
Source Address
Specific Gravity
Specific Gravity
Specific Resistance
Step

Temperature
Temperature
Time

Time

Time

Time

Time

Time

Time

Time

Time

Time

Time

Time

Time

Torque

Torque

Torque

Torque

Transfer Data
Transport Data
VariantData
Velocity, linear
Velocity, linear
Velocity, linear
Velocity, linear
Velocity, linear
Velocity, rotational
Velocity, rotational
Velocity, rotational
Velocity, rotational
Velocity, rotational
Velocity,angular
Volume
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Scaling (Resolution)
1 Wihit

2 W/hit

5 kPa/bit
100 kPa/bit
0.125 kPa/bit

5 kPa/bit

2 kPalbit

0.1 kPa/bit
0.5 kPa/bit

2 kPalbit
1/128 kPa/bit

1/256 MPa/bit
0.5 kPa/bit

16 kPa/bit
0.05 kPa/bit

4 kPalbit

8 kPa/bit

0.1 Pals per bit
Manufacturer
Determined
0.1/bit
0.001/bit

1/bit

1 record/bit
1000 r/bit

1/128 1/km per hit
1 source address/bit
0.000/hit
0.0001/bit

0.1 Mohm* m/bit

1 step/bit

1 deg C/bit
0.03125 deg C/bit
1 hr/bit

0.1 /hit

0.25 g/hit

51.2 ug/hit

1 mg/bit

1 min/bit

1 s/bit

1 min/bit

0.05 hr/bit

1 hr/bit

1 hr/bit

0.01 mg/bit

1 s/hit

1 Nm/bit

30 Nm/bit

2 Nm/hit

1 Nm/bit

Reguest Dependent
Request Dependent
VariantDetermined
1/256 km/h per bit
0.001 m/s per bit
1/128 km/h per bit
1 km/h per bit

1/16 km/h per bit
0.125 rpm/hit

4 rpm/hit

0.5 rpm/bit

32 rpm/bit

10 rpm/bit

1/8192 rad/s per bit
0.5 L/bit

Limits(Range)
-2,000,000,000 to
+2,211,081,215 Watts
0t0 128,510 W

010 1,250 kPa

Oto 25 MPa

0to +8031.875 kPa (0
t0 1164.62 psi)

0to 321,275 kPa

0to 128,510 kPa

0t0 6,425.5 kPa

Oto 125 kPa

0to 500 kPa

-250 kPaTO 251.99
kPa

0to 251 Mpa

0to0 32,127.5kPa

0 to 4000 kPa

0to 12.5kPa

0 to 1000 kPa

0to 2,000 kPa

0 Palsto 6425.5 Pals
Manufacturer
Determined

0t025.0

0to 64.255

0to 250

0 to 250 records

010 4,211,081,215,000

r
-250t0 251.992 1/km
0to 255

0to 6.4255

0to 6.4255

0to 25 Mohm*m

0 to 250 steps
-40t0210deg C
-273t01735deg C
0to 250 hr

Oto25s

0to625s

010 3.289856 s
0to64.255s

-125t0 125 mins
0to64,255s

0to 250 mins

0 to 210,554,060.75 hr
-125t0 125 hr
-32,127t0 32,128 hr
0to 642.55 ms
0t04,211,081,215s
-32,000 to 32,255 Nm
0to 7500 Nm

010 128,510 Nm

010 64,255 Nm

9to 1777 bytes of data
9to 1784 bytes of data
VariantDetermined

0 to 250.996 km/h
0to 64.255 m/s

-250 to 251.992 km/h
0to 250 km/h
-7.8125to 7.8125 km/h
010 8,031.875 rpm
0to 257,020 rpm

010 32,127.5 rpm

0 to 8,000 rpm

0to 2,500 rpm
-3.92to0 +3.92 rad/s
0to 2,105,540,607.5 L

Parameter Offset Size

OO0OO0OO0O0O OO0OO0Oo

-250 kPa

elololololole]

Manufacturer
Determined

[cleololoNe)

[eleololo)e)

125 mins

[clole)

-125 hr

-32,127 hr

0

0

-32,000 Nm

0

0

0

Request Dependent
Request Dependent
VariantDetermined
0

Oom/s

-250 km/h

0

-7.8125 km/h

[eleololoXe)

3.92 rad/s
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5.1.6. Adding Parameters to Parameter Groups - Several of the Parameter Groups contain bytes that are not defined
and may be replaced with new parameters as appropriate. If existing parameter group definitions do not permit the inclusion of anew
parameter, a new parameter group may be defined. Refer to SAE J1939 for additional definitions and abbreviations for instructions for
adding new parameters to parameter groups and for requesting new parameter group numbers. In general, parameters should be grouped

into parameter groups as follows:

By function (Oil, Coolant, Fuel, etc.) and not by type (temperature, pressure, speed, etc.)
With similar update rates (to minimize unnecessary overhead
By common subsystem (the device likely to measure and send data)

5.1.7. Transmission Repetition Rates (Update Rates) -

5.1.7.1. Definition of Transmission Repetition Rates - All transmission repetition rates defined in SAE J1939-71 are
nominal rates. The actual transmission repetition rate on the network should be at this rate plusminus the "typical" jitter which occurs
in microcontroller based systems. The average rate should be the nominal value.

5.1.7.2. Transmission Repetition Rate for Engine Speed and Directly Associated Data (Crank angle or Time
Based Update Rates) - Some parameters may be cal culated and/or updated based on engine crank angle rather than at a specific
timeinterval. When this isthe case, the reference to a specific update rate is not accurate because this time will change based on the
speed of the engine. The primary goal isto minimize the latency associated with sampling, calculating, and transmitting the data
without overburdening the network. There are many approaches to sampling the data to be converted and sent over the network. The
two preferred approaches are: (a) Time-based sampling, calculating, and transmission; and (b) A hybrid time-based and engine crank
angle-based sampling, calculating, and transmission where the number of crank angle degrees between updates is modified based on the
current operating speed in order to maintain an update rate within an acceptable range (see Figure 2). Because there are multiple ways
to acquire and transmit data onto the network, the following guidelines have been defined for the engine speed and directly associated
data.

At speeds above 500 rpm, the time from sampling to message transmission shall not exceed 12 ms. Systems that acquire engine speed
information via period measurement inherently have less time delay at higher speeds. Above 1000 rpm, for instance, the time from
sampling to message transmission shall range from 5 to 30 ms. Less time is required because the period measurement takes less time at
higher speeds. How much time is saved depends on the number of crank angle degrees used to perform the period measurement.

Normal update rates:

Time based updates will occur every 20 ms.
Hybrid time based and engine crank angle based updates are shown in Figure 2.
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Limits of Hydrid
Update Rates
1208

———————— Possible Update Rate Courses

Example for 4 cylinder engine

ms

Maximum Limit

Minimum Limit

0 500 1000 1500 2000 2500 3000
RPM

FIGURE 2 -- Limits Of Hybrid Update Rates

5.1.8. Naming Convention For Engine Parameters - when there are multiple instances of the same parameter on the
same component (i.e., exhaust ports), the following naming convention will by used. While facing the engine from the flywheel
housing, left bank (LB) parameters are assigned prior to the right bank (RB) parameters. Front parameters are assigned prior to the rear
or back parameters (with the rear/back being the end containing the flywheel housing). For a six-cylinder in-line engine, the position
furthest from the flywheel will be identified as 1. For a 12 cylinder V engine, the position furthest from the flywheel on the |eft bank
will be identified as 1, followed by the position next closest to the flywheel on the left bank. When only one parameter is required or
available, the parameter denoted as number 1 should be used. (i.e., an engine having only one turbocharger would use Turbocharger 1
Compressor Inlet Temperature when broadcasting the temperature).

5.1.9. Application Notes -

5.1.9.1. Parameters with Multiple Sources - Each parameter received by anode for control purposes shall be configurable by
the system integrator to identify the primary source of the data, as well as the secondary source, if applicable. It is to be expected that
the system integrator configure each receiving device on a network identically.

5.2. Parameter Definitions - This section provides a description of each parameter used for in the SAE J1939 network. The
description includes data length, data type, resolution, range, and atag (Iabel) for reference. After power on, a node should internally set
the "availability bits" of received parameters as not available and operate with default values until valid datais received. When
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transmitting, undefined bytes should be sent as 255 (FF | ..) and undefined bits should be sent as 1.

)
16
spnl6 - Fue Filter (Suction Side) Differential Pressure (see also SPN 1382) - Differential pressure

measured across the fuel filter located between the fuel tank and the supply pump. See Figures SPN16_A & SPN16_B.

Data Length: 1 byte
Resolution: 2 kPa/bit , 0 offset
Data Range: 0to 500 kPa
Type: Measured
Suspect Parameter Number: 16
Parameter Group Number: 1]
Injector #1
Fuel Supply Pump Injector Metering Rail Pressure
Inlet Pressure Fuel Filter Differential Pressure SPN 157 Injector #2
SPN 1381
J J Injector #3
B: tric P
""“msi,’;fm'?s“'e Q i Fuel Metering Rail I I
| | Fuel Supply Pump | | Fuel Timing Rail
Suction Side Pressure Side Injector #4
Fuel Filter Fuel Filter
M Injector #5
- Suction Side Fuel Filter Fuel Delivery Pressure Injector Timing Rail Pressure
Diffe tial Pr
ferental Pressure Injector #6
Fuel Tank
Injector #1
Fuel Supply Pump
Inlet Pressure Fuel Filter Differential Pressure Injector #2
SPN 1381
J l Injector #3
Barometric Pressure
SPN 108 (')(\
Fuel Supply Pump Fuel Injection
Pumy e
Suction Side Pressure Side . Injector #4
Fuel Filter Fuel Filter
b~ — Injector #5
Suction Side Fuel Filter Fuel Delivery Pressure
Differential Pressure SPN 94 Injector #6
SPN 1382
Fuel Tank

spn21 - Engine ECU Temperature (use SPN 1136) - Temperature of the engine electronic control unit. (21, 1207 are

not to be used - obsolete)

FIGURE SPN16_B -- FUEL SYSTEM WITH PUMP

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 21

Parameter Group Number: 1

spn22 - Extended Crankcase Blow-by Pressure - Differential crankcase blow-by pressure as measured through a tube

with aventuri. (1264 not to be used - obsolete)

Data Length: 1 byte

Resolution: 0.05 kPa/bit , 0 offset
Data Range: 0to 12.5kPa

Type: Measured

Suspect Parameter Number: 22

Parameter Group Number:

[65263]
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spn39 - Tire Pressure Check Interval - Theinterval at which the system will check the tire pressures (e.g., 5, 10, 15 min.).
NOTE - A value of 0 indicates continuous (real time) pressure readings.

Data Length: 1byte

Resolution: 1 min/bit, O offset
Data Range: 0to 250 mins
Type: Status

Suspect Parameter Number: 39

Parameter Group Number: [65144]

SpNn46 - Pneumatic Supply Pressure - The pneumatic pressure in the main reservoir, sometimes referred to as the wet tank.
Data Length: 1 byte

Resolution: 8 kPalbit , O offset
Data Range: 010 2,000 kPa
Type: Measured

Suspect Parameter Number: 46

Parameter Group Number: [65198]

spn51 - Throttle Position - The position of the valve used to regulate the supply of afluid, usually air or fuel/air mixture, to an
engine. 0% represents no supply and 100% is full supply.

Data Length: 1 byte

Resolution: 0.4 %/bit , 0 offset
Data Range: 0to 100 %

Type: Measured

Suspect Parameter Number: 51

Parameter Group Number: [65266]

spn52 - Engine Intercooler Temperature - Temperature of liquid found in the intercooler located after the turbocharger.
Data Length: 1 byte

Resolution: 1 deg C/bit , -40 deg C offset
Data Range: -40t0210deg C

Type: Measured

Suspect Parameter Number: 52

Parameter Group Number: [65262]

$pn53 - Transmission Synchronizer Clutch Value - The current modulated value for the air supply to the
synchronizer clutch.

Data Length: 1byte

Resolution: 0.4 %/bit , O offset
Data Range: 0to 100 %

Type: Measured

Suspect Parameter Number: 53

Parameter Group Number: [65221]

spn54 - Transmission Synchronizer Brake Value - The current modulated value for the air supply to the synchronizer



brake.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

54

[65221]

spn59 - Shift Finger Gear Position - The current position of the shift finger in the gear direction.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

59

[65223]

spn60 - Shift Finger Rail Position - The current position of the shift finger in the rail direction.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

60

[65223]

SpN69 - Two Speed Axle Switch - Switch signal which indicates the current axle range.

00 - Low speed range
01 - High speed range
Bit Length:
Type:
Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
69

[ 65265]

spn70 - Parking Brake Switch - switch signal which indicates when the parking brake is set. In general the switch actuated
by the operator's park brake control, whether a pedal, lever or other control mechanism. (See also SPN 619)

00 - Parking brake not set

01 - Parking brake set
Bit Length:

Type:
Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
70

[ 65265 ]

spn72 - Blower Bypass Valve Position - Relative position of the blower bypass valve.

Data Length:
Resolution:

Data Range:
Type:

1 byte

0.4 %/bit , 0 offset
0to 100 %
Measured



Suspect Parameter Number:
Parameter Group Number:
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72
[65277]

spn73 - Auxiliary Pump Pressure - Gage pressure of auxiliary water pump driven asa PTO device.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

16 kPa/bit , 0 offset
0 to 4000 kPa
Measured

73

[65278]

spn74 - Maximum Vehicle Speed Limit - Maximum vehicle velocity allowed.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 km/h per bit , 0 offset
0to 250 km/h
Measured

74

[65261]

spNn75 - Steering Axle Temperature - Temperature of lubricant in steering axle.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

1 deg C/hit , -40 deg C offset
-40t0 210 deg C

Measured

75

[65273]

spn79 - Road Surface Temperature - Indicated temperature of road surface over which vehicle is operating.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn80 - Washer Fluid Level - Ratio of volume of liquid to total container volume of fluid reservoir in windshield wash

System.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

79

[65269]

1byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

80

[65276]
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spn8l - Particulate Trap I nlet Pressure - Exhaust back pressure as a result of particle accumulation on filter media

placed in the exhaust stream.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.5 kPalbit , 0 offset
0to 125 kPa
Measured

81

[65270]

spn 82 - Air Start Pressure - Gage pressure of air in an engine starting system that utilizes compressed air to provide the force

required to rotate the crankshaft.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

4 kPalbit , O offset
0 to 1000 kPa
Measured

82

[65246]

spn84 - Wheel-Based Vehicle Speed - Speed of the vehicle as calculated from wheel or tailshaft speed.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/256 km/h per bit , O offset
0to 250.996 km/h
Measured

84

[65265]

$pn86 - Cruise Control Set Speed - Value of set (chosen) velocity of velocity control system.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 km/h per bit , O offset
0to 250 km/h
Measured

86

[65265]

spn87 - Cruise Control High Set Limit Speed - Maximum vehicle velocity at which cruise can be set.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 kmv/h per bit , 0 offset
0to 250 km/h
Measured

87

[65261]

spn88 - Cruise Control Low Set Limit Speed - Minimum vehicle velocity at which cruise can be set or minimum
vehicle velocity for cruise operation before it will exit cruise control operation.
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Data Length: 1 byte

Resolution: 1 km/h per bit, 0 offset
Data Range: 0to 250 km/h

Type: Measured

Suspect Parameter Number: 88

Parameter Group Number: [65261]

5pn90 - Power Takeoff Oil Temperature - Temperature of lubricant in device used to transmit engine power to auxiliary

equipment.

Data Length: 1byte

Resolution: 1 deg Clbit , -40 deg C offset
Data Range: -40t0210deg C

Type: Measured

Suspect Parameter Number: 90

Parameter Group Number: [65264]

spn91 - Accelerator Pedal Position 1 - Theratio of actual position of the analog engine speed/torque request input device
(such as an accelerator pedal or throttle lever) to the maximum position of the input device. This parameter is intended for the primary
accelerator control in an application. If an application has only one accelerator control, use SPN 91. For on-highway vehicles, this will
typically be the operator's accelerator pedal. Although it is used as an input to determine powertrain demand, it also provides
anticipatory information to transmission and ASR algorithms about driver actions. In marine applications, this will typically be the
operator'sthrottle lever. If alow idle validation switch is used in conjunction with accelerator pedal position 1, use Accelerator Pedal
Low Idle Switch 1, SPN 558.

Data Length: 1 byte

Resolution: 0.4 %/bit , 0 offset
Data Range: 0to 100 %

Type: Measured

Suspect Parameter Number: 91

Parameter Group Number: [61443]

spn92 - Percent Load At Current Speed - The ratio of actual engine percent torque (indicated) to maximum indicated
torque available at the current engine speed, clipped to zero torque during engine braking.

Data Length: 1 byte
Resolution: 1 %/bit , O offset
Data Range: 0to 250 %
Operating Range: 01to 125%

Type: Status

Suspect Parameter Number: 92

Parameter Group Number: [61443]

spn94 - Fuel Delivery Pressure - Gage pressure of fuel in system as delivered from supply pump to the injection pump. See
Figures SPN16_A & SPN16 B.

Data Length: 1 byte

Resolution: 4 kPalbit , 0 offset



Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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0to 1000 kPa
Measured

94

[65263]

spn95 - Fue Filter Differential Pressure - Changein fuel delivery pressure, measured across the filter, due to
accumulation of solid or semisolid matter on the filter element. See Figures SPN16_A & SPN16_B.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

2 kPalbit , 0 offset
0 to 500 kPa
Measured

95

[65276]

Spn96 - Fuel Level - Ratio of volume of fuel to the total volume of fuel storage container.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

9%

[65276]

spn97 - Water In Fuel Indicator - Signal which indicates the presence of water in the fuel.

00- No
01-Yes

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
97

[ 65279]

spNn98 - Engine Oil Level - Ratio of current volume of engine sump oil to maximum required volume.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn99 - Engine Oil Filter Differential Pressure - Changein engine oil pressure, measured across the filter, due to the

1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

98

[65263]

filter and any accumulation of solid or semisolid material on or in the filter.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:

1 byte

0.5 kPalbit , 0 offset
0to 125 kPa
Measured

99
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Parameter Group Number: [65276]

spn100 - Engine Oil Pressure - Gage pressure of ail in engine lubrication system as provided by oil pump.
Data Length: 1 byte

Resolution: 4 kPalbit , 0 offset
Data Range: 0to 1000 kPa
Type: Measured

Suspect Parameter Number: 100

Parameter Group Number: [65263]

spn101 - Crankcase Pressure - Gage pressure inside engine crankcase.

Data Length: 2 bytes

Resolution: 1/128 kPa/bit , -250 kPa offset
Data Range: -250 kPaTO 251.99 kPa
Type: Measured

Suspect Parameter Number: 101

Parameter Group Number: [65263]

spn102 - Boost Pressure - Gage pressure of air measured downstream on the compressor discharge side of the turbocharger.
See also SPNs 1127-1130 for alternate range and resolution. If there is one boost pressure to report and this range and resolution is
adequate, this parameter should be used.

Data Length: 1 byte

Resolution: 2 kPalbit , O offset
Data Range: 0to 500 kPa
Type: Measured

Suspect Parameter Number: 102

Parameter Group Number: [65270]

spn103 - Turbocharger 1 Speed - Rotational velocity of rotor in the turbocharger.

Data Length: 2 bytes
Resolution: 4 rpm/bit , O offset
Data Range: 0to 257,020 rpm
Type: Measured

Suspect Parameter Number: 103

Parameter Group Number: [65245]

spn104 - Turbocharger Lube Oil Pressure 1 - Gage pressure of ail in turbocharger Iubrication system.
Data Length: 1 byte

Resolution: 4 kPa/bit , 0 offset
Data Range: 0to 1000 kPa
Type: Measured

Suspect Parameter Number: 104

Parameter Group Number: [65245]
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spn105 - I ntake Manifold 1 Temperature - Temperature of pre-combustion air found in intake manifold of engine air

supply system.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 deg C/bit , -40 deg C offset
-40t0210deg C

Measured

105

[65270]

spn106 - Air Inlet Pressure - Absolute air pressure at inlet to intake manifold or air box.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

2 kPalbit , 0 offset
0 to 500 kPa
Measured

106

[65270]

spn107 - Air Filter 1 Differential Pressure - Changein engine air system pressure, measured across the filter, due to the
filter and any accumulation of solid foreign matter on or in the filter. Thisis the measurement of the first filter in amultiple air filter

system. In asingle air filter application, thisisthe only SPN used. Filter numbering follows the guidelines noted in section, Naming

Convention For Engine Parameters.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:

Parameter Group Number:

1 byte

0.05 kPa/bit , 0 offset
0to 12.5 kPa
Measured

107

[65270]

spn108 - Barometric Pressure - Absolute air pressure of the atmosphere. See Figures SPN16_A & SPN16_B.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

0.5 kPalbit , 0 offset
0to 125 kPa
Measured

108

[65269]

spn109 - Coolant Pressure - Gage pressure of liquid found in engine cooling system.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

2 kPalbit , 0 offset
0 to 500 kPa
Measured

109

[65263]
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spn110 - Engine Coolant Temperature - Temperature of liquid found in engine cooling system.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

1 deg C/bit , -40 deg C offset
-40t0 210 deg C

Measured

110

[65262]

spn1l1l - Coolant Level - Ratio of volume of liquid found in engine cooling system to total cooling system volume. Typical
monitoring location isin the coolant expansion tank.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 offset
0to 100 %
Measured

111

[65263]

spnl112 - Coolant Filter Differential Pressure - Changein coolant pressure, measured across the filter, due to the filter
and any accumulation of solid or semisolid matter on or in the filter.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.5 kPalbit , 0 offset
0to 125 kPa
Measured

112

[65270]

spn114 - Net Battery Current - Net flow of electrical current into/out of the battery or batteries.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 A/bit, -125 A offset
-125t0 125 A
Measured

114

[65271]

spn115 - Alternator Current - Measure of electrical current flow from the alternator. Alternator Current (High
Range/Resol ution) parameter SPN 1795 has a higher range and resolution of the same parameter.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

1 A/bit, O offset
0to 250 A
Measured

115

[65271]

spn116 - Brake Application Pressure - Gage pressure of compressed air or fluid in vehicle braking system measured at
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the brake chamber when brake shoe (or pad) is placed against brake drum (or disc).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

4 kPalbit , O offset
0 to 1000 kPa
Measured

116

[65274]

spn117 - Brake Primary Pressure - Gage pressure of air in the primary, or supply side, of the air brake system.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

4 kPalbit , O offset
0to 1000 kPa
Measured

117

[65274]

spn 118 - Brake Secondary Pressure - Gage pressure of air in the secondary, or service side, of the air brake system.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

4 kPalbit , 0 offset
0 to 1000 kPa
Measured

118

[65274]

spn119 - Hydraulic Retarder Pressure - Gage pressure of ail in hydraulic retarder system.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

16 kPa/bit , 0 offset
0 to 4000 kPa
Measured

119

[65275]

spn120 - Hydraulic Retarder Oil Temperature - Temperature of oil found in a hydraulic retarder.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

1 deg Cl/bit , -40 deg C offset
-40t0 210 deg C

Measured

120

[65275]

spn123 - Clutch Pressure - Gage pressure of oil within awet clutch.

Data Length:
Resolution:

Data Range:

1 byte
16 kPalbit , 0 offset
0 to 4000 kPa



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
123
[65272]

spn124 - Transmission Oil Level - Ratio of volume of transmission sump oil to recommended volume.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

124

[65272]

spn126 - Transmission Filter Differential Pressure - Changein transmission fluid pressure, measured after the filter,
due to accumulation of solid or semisolid material on or in thefilter.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

2 kPalbit , 0 offset
0to 500 kPa
Measured

126

[65272]

spn127 - Transmission Oil Pressure - Gage pressure of lubrication fluid in transmission, measured after pump.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

16 kPa/bit , 0 offset
0 to 4000 kPa
Measured

127

[65272]

spn129 - I njector Metering Rail 2 Pressure (duplicate, use 1349) - The gage pressure of fuel in the metering rail
#2 as delivered from the supply pump to the injector metering inlet. See Figure SPN16_A for fuel system related parameters. Although
the figure does not show rail #2 it does show the relationship of rail pressure to other signals. (Obsolete - use SPN 1349)

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/256 MPalbit , O offset
0to 251 Mpa
Measured

129

I

spn132 - Inlet Air Mass Flow Rate - Massflow rate of fresh air entering the engine air intake, before any EGR mixer, if
used. Flow rate of fresh air conducted to the engine cylinders to support combustion.

Data Length:
Resolution:
Data Range:

2 bytes
0.05 kg/h per bit , 0 offset
0to0 3212.75 kg/h



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
132
[61450]

spn136 - Auxiliary Vacuum Pressure Reading - Identifies the current vacuum pressure (relative to atmosphere) that is
configured uniquely per application. Not to be used in place of defined parameters.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 kPalbit , 0 offset
0to0 32,127.5 kPa
Measured

136

[65143]

spn137 - Auxiliary Gage Pressure Reading 1 - Identifies the current gage pressure (relative to atmosphere) that is
configured uniquely per application. Not to be used in place of defined parameters.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 kPalbit , 0 offset
0to 32,127.5 kPa
Measured

137

[65143]

spn138 - Auxiliary Absolute Pressure Reading - Identifies the current absol ute pressure (relative to 0 pressure) that is
configured uniquely per application. Not to be used in place of defined parameters.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 kPalbit , 0 offset
0t032,127.5 kPa
Measured

138

[65143]

spnl14l - Trailer, Tag Or Push Channel Tire Pressure Target - Thetire pressure control system's target gage
pressure for the trailer, tag, or push group of tires.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 kPalbit , 0 offset
0t032,127.5 kPa
Measured

141

[65145]

spn142 - Drive Channel Tire Pressure Target - Thetire pressure control system's target gage pressure for the drive

group of tires.
Data Length:

Resolution:

2 bytes
0.5 kPalbit , 0 offset



Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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0to 32,127.5 kPa
Measured

142

[65145]

spn143 - Steer Channel Tire Pressure Target - Thetire pressure control system's target gage pressure for the steer

group of tires.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 kPalbit , 0 offset
0t032,127.5 kPa
Measured

143

[65145]

spnl144 - Trailer, Tag Or Push Channel Tire Pressure - Thelatest gage pressure reading of the trailer, tag, or push
group of tires, as opposed to the pressure in each tire.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 kPalbit , 0 offset
0to 32,127.5 kPa
Measured

144

[65146]

spn145 - Drive Channel Tire Pressure - The latest gage pressure reading of the drive group of tires, as opposed to the

pressurein eachtire.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 kPalbit , 0 offset
0to0 32,127.5 kPa
Measured

145

[65146]

spNn146 - Steel Channel Tire Pressure - The latest gage pressure reading of the steer group of tires, as opposed to the

pressurein each tire.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 kPalbit , 0 offset
0to0 32,127.5 kPa
Measured

146

[65146]

SpN156 - I njector Timing Rail 1 Pressure - The gage pressure of fuel in the timing rail delivered from the supply pump
to the injector timing inlet. See Figure SPN16_A.

Data Length:

2 bytes



Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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1/256 MPalhit , O offset
0to 251 Mpa
Measured

156

[65243]

spn157 - Injector Metering Rail 1 Pressure - The gage pressure of fuel in the primary, or first, metering rail as
delivered from the supply pump to the injector metering inlet. See Figure SPN16_A.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/256 MPalhit , O offset
0to 251 Mpa
Measured

157

[65243]

Spn158 - Battery Potential (Voltage), Switched - Electrical potential measured at the input of the electronic control
unit supplied through a switching device.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.05 V/hit , 0 offset
0to03212.75V
Measured

158

[65271]

spn159 - Gas Supply Pressure - Gage pressure of gas supply to fuel metering device.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 kPalbit , 0 offset
0to 32,127.5 kPa
Measured

159

[65277]

spn160 - Main Shaft Speed - Rotational velocity of the first intermediate shaft of the transmission.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to0 8,031.875 rpm
Measured

160

(0

spn 161 -1 nput Shaft Speed - Rotational velocity of the primary shaft transferring power into the transmission. When atorque
converter is present, it isthe output of the torque converter.

Data Length:

Resolution:

2 bytes
0.125 rpm/bit , O offset



Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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010 8,031.875 rpm
Measured

161

[61442]

spn162 - Transmission Requested Range - Range selected by the operator. Characters may include P, Rx, Rx-1...R2, R1,

R, Nx, Nx-1..N2, N1, N, D, D1, D2...

,Dx, L, L1, L2..,Lx-1,1,2,3,... If only one displayed character is required, the second character

shall be used and the first character shall be a space (ASCII 32) or acontrol character (ASCII 0to 31). If thefirst character is a control
character, refer to the manufacturer's application document for definition.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

ASCII , 0 offset
0 to 255 per byte
Status

162

[61445]

spn163 - Transmission Current Range - Range currently being commanded by the transmission control system.
Characters may include P, Rx, Rx-1...R2, R1, R, Nx, Nx-1...N2, N1, N, D, D1, D2..., Dx, L, L1, L2...,Lx-1, 1, 2, 3,... If only one
displayed character is required, the second character shall be used and the first character shall be a space (ASCI| 32) or a control
character (ASCII 0to 31). If thefirst character is acontrol character, refer to the manufacturer's application document for definition.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

ASCII , 0 offset
0 to 255 per byte
Status

163

[61445]

spn164 - I njection Control Pressure - The gage pressure of the engine oil in the hydraulic accumulator that powers an

intensifier used for fuel injection.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn165 - Compass Bearing -

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/256 MPalhit , O offset
0to 251 Mpa
Measured

164

[65243]

Present compass bearing of vehicle.
2 bytes

1/128 deg/hit , O offset

0t0 501.99 deg

Measured

165

[65256]
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SpNn166 - Rated Engine Power - Net brake power that the engine will deliver continuously, specified for agiven application

at arated speed.

Data Length: 2 bytes

Resolution: 0.5 kwihit , 0 offset
Data Range: 0to 32,127.5 kW
Type: Measured

Suspect Parameter Number: 166

Parameter Group Number: [65214]

Spn167 - Alternator Potential (Voltage) - Electrical potential measured at the alternator output.
Data Length: 2 bytes

Resolution: 0.05 V/bit , 0 offset
Data Range: 0to03212.75V
Type: Measured

Suspect Parameter Number: 167

Parameter Group Number: [65271]

spn168 - Electrical Potential (Voltage) - Measured electrical potential of the battery.

Data Length: 2 bytes

Resolution: 0.05 V/bit , 0 offset
Data Range: 0t03212.75V
Type: Measured

Suspect Parameter Number: 168

Parameter Group Number: [65271]

spn169 - Cargo Ambient Temperature - Temperature of air inside vehicle container used to accommodate cargo.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 169

Parameter Group Number: [65276]

spn170 - Cab Interior Temperature - Temperature of air inside the part of the vehicle that encloses the driver and vehicle
operating controls. Note: See SPN 1662 and SPN 1691.

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 170

Parameter Group Number: [65269]

spnl71 - Ambient Air Temperature - Temperature of air surrounding vehicle.
Data Length: 2 bytes
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Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 171

Parameter Group Number: [65269]

spnl72 - Air Inlet Temperature - Temperature of air entering vehicle air induction system.

Data Length: 1byte

Resolution: 1 deg C/bit , -40 deg C offset
Data Range: -40t0210deg C

Type: Measured

Suspect Parameter Number: 172

Parameter Group Number: [65269]

spn173 - Exhaust Gas Temperature - Temperature of combustion byproducts leaving the engine. See SPNs 2433 and
2434 for engines with more than one exhause gas temperature measurement.

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 173

Parameter Group Number: [65270]

spnl74 - Fuel Temperature - Temperature of fuel entering injectors.

Data Length: 1 byte

Resolution: 1 deg C/bit , -40 deg C offset
Data Range: -40t0 210 deg C

Type: Measured

Suspect Parameter Number: 174

Parameter Group Number: [65262]

spnl75 - Engine Oil Temperature 1 - Temperature of the engine Iubricant.

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 175

Parameter Group Number: [65262]

spn176 - Turbo Oil Temperature - Temperature of the turbocharger Iubricant.

Data Length: 2 bytes
Resolution: 0.03125 deg C/bit , -273 deg C of fset
Data Range: -273t01735deg C

Type: Measured



Suspect Parameter Number:
Parameter Group Number:
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176
[65262]

spn177 - Transmission Oil Temperature - Temperature of the transmission lubricant.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

177

[65272]

spNn180 - Trailer Weight - Total mass of freight-carrying vehicle designed to be pulled by truck, including the weight of the

contents.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

2 kg/bit , 0 offset
0to 128,510 kg
Measured

180

[65258]

spn181 - Cargo Weight - The mass of freight carried.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

2 kg/bit , 0 offset
0to 128,510 kg
Measured

181

[65258]

spn182 - Trip Fuel - Fuel consumed during all or part of ajourney.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.5 L/hit, 0 offset
010 2,105,540,607.5 L
Measured

182

[65257]

spNn183 - Fuel Rate - Amount of fuel consumed by engine per unit of time.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.05 L/h per hit , O offset
0t03,212.75L/h
Measured

183

[65266]
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$pNn184 - | nstantaneous Fuel Economy - Current fuel economy at current vehicle velocity.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/512 km/kg per bit , 0 offset
0to 125.5 km/kg

Measured

184

[65266]

spn185 - Average Fuel Economy - Average of instantaneous fuel economy for that segment of vehicle operation of interest.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/512 km/kg per bit , O offset
0to 125.5 km/kg

Measured

185

[65266]

spn186 - Power Takeoff Speed - Rotational velocity of device used to transmit engine power to auxiliary equipment.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
010 8,031.875 rpm
Measured

186

[65264]

spNn187 - Power Takeoff Set Speed - Rotational velocity selected by operator for device used to transmit engine power to

auxiliary equipment.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to 8,031.875 rpm
Measured

187

[65264]

spn188 - Engine Speed At I dle, Point 1 (Engine Configuration) - Stationary low idle speed of engine which
includes influences due to engine temperature (after power up) and other stationary changes (calibration offsets, sensor failures, etc).

This parameter is point 1 of the engine configuration map (see PGN 65251).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to 8,031.875 rpm
Measured

188

[65251]

spn189 - Rated Engine Speed - The maximum governed rotational velocity of the engine crankshaft under full load
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conditions. Note that the engine speed at point 2 (SPN 528) is equal to rated engine speed only in the case when the engine has not been
derated. Please aso reference PGN 65251.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to 8,031.875 rpm
Measured

189

[65214]

spn190 - Engine Speed - Actual engine speed which is calculated over a minimum crankshaft angle of 720 degrees divided by

the number of cylinders.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
010 8,031.875 rpm
Measured

190

[61444]

spNn191 - Output Shaft Speed - Calculated speed of the transmission output shaft.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to 8,031.875 rpm
Measured

191

[61442]

spn233 - Unit Number (Power Unit) - Owner assigned unit number for the power unit of the vehicle. NOTE: The ASCII

character "*" isreserved as a delimiter.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

Variable - up to 200 characters ("*" delimited)
ASCII , 0 offset

0to 255 per byte

Measured

233

[65259]

spNn234 - Software | dentification - Software identification of an electronic module. As an example, this parameter may be
represented with ASCII characters MMDDY Y aawhere MM isthe month, DD istheday, YY isthe year, and aais the revision number.
NOTE The ASCII character "*" is reserved as a delimiter.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

Variable - up to 200 characters ("*" delimited)
ASCII , 0 offset

0to 255 per byte

Measured

234

[65242]
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spn235 - Total 1dle Hours - Accumulated time of operation of the engine while under idle conditions.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.05 hr/hit , 0 offset
0to 210,554,060.75 hr
Measured

235

[65244]

spn236 - Total Idle Fuel Used - Accumulated amount of fuel used during vehicle operation while under idle conditions.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.5 L/hit, 0 offset
010 2,105,540,607.5 L
Measured

236

[65244]

spn237 - Vehicle I dentification Number - vehicle Identification Number (VIN) as assigned by the vehicle manufacturer.
NOTE The ASCII character "*" isreserved as a delimiter.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

Variable - up to 200 characters ("*" delimited)
ASCII , 0 offset

0 to 255 per byte

Measured

237

[65260]

spn241 - Tire Pressure - Pressure at which air is contained in cavity formed by tire and rim.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

4 kPalbit , 0 offset
0to 1000 kPa
Measured

241

[65268]

Spn242 - Tire Temperature - Temperature at the surface of the tire sidewall.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

242

[65268]

spn244 - Trip Distance - Distance traveled during all or part of ajourney. NOTE See SPN 918 for alternate resolution.

Data Length:

Resolution:

4 bytes
0.125 km/hit , 0 offset
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Data Range: 010 526,385,151.9 km
Type: Measured

Suspect Parameter Number: 244

Parameter Group Number: [65248]

spn245 - Total Vehicle Distance - Accumulated distance traveled by vehicle during its operation. NOTE See SPN 917 for
alternate resolution.

Data Length: 4 bytes

Resolution: 0.125 km/bit , O offset
Data Range: 010 526,385,151.9 km
Type: Measured

Suspect Parameter Number: 245

Parameter Group Number: [65248]

SpNn246 - Total Vehicle Hours - Accumulated time of operation of vehicle.

Data Length: 4 bytes

Resolution: 0.05 hr/bit , O offset
Data Range: 010 210,554,060.75 hr
Type: Measured

Suspect Parameter Number: 246

Parameter Group Number: [65255]

spn247 - Total Engine Hours - Accumulated time of operation of engine.

Data Length: 4 bytes

Resolution: 0.05 hr/bit , O offset
Data Range: 0to 210,554,060.75 hr
Type: Measured

Suspect Parameter Number: 247

Parameter Group Number: [65253]

spn248 - Total Power Takeoff Hours - Accumulated time of operation of power takeoff device.
Data Length: 4 bytes

Resolution: 0.05 hr/bit , 0 offset
Data Range: 0to 210,554,060.75 hr
Type: Measured

Suspect Parameter Number: 248

Parameter Group Number: [65255]

spn249 - Total Engine Revolutions - Accumulated number of revolutions of engine crankshaft during its operation.
Data Length: 4 bytes

Resolution: 1000 r/bit , 0 offset
Data Range: 010 4,211,081,215,000 r
Type: Measured

Suspect Parameter Number: 249



Parameter Group Number:
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[65253]

spn250 - Total Fuel Used - Accumulated amount of fuel used during vehicle operation.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.5 L/hit, 0 offset
010 2,105,540,607.5 L
Measured

250

[65257]

spn4ll - Exhaust Gas Recirculation Differential Pressure - Differential pressure across the Exhaust Gas

Recirculation (EGR) system
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/128 kPalhit , -250 kPa of fset
-250 kPaTO 251.99 kPa
Measured

411

[65188]

spn412 - Exhaust Gas Recirculation Temperature - Temperature of Recirculated Exhaust Gas

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

412

[65188]

spn441 - Auxiliary Temperature 1 - Temperature measured by auxiliary temperature sensor #1. Not to be used in place of

existing SPNs.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

1 deg C/bit , -40 deg C offset
-40t0 210 deg C

Measured

441

[65164]

spn442 - Auxiliary Temperature 2 - Temperature measured by auxiliary temperature sensor #2. Not to be used in place of

existing SPNs.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 deg C/bit , -40 deg C offset
-40t0210deg C

Measured

442

[65164]
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spn444 - Battery 2 Potential (Voltage) - The voltage for isolated battery #2.

Data Length: 2 bytes

Resolution: 0.05 V/bit , 0 offset
Data Range: 0to 3212.75V
Type: Measured

Suspect Parameter Number: 444

Parameter Group Number: [65165]

spn512 - Driver's Demand Engine - Percent Torque - The requested torque output of the engine by the driver. It is
based on input from the following requestors external to the powertrain: operator (viathe accelerator pedal), cruise control and/or road
speed limit governor. Dynamic commands from internal powertrain functions such as smoke control, low- and high-speed engine
governing; ASR and shift control are excluded from this calculation. The data is transmitted in indicated torque as a percent of the
reference engine torque. See PGN 65251 for the engine configuration message. Several status bits are defined separately to indicate the
request which is currently being honored. This parameter may be used for shift scheduling.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %
Operating Range: 0to 125%

Type: Measured

Suspect Parameter Number: 512

Parameter Group Number: [61444]

Figure SPN512_A and Figure SPN512_B show two typical torque calculations in an engine
controller. On the left side of the figures there are single engine controller functions. The
output torque signals of these functions are connected in the manner shown. The result is the
actual engine percent torque which is realized by the engine.

Control modes

Torque/Speed Control message

Accelerator pedal
Oyerride control mode priority

Driver input

Control
Mode

Actual engine -

Cruise control % torque

PTO governor

Road speed governor

Idle governor

Driver's demand
engine % torque

Powertrain demand
% torque

3> Engine's desired dperating speed

(inc. frictional loss)

Full load governor

Smoke control

Remarks:
1) Control modes are defined in text
2) Powertrain demand % torque is used to calculate

Loss torque of the L . . f
3  Nominal friction - % torque the engine's desired operating speed
Engine & accessories

FIGURE SPN512_A -- TORQUE COMMANDS AND CALCULATIONS WHEN A 'MAXIMUM SELECTION FOR LOW
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IDLE' TECHNIQUE ISUSED

Control modes

- Normal
- Speed control

Torque/Speed Control Message

Accelerator pedal Override control mode priority

Driver’s demand

Control
Mode

Y

Min Actual engine -
Cruise control % torque

PTO governor

Road speed governor

Ldle governor

L g

by Powertrain demand
Driver's demand )
% torque

engine - % torque

(inc. frictional loss)

Full load governor Engine's desired operating spfed
Smoke control

Remarks:

1) Control modes are defined in text

2) Powertrain demand % torque is used to calculate

Loss torque of the o s L
———  Nominal friction - % torque the engine's desired operating speed

Engine & accessories

On top of the figures, external torque commands (e.g., traction and transmission control) can
control the engine. These commands can influence the engine torque by four control modes.
Four engine internal signals are transmitted to the network:

a. Driver's demand engine - percent torque
b. Actual engine - percent torque

c. Nominal friction - percent torque

d. Engine's desired operating speed

The difference between Figure SPN512_A and Figure SPN512_B is the connection of the idle
governor output to the torque calculation. In Figure SPN512_A there is a maximum selection,
while in Figure SPN512_B a summation is used. The summation method needs a subtraction
point for each external command input because the starting point of an ASR or a shift operation
should be the present actual engine - percent torque value. As the actual engine - percent
torque signal contains the idle governor output and the external commands are compared with
the driver's demand engine - percent torque or the powertrain demand which don't contain the
idle governor output, the external commands must be subtracted by the idle governor output to
get the correct signals for comparison.

The advantage of the maximum selection (Figure SPN512_A) is that no other speed controller
can work parallel to the idle governor. This allows for a better optimization of the different
speed control loops. The advantage of the summation method (Figure SPN512_B) is that
changes of the idle governor output influence the engine directly (no dead zones exist).

FIGURE SPN512 B -- TORQUE COMMANDSAND CALCULATIONS WHEN A 'SUMMATION WITH LOW IDLE'
TECHNIQUE ISUSED

spn513 - Actual Engine - Percent Torque - The calculated output torque of the engine. The datais transmitted in
indicated torque as a percent of reference engine torque (see the engine configuration message, PGN 65251). The engine percent torque
value will not be less than zero and it includes the torque developed in the cylinders required to overcome friction.

Data Length: 1byte

Resolution: 1 %/bit , -125% offset
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Data Range: -125t0 125 %
Operating Range: 0to 125%
Type: M easured
Suspect Parameter Number: 513
Parameter Group Number: [61444]

spn514 - Nominal Friction - Percent Torque - The calculated torque that indicates the amount of torque required by
the basic engineitself added by the loss torque of accessories. It contains the frictional and thermodynamic loss of the engine itself, and
the losses of fuel, oil and cooling pumps. The datais transmitted in indicated torque as a percent of reference engine torque (see the
engine configuration message, PGN 65251). The realization can be done by a map dependent on engine speed and engine temperature
and an offset value for additional loss torques. See SPN 2978 for an indicator that describes the possible inclusion of engine parasitic
losses such as cooling fan, etc. in this parameter value.

Data Length: 1 byte

Resolution: 1 %/hit , -125% offset
Data Range: -125t0 125 %
Operating Range: 0to 125%

Type: Status

Suspect Parameter Number: 514

Parameter Group Number: [65247]

spn515 - Engine's Desired Operating Speed - An indication by the engine of the optimal operating speed of the engine
for the current existing conditions. These conditions may include the torque generated to accommodate powertrain demands from the
operator (viathe accelerator pedal), cruise control, road speed limit governors, or ASR. Dynamic commands from functions such as
smoke control or shift control are excluded from this calculation.

Data Length: 2 bytes

Resolution: 0.125 rpm/bit , O offset

Data Range: 010 8,031.875 rpm

Operating Range: (upper byte resolution = 32 rpm/hbit)
Type: Status

Suspect Parameter Number: 515

Parameter Group Number: [65247]

spn516 - Ground-Based Vehicle Speed - Actual ground speed of the vehicle, measured by a device such as RADAR.
(1.609344 km/h = 1 mph)

Data Length: 2 bytes

Resolution: 1/256 km/h per bit , O offset
Data Range: 0to 250.996 km/h

Type: Measured

Suspect Parameter Number: 516

Parameter Group Number: 1]

spn517 - Navigation-Based Vehicle Speed - Speed of the vehicle as calculated from a device such as a Global
Positioning System (GPS).

Data Length: 2 bytes

Resolution: 1/256 km/h per bit , O offset
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Data Range: 0to 250.996 km/h
Type: Measured

Suspect Parameter Number: 517

Parameter Group Number: [65256]

spn518 - Requested Torque/Torque Limit - Parameter provided to the engine or retarder in the torque/speed control
message for controlling or limiting the output torque. Requested torque to the engine is measured in indicated torque as a percentage of
reference engine torque (see the engine configuration message, PGN 65251). This is the engine torque at which the engine is expected
to operateif the torque control mode is active or the engine torque which the engine is not expected to exceed if the torque limit mode is
active. Zero torque can be requested which implies zero fuel and, according to Figures SPN512_A and SPN512_B, the engine will not
be alowed to stall. The actual engine percent torque (SPN 513) should be zero and the engine should decelerate until the low idle
governor kicksin, at which time the actual engine percent torque will be calculated as shown in Figures SPN512_A and SPN512_B and
the engine torque mode bits (SPN 899) should be equal to 0000b - Low Idle Governor. Requested torque to the retarder is measured in
indicated torque as a percentage of reference retarder torque (see the retarder configuration message, PGN 65249). The logic used in
enabling or disabling the retarder is based on the override control mode priority bits (SPN 897). A zero torque request to the retarder is
adisable request, and is used by a J1939 node to prevent the retarder from being activated by other combinations of inputs outside of
J1939 commands. The Torque Limit Mode is commonly used for this purpose.

Data Length: 1byte

Resolution: 1 %/hit , -125% offset

Data Range: -125t0 125 %

Operating Range: 0 to 125% engine torque requests, -125% to 0% for retarder torque requests
Type: Status

Suspect Parameter Number: 518

Parameter Group Number: [0]
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When preparing to send a request to a retarder, the states of the Retarder Enable-Shift Assist Switch
and the Retarder Enable-Brake Assist Switch must be checked by the requesting device to determine
whether the request may be sent to the Retarder. Figure SPN518_A shows how those switches and
other operator and network inputs are used to create the actual retarder operating point on a system-
wide basis. The Retarder may or may not be the device reading the actual switches; even if it is, it will
not accept or reject a request based on its knowledge of the switch states. Its function is to send the
switch states via J1939 (in its ERC1 message) and it expects other J1939 nodes to honor those switch
states by refraining from sending inappropriate commands.

Several elements affect the retarder besides the Requested Torque parameter in the TSC1 message.
These elements are not looked at by the retarder itself, but are used by various other devices to
determine if they may ask the retarder to be engaged. These are the Retarder Enable Shift Assist
Switch, and the Retarder Enable Brake Assist Switch. The relationship between those switches and the
retarder (as well as that between the operator and retarder) is described in Figure SPN518_A.
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Tables SPN518_A and SPN518_B identify many use cases. Each row is the summary of one or more uses. One of the
primary communications provided by these tables is that the retarder can be activated by the J1939 TSC1 message,

although the operator input is “off.”

Operator Inputs Outputs
J1939 Cruise Accel Torque Request May Retarder Retarder Torque
Inputs1 Control’ Pedal’ Via "Retarder Selection, Provide Brake Mode (base 2)
(Tsc1) Engine™ Torque?
(See 5.2.1.58)
T Any Any Any No 0000
R Any Any Any Yes > 0001
NTR Any T Any No 0000
NTR R ZR R Yes > 0001
NTR R ZR ZR Yes 0010
NTR NTR ZR R Yes® 000 1
NTR NTR ZR ZR No 0000
ZR Any Any Any No 0000

Key:

T = request positive Torque

R = request Retarder torque

NTR = No Torque Request

ZR = Zero torque Requested by retarder

Any = This value has no bearing whether or not the Retarder is available. The retarder will NOT be available because
some other entity is requesting positive torque.

Footnotes:

1. Note that the TSC1 inputs will override Operator Torque Selection. The J1939 devices that generate the TSC1
messages will assure that the Retarder Enable Brake Assist Switch and Retarder Enable Shift Assist Switch are enabled
as appropriate before commanding the Retarder to engage. See parameters SPN 571 and 572 for descriptions of these
switches. Also, for the purposes of this table, it is assumed that if the TSC1, Destination Retarder message is requesting
Retarder Torque, no other TSC1, Destination Engine messages are requesting engine fueling. That arbitration is beyond
the scope of this section.

2. This refers to the torque requested by the cruise control, and does not refer to the cruise switches.

Cruise control is defined to be on and engaged in this column. The cruise control should not request retarder torque
unless the Retarder Enable-Brake Assist Switch is enabled.

3. The Accelerator Pedal is inherently incapable of requesting negative torque. It may have no particular torque demands,
or it may request some engine fueling, which prevents the retarder from engaging. Consequently, the chart is complete
even though no rows exist for the AP to request retarder torque.

4. The Operator Torque Request is incapable of requesting positive torque. The table is complete without the Operator
Torque Request asking for positive Engine Torque

5. This description assumes no other switch (such as brake pedal depressed) is needed in order for the operator torque
request to initiate retarder braking. Other implementation specific rules would apply if such a catalyst were needed.

Table SPN518_B shows the relationship between various inputs and an after engine retarder.
The biggest difference between this type of retarder and an engine brake is that the exhaust brake may be engaged while
the engine is still being fueled. Also, if cruise control is communicating with the retarder, it would do so using the TSC1

message.

Consequently, columns for accelerator pedal input and cruise control input would only serve to confuse the issue of

retarder availability in Table SPN518_B.

TABLE SPN518_A -- PRIMARY RETARDER BEFORE TRANSMISSION (Compression Release Engine Retarder)
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Operator Inputs Outputs

J1939 Torque Request May Retarder Retarder
Ineuts Via operator torque Provide Brake Torque Mode

request Torque? (base 2)
(TSC1)
R R Yes > 0001
R ZR Yes > 0001
NTR R Yes 0001
NTR ZR No 0000
ZR Any No 0000

Key:

R = request Retarder torque- some amount of braking torque is requested of the retarder.

ZR = Zero Retarder request Zero percent torque is requested of the retarder

NTR = No retarder Torque Request - No request is being made of the retarder one way or

another.

Any = This value has no bearing whether or not the retarder is available. In fact, because of what
some other entity is requesting, the retarder will NOT be available.

Footnotes:

1. Note that the TSC1 inputs will override Operator Torque Selection. The 21939 devices that
generate the TSC1 messages will assure that the Retarder Enable Brake Assist Switch and
Retarder Enable Shift Assist Switch are enabled before commanding the Retarder to engage.
Also, for the purposes of this table, it is assumed thattife TSC1, Destination Retarder message

is requesting Retarder Torque, no other TSC1, Destination Engine messages are requesting
engine fueling. That arbitration is beyond the scope of this section.

2. The Operator Torque Request is incapable of requesting positive torque. The table is complete

without the Operator Torque Request asking for positive Engine Torque

3. This description assumes no other switch (such as brake pedal depressed) is needed in order
for the operator torque request to initiate retandbraking. Other implementation specific rules
would apply if such a requirement were needed.

TABLE SPN518 B -- PRIMARY RETARDER AFTER ENGINE (EXHAUST BRAKE, HYDRAULIC RETARDER)

spn519 - Engine's Desired Operating Speed Asymmetry Adjustment - This byte s utilized in transmission gear
selection routines and indicates the engine's preference of lower versus higher engine speeds should its desired speed not be achievable.
Thisisascaled ratio such that 125 represents an equal preference for a speed lower or higher that the engine's indicated desired speed.
The higher the asymmetry adjustment value is above 125, the more the engine prefers to be operated at or above its indicated desired
speed. Conversely, the lower the asymmetry adjustment valueis below 125, the more the engine prefers to operate at or below its
indicated desired speed. Typically, the engine's asymmetry adjustment will be predicated on fuel consumption considerations, and
under these conditions, the method for computing the asymmetry adjustment isindicated in Figure SPN519_A. The engine may include
other factorsinto its asymmetry adjustment calculation such as temperatures, pressures, and other operating parameters.

Data Length:
Resolution:

Data Range:
Type:

1 byte

Ubit, 0 offset
0to 250
Status

Suspect Parameter Number: 519
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Parameter Group Number: [65247]
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FIGURE SPN519 A -- DESIRED OPERATING SPEED ASYMMETRY ADJUSTMENT

spn520 - Actual Retarder - Percent Torque - Actual braking torque of the retarder as a percent of retarder configuration
reference torque SPN 556.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %
Operating Range: -125%1t0 0 %

Type: Measured

Suspect Parameter Number: 520

Parameter Group Number: [61440]

spn521 - Brake Pedal Position - Ratio of brake pedal position to maximum pedal position. Used for electric brake
applications. 0% means no braking. Also when there are two brake pedals on the machine (Left Brake Pedal Position SPN-tba and
Right Brake Pedal Position SPN-tba) the maximum of the two should be transmitted for Brake Pedal Position.

Data Length: 1 byte

Resolution: 0.4 %/bit , 0 offset
Data Range: 0to 100 %

Type: Measured

Suspect Parameter Number: 521

Parameter Group Number: [61441]
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spn522 - Percent Clutch Slip - Parameter which represents the ratio of input shaft speed to current engine speed (in percent).
Data Length: 1byte

Resolution: 0.4 %/bit , O offset
Data Range: 0to 100 %

Type: Measured

Suspect Parameter Number: 522

Parameter Group Number: [61442]

Engine rom - Input shaft rpm
Engine rpm
EQ522 A

Percent Clutch Slip = x 100 (Eq.1)

spn523 - Current Gear - The gear currently engaged in the transmission or the last gear engaged while the transmission isin
the process of shifting to the new or selected gear. Transitions toward a destination gear will not be indicated. Once the selected gear
has been engaged then Current Gear will reflect that gear.

Data Length: 1 byte

Resolution: 1 gear value/bit , -125 offset

Data Range: -125t0 125

Operating Range: -125 to +125, negative values are reverse gears, positive values are forward gears, zero is neutral. 251 (OxFB) is park.
Type: Measured

Suspect Parameter Number: 523

Parameter Group Number: [61445]

spn524 - Selected Gear - The gear that the transmission will attempt to achieve during the current shift if a shift isin progress,
or the next shift if oneis pending (i.e., waiting for torque reduction to initiate the shift).

Data Length: 1 byte

Resol ution: 1 gear value/bit , -125 offset

Data Range: -125t0 125

Operating Range: -125 to +125, negative values are reverse gears, positive values are forward gears, zero is neutral. 251 (OxFB) is park.
Type: Status

Suspect Parameter Number: 524

Parameter Group Number: [61445]

spNn525 - Requested Gear - Gear requested by the operator, ABS, or engine. Negative values are reverse gears, positive values
are forward gears, zero is neutral, parameter specific indicators are listed below. Parameter specific values for this parameter are as

follows:
OxFD (253 dec) = Hold current gear
OxFC (252 dec) = Forward Drive Position
OxFB (251 dec) = "Park' position
OxFA (250 dec) = Forward "Low' position
0xF9 (249 dec) = Upshift 1 gear from current position
0xF8 (248 dec) = Upshift 2 gears from current position
OxF7 (247 dec) = Downshift 1 gear from current position
OxF®6 (246 dec) = Downshift 2 gears from current position
OxF5 (245 dec) = D-1: 1st forward selector position referenced from “Drive'
0xF4 (244 dec) = D-2: 2nd forward selector position referenced from “Drive
0xF3 (243 dec) = D-3: 3rd forward selector position referenced from "Drive'
O0xF2 (242 dec) = D-4: 4th forward selector position referenced from "Drive'
OxF1 (241 dec) = D-5: 5th forward selector position referenced from "Drive'
0xFO (240 dec) = D-6: 6th forward selector position referenced from "Drive'
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OXEF (239 dec) = D-7: 7th forward selector position referenced from “Drive'

OXEE (238 dec) = Between two shift selector positions (if detail is unknown)

OXED (237 dec) = Between two reverse shift selector positions

OxEC (236 dec) = Between two forward shift selector positions

OxEB (235 dec) = Between D-7 and D-6 shift selector positions

OXEA (234 dec) = Between D-6 and D-5 shift selector positions

OxE9 (233 dec) = Between D-5 and D-4 shift selector positions

OxE8 (232 dec) = Between D-4 and D-3 shift selector positions

OxE7 (231 dec) = Between D-3 and D-2 shift selector positions

OxEB6 (230 dec) = Between D-2 and D-1 shift selector positions

OxES5 (229 dec) = Between D-1 and "Drive' shift selector positions

OxE4 (228 dec) = Between "Drive' and “Neutral' shift selector positions

OxE3 (227 dec) = Between "Neutra' and "Reverse' shift selector positions

OxE2 (226 dec) = Between "Reverse' and "Park' shift selector positions

OxE1 (225 dec) = Press of momentary button to reselect current position

OxEOQ (224 dec) = Position unknown and/or no buttons pressed

OxDF - 0x41 (223dec - 65dec) = Reserved

0x3D - 0x00 (61dec - Odec) = Reserved

Forward selector position from drive (0xF5 to OXEF) - Indicates shift selector position in reference to the "Drive' position on the
selector. It is possible that the shift selector software may not know the number of forward ranges. The shift selector may identify
the position selected by the operator while the transmission ECU determines what range or gear that represents. If thereisadigital
display, the transmission ECU would communicate what is to be displayed via another message such as ETC#2 or ETCH#7.

For example: Consider a vehicle with a 5-speed automatic transmission with the shift lever on the column. Suppose that shift
selector has alimited number of positions, such that having positions for D-4-3-2-1 is not an option. For this example, assume
there are only have enough lever positions for D-3-2-1. Pulling the lever into "D" will put the transmission in 5th (highest gear). It
is desired that pulling the lever to the physical '3' position will limit the transmission to a maximum range of 3rd gear.

When the selector is pulled down into "3", the shifter selector itself has no way of correlating this physical lever position to the
desired gear; it would have to be calibrated with software to tell it thisinformation. If not calibrated, the shift selector cannot
directly command the transmission to go to 3rd gear; it only knows it's one notch below drive.

However, if "D-1" (lever position, as opposed to desired gear) is broadcast by the selector, the transmission ECU can receive this
and then make the determination of what range is desired. The benefit is that no specific calibration of the shift selector is
required.

Between selector positions (OXEE to OXE2) - Indicates the shift selector is not in an appropriate position. If alever-type shift
selector with amechanical display is stuck between detents, it may appear to the operator that it isin the desired position when in
fact it isnot. The shift selector may be capable of reporting only that it is between positions or that it is between forward or
reverse positions. If known, the transmission ECU may respond differently depending on which positions are involved.

Reselect current position (OxEL) - If the TC1 message continues to send the position last selected, then a capability to reselect the
same position isrequired. For example: If a Neutral to Drive' shift is selected and that shift isinhibited (say for high engine
speed), it may be necessary for the operator to reselect "Drive' after the inhibit conditions passin order for the transmission ECU
to honor the request.

Position unknown and/or no buttons pressed (OXEQ) - A push-button style shift selector with momentary contact buttons may send
thisindicator after initialization before any buttons are pressed, or before the transmission ECU determines and communicates the
initial selection. Thisindicator could also be sent between button presses as an aternative to sending the last button press.

Data Length: 1byte

Resolution: 1 gear value/bit , -125 offset
Data Range: -125to0 125

Operating Range: -64to 64

Type: Status

Suspect Parameter Number: 525

Parameter Group Number: [256]

spn526 - Actual Gear Ratio - Actual ratio of input shaft speed to output shaft speed.

Data Length: 2 bytes
Resolution: 0.001/bit , 0 offset
Data Range: 0to 64.255

Type: Measured

Suspect Parameter Number: 526

Parameter Group Number: [61445]

spn527 - Cruise Control States - This parameter is used to indicate the current state, or mode, of operation by the cruise
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control device. Thisis astatus parameter. (Reference: PGN 65,265)

This parameter is used to indicate the current state, or mode, of operation by the cruise control device. Thisis a status parameter.
(Reference: PGN 65,265)

Bit Length: 3 bits
Type: Status
Suspect Parameter Number: 527
Parameter Group Number: [ 65265]

Bit States Cruise Control State
000 Off/Disabled
001 Hold
010 Accelerate
011 Decelerate/Coast
100 Resume
101 Set
110 Accelerator override
111 Not available

State Descriptions:

000b Off/Disabled—Used to indicate that the cruise control device is off or on standby. Note that
the cruise control system switch does not necessarily have to be off to be in this mode.

001b Hold —Used to indicate that the cruise control device is active and currently maintaining a
captured operating speed.

010b Accelerate—Used to indicate that the cruise control device is in the process of ramping up
the operating speed.

011b Decelerate —Used to indicate that the cruise control device is in the process of ramping
down, or coasting, the operating speed.

100b Resume—Used to indicate that the cruise control device is in the process of resuming the
operating speed to a previously captured value.

101b Set—Used to indicate that the cruise control device is establishing the current vehicle speed
as the operating speed (captured value).

110b Accelerator Override —Used to indicate that the cruise control device is active but not
currently maintaining the captured operating speed.

TABLE SPN527_A -- CRUISE CONTROL STATES

spn528 - Engine Speed At Point 2 (Engine Configuration) - Engine speed of point 2 of the engine torque map
(see PGN 65251 and supporting document). In engine configuration mode 1 and 3, point 2 is defined as the kick-in point from which
torque is reduced to zero. In mode 2 (see Table PGN65251_A), there are no special requirements for the definition of this point.

Data Length: 2 bytes

Resolution: 0.125 rpm/hit , O offset
Data Range: 010 8,031.875 rpm
Type: Measured

Suspect Parameter Number: 528

Parameter Group Number: [65251]

spn529 - Engine Speed At Point 3 (Engine Configuration) - Engine speed of point 3, 4, and 5 of the engine torque
map (see PGN 65251 and supporting document). It is recommended that one of these pointsindicate the peak torque point for the
current engine torque map. Points 3, 4, and 5 are optional and lie between idle and point 2.
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Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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2 bytes

0.125 rpm/bit , O offset
010 8,031.875 rpm
Measured

529

[65251]

spn530 - Engine Speed At Point 4 (Engine Configuration) - Engine speed of point 3, 4, and 5 of the engine torque
map (see PGN 65251 and supporting document). It is recommended that one of these points indicate the peak torque point for the
current engine torque map. Points 3, 4, and 5 are optional and lie between idle and point 2.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to0 8,031.875 rpm
Measured

530

[65251]

spn531 - Engine Speed At Point 5 (Engine Configuration) - Engine speed of point 3, 4, and 5 of the engine torque
map (see PGN 65251 and supporting document). It is recommended that one of these points indicate the peak torque point for the
current engine torque map. Points 3, 4, and 5 are optional and lie between idle and point 2.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to 8,031.875 rpm
Measured

531

[65251]

spn532 - Engine Speed At High I dle, Point 6 (Engine Configuration) - Engine speed of high idle (point 6) of
the engine torque map (see PGN 65251 and supporting document). In engine configuration mode 3 (see Table SPN976_A), point 6 is
not defined by the engine torque map but by the governor characteristic and the zero torque line.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to 8,031.875 rpm
Measured

532

[65251]

spn533 - Maximum Momentary Engine Override Speed, Point 7 (Engine Configuration) - The

maximum engine speed above high idle allowed by the engine control during a momentary high idle override. This duration of the

override is limited by the maximum momentary override time limit, SPN 534.

Data Length:
Resolution:

Data Range:
Type:

2 bytes

0.125 rpm/bit , O offset
010 8,031.875 rpm
Measured
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Suspect Parameter Number: 533
Parameter Group Number: [65251]

spn534 - Maximum Momentary Override Time Limit (Engine Configuration) - The maximum time limit
allowed to override the engine's high idle speed.

Data Length: 1 byte

Resolution: 0.1 g/bit , 0 offset

Data Range: 0to25s

Operating Range: 0to 25 sec, 0 = no override of high idle allowed, 255 = not applicable (no time restriction)
Type: Measured

Suspect Parameter Number: 534

Parameter Group Number: [65251]

spn535 - Requested Speed Control Range Lower Limit (Engine Configuration) - The minimum engine
speed that the engine will allow when operating in a speed control/limit mode.

Data Length: 1 byte

Resolution: 10 rpm/hit , O offset
Data Range: 0to 2,500 rpm
Type: Measured

Suspect Parameter Number: 535

Parameter Group Number: [65251]

spn536 - Requested Speed Control Range Upper Limit (Engine Configuration) - The maximum engine
speed regardless of load that the engine will allow when operating in a speed control/limit mode, excluding any maximum momentary
engine override speed, if supported.

Data Length: 1byte

Resolution: 10 rpm/bit , O offset
Data Range: 0to 2,500 rpm
Type: Measured

Suspect Parameter Number: 536

Parameter Group Number: [65251]

spn537 - Requested Torque Control Range Lower Limit (Engine Configuration) - The minimum engine
torque that the engine will allow when operating in atorque control/limit mode.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0125 %
Operating Range: 010 125%

Type: Measured

Suspect Parameter Number: 537

Parameter Group Number: [65251]

spn538 - Requested Torque Control Range Upper Limit (Engine Configuration) - The maximum engine
torque that the engine will allow when operating in atorque control/limit mode.
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Data Length: 1 byte

Resolution: 1 %/hit , -125% offset
Data Range: -125t0 125 %
Operating Range: 0to 125%

Type: Measured

Suspect Parameter Number: 538

Parameter Group Number: [65251]

spn539 - Percent Torque At I dle, Point 1 (Engine Configuration) - The torque limit that indicates the available
engine torque which can be provided by the engine at idle speed. This parameter may be influenced by engine temperature (after power
up) and other stationary changes (calibration offsets, sensor failures, etc.) See also SPN 188. The data is transmitted in indicated torque
as a percent of the reference engine torque.

Data Length: 1 byte

Resolution: 1 %/hit , -125% offset
Data Range: -125t0 125 %
Operating Range: 0to 125%

Type: Measured

Suspect Parameter Number: 539

Parameter Group Number: [65251]

spn540 - Percent Torque At Point 2 (Engine Configuration) - The torque limit that indicates the available engine
torque which can be provided by the engine at point 2 of the engine map (see PGN 65251 and supporting documents). In engine
configuration mode 1 and 3 (see Table PGN65251_A see PGN 65251), point 2 is defined as the kick-in point from which torqueis
reduced to zero. In mode 2, there are no special requirements for the definition of this point. The dataiis transmitted in indicated torque
as a percent of the reference engine torque.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0125%
Operating Range: 0to 125%

Type: Measured

Suspect Parameter Number: 540

Parameter Group Number: [65251]

spn541 - Percent Torque At Point 3 (Engine Configuration) - Thetorque limit that indicates the available engine
torque which can be provided by the engine at point 3, 4, and 5 of the engine map (see PGN 65251 and supporting documents).. Itis
required that one of these points indicate the peak torque point for the current engine torque map. Points 3, 4, and 5 lie between idle and
point 2. The datais transmitted in indicated torque as a percent of the reference engine torque.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %
Operating Range: 0to 125%

Type: Measured

Suspect Parameter Number: 541

Parameter Group Number: [65251]
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spn542 - Percent Torque At Point 4 (Engine Configuration) - Thetorque limit that indicates the available engine
torque which can be provided by the engine at point 3, 4, and 5 of the engine map (see PGN 65251 and supporting documents). It is
required that one of these points indicate the peak torque point for the current engine torque map. Points 3, 4, and 5 lie between idle and
point 2. The datais transmitted in indicated torque as a percent of the reference engine torque.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0125%
Operating Range: 0to 125%

Type: Measured

Suspect Parameter Number: 542

Parameter Group Number: [65251]

spn543 - Percent Torque At Point 5 (Engine Configuration) - Thetorque limit that indicates the available engine
torque which can be provided by the engine at point 3, 4, and 5 of the engine map (see PGN 65251 and supporting documents). It is
required that one of these points indicate the peak torque point for the current engine torque map. Points 3, 4, and 5 lie between idle and
point 2. The datais transmitted in indicated torque as a percent of the reference engine torque.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %
Operating Range: 0to 125%

Type: Measured

Suspect Parameter Number: 543

Parameter Group Number: [65251]

spn544 - Reference Engine Torque (Engine Configuration) - This parameter is the 100% reference value for all
defined indicated engine torque parameters. It is only defined once and doesn't change if a different engine torque map becomes valid.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1 Nm/bit, 0 offset
0to 64,255 Nm
Measured

544

[65251]

spn545 - Gain (Kp) Of The Endspeed Governor (Engine Configuration) - The endspeed governor is defined
as alinear line with the following equations (Capital |etters mean physical values, small |etters mean normalized values). Refer to
Figures PGN65251 A and PGN65251 B. The gain KP/kp is defined as a positive value. The factor 4096 is necessary for realizing flat
curves with sufficient resolution as well as very steep curves. KP = delta Torque / delta Speed kp (normalized) = KP* 250/100% *
8031 rpm/64255 * 4096 = KP * 1280 rpm/%

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/1280 %/rpm per bit , O offset
010 50.2 %/rpm

Measured

545

[65251]



Vehicle Application Layer - J1939-71 (through December 2001) - p. 69

spn546 - Retarder Speed At Idle, Point 1 (Retarder Configuration) - Please reference PGN 65249

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to 8,031.875 rpm
Measured

546

[65249]

spn547 - Retarder Speed At Peak Torque, Point 5 (Retarder Configuration) - Please reference PGN 65249

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to 8,031.875 rpm
Measured

547

[65249]

spn548 - Maximum Retarder Speed, Point 2 (Retarder Configuration) - Maximum speed of retarder (Please

reference PGN 65249).
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/hit , O offset
010 8,031.875 rpm
Measured

548

[65249]

spn549 - Retarder Speed At Point 3 (Retarder Configuration) - Retarder speed of point 3 of the engine retarder
torque map. Please reference PGN 65249.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to0 8,031.875 rpm
Measured

549

[65249]

spn550 - Retarder Speed At Point 4 (Retarder Configuration) - Retarder speed of point 4 of the engine retarder
torque map. Please reference PGN 65249.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to 8,031.875 rpm
Measured

550

[65249]

spn551 - Percent Torque At Idle, Point 1 (Retarder Configuration) - The torque limit that indicates the
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available retarder torque which can be provided by the retarder at idle speed. The datais transmitted in indicated torque as a percent of
the reference retarder torque.

Data Length: 1byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %
Operating Range: -125to 0%

Type: Measured

Suspect Parameter Number: 551

Parameter Group Number: [65249]

spn552 - Percent Torque At Maximum Speed, Point 2 (Retarder Configuration) - The torque limit that
indicates the available retarder torque which can be provided by the retarder at its maximum speed. Please reference PGN 65249. The
dataistransmitted in indicated torque as a percent of the reference retarder torque.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %
Operating Range: -125to 0%

Type: M easured

Suspect Parameter Number: 552

Parameter Group Number: [65249]

spn553 - Percent Torque At Point 3 (Retarder Configuration) - Thetorque limit that indicates the available
retarder torque which can be provided by the retarder at points 3 and 4 of the retarder torque map. Please reference PGN 65249. The
dataistransmitted in indicated torque as a percent of the reference retarder torque.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %
Operating Range: -125to 0%

Type: Measured

Suspect Parameter Number: 553

Parameter Group Number: [65249]

spn554 - Percent Torque At Point 4 (Retarder Configuration) - The torque limit that indicates the available
retarder torque which can be provided by the retarder at points 3 and 4 of the retarder torque map. Please reference PGN 65249. The
dataistransmitted in indicated torque as a percent of the reference retarder torque.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %
Operating Range: -125to 0%

Type: Measured

Suspect Parameter Number: 554

Parameter Group Number: [65249]

spNn555 - Percent Torque At Peak Torque, Point 5 (Retarder Configuration) - The torque limit that
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indicates the available retarder torque which can be provided by the retarder at point 5 of the retarder torque map. Please reference PGN
65249. The data is transmitted in indicated torque as a percent of the reference retarder torque.

Data Length: 1byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %
Operating Range: -125to 0%

Type: Measured

Suspect Parameter Number: 555

Parameter Group Number: [65249]

spn556 - Reference Retarder Torque (Retarder Configuration) - This parameter is the 100% reference value for
all defined indicated retarder torque parameters. It is only defined once and doesn't change if adifferent retarder torque map becomes
valid.

Data Length: 2 bytes
Resolution: 1 Nm/bit , O offset
Data Range: 0to 64,255 Nm
Type: Measured

Suspect Parameter Number: 556

Parameter Group Number: [65249]

spn557 - Retarder Control Method (Retarder Configuration) - This parameter identifies the number of steps used

by the retarder.

Data Length: 1 byte

Resolution: 1 step/bit , O offset

Data Range: 0to 250 steps

Operating Range: 0: continuous control,1 On/Off control, 2 to 250: Number of steps
Type: Measured

Suspect Parameter Number: 557

Parameter Group Number: [65249]

spn558 - Accelerator Pedal 1 Low I dle Switch - switch signal which indicates the state of the accelerator pedal 1 low

idle switch. The low idle switch is defined in SAE J1843.

00 Accelerator pedal 1 not in low idle condition
01 Accelerator pedal 1 inlow idle condition

10 Error

11 Not available
Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 558
Parameter Group Number: [ 61443]

spn559 - Accelerator Pedal Kickdown Switch - switch signal which indicates whether the accelerator pedal kickdown

switch is opened or closed. The kickdown switch is defined in SAE J1843.

00 Kickdown passive
01 Kickdown active

Bit Length: 2 bits
Type: Measured



Suspect Parameter Number:
Parameter Group Number:
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559
[ 61443]

spn560 - Driveline Engaged - Driveline engaged indicates the transmission controlled portion of the driveline is engaged
sufficiently to allow atransfer of torque through the transmission. Driveline engaged is ACTIVE whenever the transmission isin gear

and the clutch (if controlled by the transmission controller) is less than 100% clutch dlip (clutch able to transfer torque). This parameter
should be used in conjunction with the parameter 'shift in Process' (SPN 574). While a shift isin process, the receiver should not
assume that the drivelineis either fully engaged or disengaged (i.e., cruise control).

00 Driveline disengaged
01 Driveline engaged

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
560

[ 61442]

spn561 - ASR Engine Control Active - State signal which indicates that ASR engine control has been commanded to be
active. Active means that ASR actually tries to control the engine. This state signal isindependent of other control commands to the

engine (e.g., from the transmission) which may have higher priority.
00 - ASR engine control passive but installed

01 - ASR engine control active
Bit Length:
Type:
Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
561
[61441]

spn562 - ASR Brake Control Active - State signal which indicates that ASR brake control is active. Active means that

ASR actually controls wheel brake pressure at one or more wheels of the driven axle(s).
00 - ASR brake control passive but installed

01 - ASR brake control active
Bit Length:

Type:
Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
562
[61441]

spn563 - Anti-Lock Braking (ABS) Active - State signal which indicates that the ABS is active. The signal is set active

when wheel brake pressure actually starts to be modulated by ABS and is reset to passive when all wheels arein a stable condition for a
certain time. The signal can aso be set active when driven wheels arein high slip (e.g., caused by retarder). Whenever the ABS system
isnot fully operational (due to adefect or during off-road ABS operation) , thissignal isonly valid for that part of the system that is still

working. When ABS is switched off completely, the flag is set to passive regardless of the current wheel slip conditions.
00 ABS passive but installed

01 ABSactive
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 563
Parameter Group Number: [ 61441]

spn564 - Differential Lock State - Central - State used which indicates the condition of the central differential lock. The
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differential locks are located as defined in attached figure SPN564_A.
00 Differential lock disengaged
01 Differential lock engaged

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 564
Parameter Group Number: [ 61446 ]

Engine

[
Transfer Case
Central
Inter-Axle Inter-Axle

Rear Front

N N

Rear Axle Rear Axle Front Axle Front Axle
2 1 2

FIGURE SPN564_A -- DIFFERENTIAL LOCK POSITIONS

spn565 - Differential Lock State - Central Front - State used which indicates the condition of the central front

differential lock. The differential locks are located as defined in figure SPN564_A.

00 Differential lock disengaged
01 Differential lock engaged

Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 565
Parameter Group Number: [ 61446 ]

spNn566 - Differential Lock State - Central Rear - State used which indicates the condition of the central rear

differential lock. The differential locks are located as defined in figure SPN564_A.

00 Differential lock disengaged
01 Differential lock engaged

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 566
Parameter Group Number: [ 61446 ]

spn567 - Differential Lock State - Front Axle 1 - State used which indicates the condition of the front axle 1

differential lock. The differential locks are located as defined in figure SPN564 A.

00 Differential lock disengaged
01 Differential lock engaged

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 567

Parameter Group Number: [ 61446 ]
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spn568 - Differential Lock State - Front Axle 2 - State used which indicates the condition of the front axle 2

differential lock. The differential locks are located as defined in figure SPN 564 _A.

00 Differential lock disengaged
01 Differential lock engaged

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 568
Parameter Group Number: [ 61446 ]

spn569 - Differential Lock State - Rear Axle 1 - State used which indicates the condition of the rear axle 1 differential

lock. The differential locks are located as defined in figure SPN 564 _A.

00 Differential lock disengaged
01 Differential lock engaged

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 569
Parameter Group Number: [61446]

spn570 - Differential Lock State - Rear Axle 2 - State used which indicates the condition of the rear axle 2 differential

lock. The differential locks are located as defined in figure SPN 564_A.

00 Differential lock disengaged
01 Differential lock engaged

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 570
Parameter Group Number: [61446]

spn571 - Retarder Enable - Brake Assist Switch - switch signal which indicates whether the operator wishes the
retarder to be enabled for vehicle braking assist. The retarder does not check this switch, nor does the enabling of this switch engage the
retarder. When this switch is 'enabled,’ the devices constructing TSC1 ' destination retarder messages may command retarder torque for
braking. For example, the cruise control should not request retarder torque if this switch is not 'enabled.' The switch exists to prevent the

engine retarder from being asked to be engaged via TSC1 in a noise sensitive area. See also SPN 572

00 Retarder - brake assist disabled
01 Retarder - brake assist enabled

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 571
Parameter Group Number: [61440]

spn572 - Retarder Enable - Shift Assist Switch - Switch signal which indicates whether the operator wishes the
retarder to be enabled for transmission shift assist. The retarder does not check this switch, nor does the enabling of this switch engage
the retarder. When this switch is 'enabled,’ the transmission may activate the retarder (viathe TSC1 message) to increase the rate of
engine deceleration to assist in shift control. The switch exists to prevent the engine retarder from being asked to be engaged via TSC1

in anoise sensitive area. See SPN 571.
00 Retarder - shift assist disabled
01 Retarder - shift assist enabled

Bit Length: 2 bits
Type: Measured



Suspect Parameter Number:
Parameter Group Number:
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572
[ 61440]

spn573 - Torque Converter Lockup Engaged - State signal which indicates whether the torque converter lockup is

engaged.

00 Torque converter lockup disengaged
01 Torque converter lockup engaged

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
573

[ 61442]

spN574 - Shift In Process - Indicates that the transmission isin process of shifting from the current gear to the selected gear.
This stateis generally ACTIVE during the entire time that the transmission controls the vehicle. This includes any transmission clutch

control, all engine control sequences, pulling to transmission neutral, and engaging the destination gear (e.g., until it is no longer
sending commands and/or limits to the engine). See also SPN 560. (See Figure SPN574_A)

00 - Shift isnot in process
01 - Shift in process
Bit Length:

Type:
Suspect Parameter Number:
Parameter Group Number:

Typical sequence:
Shift in process:
Vehicle control:

Priority level:

2 bits
Measured
574

[ 61442]

Pull to
Neutral

Gear
Engage

Engine Control
Initiated

Sync.
Engine

Engine Control
Completed

1" 01 01 01 "

FIGURE SPN574_A -- SHIFT IN PROCESS

spn575 - ABS Off-road Switch - switch signal which indicates the position of the ABS off-road switch.

00 - ABS off-road switch passive

01 - ABS off-road switch active
Bit Length:
Type:
Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
575

[ 61441]

spn576 - ASR Off-road Switch - Switch signal which indicates the position of the ASR off-road switch.

00 - ASR off-road switch passive

01 - ASR off-road switch active
Bit Length:

Type:
Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
576

[ 61441]
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spn577 - ASR " Hill Holder™ Switch - switch signal which indicates the position of the ASR 'hill holder' switch.
00 - ASR 'hill holder' switch passive
01 - ASR 'hill holder' switch active

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
577
[61441]

spn578 - Drive Axle Temperature - Temperature of axle lubricant in drive axle.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 deg C/bit , -40 deg C offset
-40t0210deg C

Measured

578

[65273]

spn579 - Drive Axle Lift Air Pressure - Gage pressure of air in system that utilizes compressed air to provide force

between axle and frame.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

4 kPalbit , 0 offset
0 to 1000 kPa
Measured

579

[65273]

spn580 - Altitude - Altitude of the vehicle referenced to sea level at standard atmospheric pressure and temperature.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 m/hit , -2500 m offset
-2500t0 5531.875m
Measured

580

[65256]

spn581 - Transmission Gear Ratio - The transmission configuration describes the number of forward gears, the number of
reverse gears, and the ratio of each gear with the following resolution.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.00V/bit , O offset
0to 64.255
Measured

581

[65250]

spN582 - Axle Weight - Total massimposed by the tires on the road surface at the specified axle.

Data Length:

2 bytes
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Resolution: 0.5 kg/bit , 0 offset
Data Range: 0t032,127.5kg
Type: Measured

Suspect Parameter Number: 582

Parameter Group Number: [65258]

$pNn583 - Pitch - Pitch of the vehicle as calculated by the navigation device(s).

Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset

Data Range: -200 to 301.99 deg

Operating Range: -200 deg (DECENT) to +301.992 deg (ASCENT)
Type: Measured

Suspect Parameter Number: 583

Parameter Group Number: [65256]

spn584 - Latitude - Latitude position of the vehicle.

Data Length: 4 bytes

Resolution: 10"-7 deg/bit , -210 deg offset

Data Range: -210t0 211.1008122 deg

Operating Range: -210 deg (SOUTH) to +211.108122 deg (NORTH)
Type: Measured

Suspect Parameter Number: 584

Parameter Group Number: [65267]

$pNn585 - Longitude - Longitude position of the vehicle.

Data Length: 4 bytes

Resolution: 10"-7 deg/hit , -210 deg offset

Data Range: -210t0 211.1008122 deg

Operating Range: -210 deg (WEST) to +211.108122 deg (EAST)
Type: Measured

Suspect Parameter Number: 585

Parameter Group Number: [65267]

spn 586 - Make - Make of the component corresponding to the codes defined in the American Trucking Association Vehicle
Maintenance Reporting Standard (ATA/VMRS). It is suggested that spaces (ASCI| 32) are used to fill the remaining charactersif the
ATA/VMRS make code is less than five charactersin length. NOTE- The ASCII character "*" is reserved as a delimiter.

Data Length: 5 bytes

Resolution: ASCII , 0 offset
Data Range: 0 to 255 per byte
Type: Measured
Suspect Parameter Number: 586

Parameter Group Number: [65259]

spN587 - Model - Model of the component. NOTE - The ASCII character "*" is reserved as a delimiter.



Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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Variable - up to 200 characters ("*" delimited)
ASCII , 0 offset

0to 255 per byte

Measured

587

[65259]

Nn588 - Serial Number - Serial number of the component. NOTE - The ASCII character "*" is reserved as a delimiter.
P p

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

Variable - up to 200 characters ("*" delimited)
ASCII , 0 offset

0to 255 per byte

Measured

588

[65259]

spn589 - Alternator Speed - Actual rotation speed of the alternator.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 rpm/bit , O offset
0to 32,127.5rpm
Measured

589

[65237]

spn590 - I dle Shutdown Timer State - Status signal which indicates the current mode of operation of the idle shutdown

timer system. See Figure SPN590_A.
00 - Inactive
01 - Active

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
590

[ 65252]
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Idle Shutdown (IS)

e i e,

Condition | Condition ) Condition Y Condition |

1 2 3 4 !

-X- --Y- X Y X =Y

i 3 N N 1 -

i |
IS Timer State I_I | i :
1 1

IS Driver Alert Mode

IS has Shutdown Engine

IS Timer Override

IS Timer Function |

S I S

R N S S TR " S ——

Conditions for Shutdown I_I

Feature has been !
| A Overridden '
' . - e

Condition 1- When the IS Timer Override is inactive, the IS Timer State will become inactive if the conditions for
shutdown no longer exist before the “X” time interval has expired or IS Driver Alert Mode is activated.

Condition 2- When the IS Timer Override is inactive, the IS Timer State will become inactive if the conditions for
shutdown no longer exist before the IS Driver Alert Mode “Y” time interval has expired.

Condition 3- Whenthe IS Timer Override is inactive, then the IS has Shutdown Engine will be active after the “Y”
time interval has expired.

Condition 4 - When the IS Timer Override is active during the “Y” time interval, then the IS feature shall be
overridden and will no longer be available until the system has been re-initated.

Note — 0 State— Inactive, disabled™ I@Ua?i%@%% or '&hﬁi%ﬂ&f@ﬂ%\'éﬁ%om do not exist.
1 State— Active, enabled in calibration, or conditions for idle shutdown do exist.
spn591 - | dle Shutdown Timer Function - Parameter which indicates the configuration of the idle shutdown timer

system.
00 - Disabled in calibration
01 - Enabled in calibration

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 591
Parameter Group Number: [ 65252]

spn592 - | dle Shutdown Timer Override - Status signal which indicates the status of the override feature of theidle
shutdown timer system. See Figure SPN590_A.

00 - Inactive

01 - Active
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 592

Parameter Group Number: [ 65252]
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spn593 - I dle Shutdown has Shutdown Engine - Status signal which identifies whether or not the engine has been
shutdown by the idle shutdown timer system. See Figure SPN590_A.

00 - No
0l-Yes

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
593

[ 65252 ]

spn594 - | dle Shutdown Driver Alert Mode - Status signal which indicates the status of the driver alert mode of theidle
shutdown timer system. While the driver alert mode is active, the idle shutdown timer may be overridden. See Figure SPN590_A.

00 - Inactive
01 - Active

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
594

[ 65252 ]

5pNn595 - Cruise Control Active - Cruise control is switched on. It is not ensured that the engine is controlled by cruise
control, asin the case of alarge driver's demand the engine is controlled by the driver while cruise control is active (maximum selection

of cruise control and driver's demand). The cruise control is set to O if aswitch off condition occurs.

00 - Cruise control switched off

01 - Cruise control switched on
Bit Length:

Type:
Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
595

[ 65265 ]

spn596 - Cruise Control Enable Switch - switch signal which indicates that it is possible to manage the cruise control

function.

00 - Cruise control disabled
01 - Cruise control enabled

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
596

[ 65265 ]

spn597 - Brake Switch - switch signal which indicates that the driver operated brake foot pedal is being pressed. This brake
foot pedal is controlling the vehicles service brake (total vehicle braking application, not park brakes). It is necessary for safe drivetrain
behavior that the switch activates before the physical braking components are activated (i.e. Disengage the cruise control function prior

to the activation of friction brakes).

00 - Brake pedal released
01 - Brake pedal depressed
10 - Error

11 - Not Available

Bit Length:
Type:
Suspect Parameter Number:

2 hits
Measured
597



Parameter Group Number:
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[ 65265]

spn598 - Clutch Switch - switch signal which indicates that the clutch pedal is being pressed. It is necessary for a safe
drivetrain behavior that the clutch switch is set before the clutch is opened (cruise control function).

00 - Clutch pedal released
01 - Clutch pedal depressed

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 598
Parameter Group Number: [ 65265]

spn599 - Cruise Control Set Switch - Switch signal of the cruise control activator which indicates that the activator isin

the position 'set.’

00 - Cruise control activator not in the position 'set’
01 - Cruise control activator in position 'set'

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 599
Parameter Group Number: [ 65265]

spn600 - Cruise Control Coast (Decelerate) Switch - switch signal of the cruise control activator which indicates

that the activator isin the position 'coast (decelerate).’

00 - Cruise control activator not in the position 'coast'
01 - Cruise control activator in position 'coast'

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 600

Parameter Group Number: [ 65265]

spn601 - Cruise Control Resume Switch - switch signal of the cruise control activator which indicates that the activator

isin the position 'resume.’
00 - Cruise control activator not in the position 'resume’
01 - Cruise control activator in position 'resume’

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 601
Parameter Group Number: [ 65265]

spn602 - Cruise Control Accelerate Switch - switch signal of the cruise control activator which indicates that the

activator isin the position 'accelerate.’

00 - Cruise control activator not in the position 'accelerate’
01 - Cruise control activator in position 'accel erate’

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 602

Parameter Group Number:

[ 65265]
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spn604 - Transmission Neutral Switch - 1dentifies the status of the switch that indicates neutral.

00 - Off

01-0On
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 604
Parameter Group Number: [ 65219]

spn605 - Refrigerant High Pressure Switch - switch signal which indicates the position of the high pressure switch in
the coolant circuit of an air conditioning system. When the switch is enabled, the pressure inside the circuit is too high and the

compressor clutch may be disengaged.
00 - Pressure normal
01 - Pressure too high, compressor clutch may be disengaged

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 605
Parameter Group Number: [ 65252]

$pn606 - Momentary Engine Over speed Enable - Command signal used to indicate that the engine speed may be
boosted up to the maximum engine overspeed value to accommodate transmission downshifts. The maximum time for overspeed is
limited by the time defined in the engine configuration message (see PGN 65,251). The transmission module must command a 'override

disabled' state at |east once before the engine will accept a subsequent request for overspeed.

00 Momentary engine overspeed is disabled
01 Momentary engine overspeed is enabled

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 606
Parameter Group Number: [ 61442]

spn607 - Progressive Shift Disable - Command signal used to indicate that progressive shifting by the engine should be

disallowed.

00 Progressive shift is not disabled

01 Progressive shift is disabled

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 607
Parameter Group Number: [ 61442]

spn619 - Parking Brake Actuator - Signal which indicates the current state of the actuator(s) that control the parking brake

(see also SPN 70).

00 - Parking brake actuator inactive
01 - Parking brake actuator active

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 619
Parameter Group Number: [ 65274 ]
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spn681 - Gear Shift Inhibit Request - Command signal to inhibit gear shifts.

00 Gear shifts are allowed (disable function)
01 Gear shifts are inhibited (enable function)
11 Take no action (leave function asis)

Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 681

Parameter Group Number: [256]

spn682 - Torque Converter Lockup Disable Request - Command signal to prevent torque converter lockup, which

may cause problemsin certain circumstances for ASR.

00 Allow torque convertor lockup
01 Disable torque convertor lockup

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 682
Parameter Group Number: [256]

$pn683 - Disengage Driveline Request - Command signal used to simply disengage the driveline, e.g., to prevent engine

drag torque from causing high wheel slip on slippery surfaces.

00 Allow driveline engagement
01 Disengage driveline

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 683
Parameter Group Number: [256]

spn684 - Requested Percent Clutch Slip - Parameter which represents the percent clutch slip requested by a device.
Data Length: 1 byte

Resolution: 0.4 %/bit , 0 offset
Data Range: 0to 100 %

Type: Status

Suspect Parameter Number: 684

Parameter Group Number: [256]

spn685 - Disengage Differential Lock Request - Front Axle 1 - Command signal used to disengage the various
differential locks, e.g., to alow an undistributed individual wheel control by ABS. The differential locks are located as defined in

Figure SPN564_A.

00 Engage differential lock
01 Disengage differential lock

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 685

Parameter Group Number: [256]
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spn686 - Disengage Differential Lock Request - Front Axle 2 - Command signal used to disengage the various
differential locks, e.g., to allow an undistributed individual wheel control by ABS. The differential locks are located as defined in

Figure SPN564_A.

00 Engage differential lock
01 Disengage differential lock
11 Take no action

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
686

[256]

spn687 - Disengage Differential Lock Request - Rear Axle 1 - Command signal used to disengage the various
differential locks, e.g., to alow an undistributed individual wheel control by ABS. The differential locks are located as defined in

Figure SPN564_A.

00 Engage differential lock
01 Disengage differential lock
11 Take no action

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
687

[256]

spn688 - Disengage Differential Lock Request - Rear Axle 2 - Command signal used to disengage the various
differential locks, e.g., to allow an undistributed individual wheel control by ABS. The differential locks are located as defined in

Figure SPN564_A.

00 Engage differential lock
01 Disengage differential lock
11 Take no action

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
688

[256]

spn689 - Disengage Differential Lock Request - Central - Command signal used to disengage the various
differential locks, e.g., to allow an undistributed individual wheel control by ABS. The differential 1ocks are located as defined in

Figure SPN564_A.

00 Engage differential lock
01 Disengage differential lock
11 Take no action

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
689

[256]

spn690 - Disengage Differential Lock Request - Central Front - Command signal used to disengage the various
differential locks, e.g., to allow an undistributed individual wheel control by ABS. The differential locks are located as defined in

Figure SPN564_A.
00 Engage differential lock
01 Disengage differential lock
11 Take no action
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Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 690

Parameter Group Number: [256]

spn691 - Disengage Differential Lock Request - Central Rear - Command signal used to disengage the various
differential locks, e.g., to alow an undistributed individual wheel control by ABS. The differential locks are located as defined in
Figure SPN564_A.

00 Engage differential lock

01 Disengage differential lock
11 Take no action

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 691

Parameter Group Number: [256]

spn692 - ABS Offroad Switch Request - Command signal used by the driver via a dashboard switch to choose the ABS

offroad function.

00 Switch off ABS offroad function
01 Switch on ABS offroad function

11 Take no action
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 692
Parameter Group Number: [1

spn693 - ASR Offroad Switch Request - Command signal used by the driver via a dashboard switch to choose the ASR

offroad function.

00 Switch off ASR offroad function
01 Switch on ASR offroad function

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 693
Parameter Group Number: []

spn694 - ASR " Hill Holder" Switch Request - Command signal used by the driver viaa dashboard switch to choose a

special ASR function.

00 Switch off ASR special function
01 Switch on ASR special function

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 694
Parameter Group Number: [1

spn695 - Override Control Mode - The override control mode defines which sort of command is used:
00 Override disabled - Disable any existing control commanded by the source of this command.
01 Speed control - Govern speed to the included 'desired speed' value.
10 Torque control - Control torque to the included 'desired torque' value.
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11 Speed/torque limit control - Limit speed and/or torque based on the included limit values. The speed limit governor is a droop
governor where the speed limit value defines the speed at the maximum torque available during this operation.

If a device wants to know whether it has access to the engine, there are several possibilities:

a. Comparing its command with the actual engine broadcasts.

b. Looking at command modes from other devices.

c. Looking to the engine and retarder torque mode.

Remarks:

a. The realization of atorque limit (minimum selection) is possible by setting the speed limit to a high value (OXFAFF).

b. The realization of a speed limit (minimum selection) is possible by setting the torque limit to a high value (OxFA).

c. Limiting the retarder torque means to limit the magnitude of the torque request. Asthe brake torque is represented by negative
torque values, the limitation must be done by a maximum selection of the requested torque and the retarder internal torque signals.
d. For torque increasing functions, time limits for the torque or speed value (command) and the direct modes are desirable.

e. The selection of which device has control of the engine's speed or torque depends on the override mode priority (see SPN 897)
with the highest priority device gaining control. In the case of two devices with identical priority, the engine responds to
speed/torque control commands over speed/torque limit commands and will act on the speed or torque commands on afirst come,
first served basis. The torque limit will be a'lowest wins' selection (e.g., if one device commands 60% limit and another 80%
limit, then the engine will limit torque to 60%). Figure SPN695_A provides a flowchart of the torque/speed control priority
selection logic.

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 695

Parameter Group Number: [0]
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1. Torque/speed override modes that have timed out are discarded before the priority selection process is executed.

2. Messages are stored in the order received on the data link with the messages received

first, referred to as the oldest, stored at the top of the priority selection queue.
3. The focus in this diagram is on the message priority selection. Other message

disposition issues are ignored in this context.

Discard loser of arbitration.
Return to start.

FIGURE SPN695_A -- TORQUE/SPEED CONTROL PRIORITY SELECTION LOGIC

$pN696 - Requested Speed Control Conditions - This mode tells the engine control system the governor characteristics

that are desired during speed control. The four characteristics defined are:
00 Transient Optimized for driveline disengaged and non-lockup conditions
01 Stability Optimized for driveline disengaged and non-lockup conditions

10 Stability Optimized for driveline engaged and/or in lockup condition 1 (e.g., vehicle driveling)
11 Stability Optimized for driveline engaged and/or in lockup condition 2 (e.g., PTO driveline)
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00b - This speed governor gain selection is adjusted to provide rapid transition between speed setpoints. RPM overshoot and
undershoot may be greater than what is seen when the 'speed control characteristic' is set to be stability optimized.

01b - This control condition has been optimized to minimize rpm overshoot and undershoot given an expected plant consisting of
the engine and its accessory loads. This gain adjustment is not intended to compensate for driveline characteristics. This
characteristic is most appropriate when no driveline is connected.

10b - This control condition has been optimized to minimize rpm overshoot and undershoot given a more complex plant. For
instance, the more complex plant would contain the engine, its accessory loads and the driveline characteristics. As an example,
the driveline characteristics might include the effective spring mass relationship of pumps, tires, clutches, axles, driveshafts, and
multiple gear ratios. This characteristic is most appropriate when a driveline is engaged.

11b - This speed control characteristic is available for applications requiring compensation for more than one driveline
characteristic. It has been optimized to minimize rpm overshoot and undershoot given a more complex plant of the second variety.
This more complex plant would again contain the engine, its accessory loads and a second driveline characteristic unique from the
one described in speed control characteristic 10b.

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 696
Parameter Group Number: [0]

spn701 - Auxiliary |/O #01 - Identifies the current status of auxiliary input/output functions that are configured uniquely per
application.

00 - Auxiliary channd off
01 - Auxiliary channel on

Bit Length: 2 bits

Type: Dependent upon Application
Suspect Parameter Number: 701

Parameter Group Number: [ 65241 ]

spn702 - Auxiliary |/O #02 - Identifies the current status of auxiliary input/output functions that are configured uniquely per
application.

00 - Auxiliary channel off
01 - Auxiliary channel on

Bit Length: 2 bits

Type: Dependent upon Application
Suspect Parameter Number: 702

Parameter Group Number: [ 65241]

spn703 - Auxiliary |/O #03 - Identifies the current status of auxiliary input/output functions that are configured uniquely per
application.

00 - Auxiliary channel off
01 - Auxiliary channel on

Bit Length: 2 hits

Type: Dependent upon Application
Suspect Parameter Number: 703

Parameter Group Number: [ 65241]

spn704 - Auxiliary |/O #04 - Identifies the current status of auxiliary input/output functions that are configured uniquely per
application.

00 - Auxiliary channel off
01 - Auxiliary channel on

Bit Length: 2 bits

Type:

Dependent upon Application

Suspect Parameter Number: 704



Parameter Group Number:

spn705 - Auxiliary 1/0 #05 -

application.
00 - Auxiliary channel off
01 - Auxiliary channel on

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn706 - Auxiliary 1/0 #06 -

application.
00 - Auxiliary channel off
01 - Auxiliary channel on

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn707 - Auxiliary I/0 #07 -

application.
00 - Auxiliary channel off
01 - Auxiliary channel on

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn708 - Auxiliary 1/0O #08 -

application.
00 - Auxiliary channel off
01 - Auxiliary channel on

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn709 - Auxiliary I/0 #09 -

application.
00 - Auxiliary channel off
01 - Auxiliary channel on

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:
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[ 65241]

Identifies the current status of auxiliary input/output functions that are configured uniquely per

2 hits

Dependent upon Application
705

[ 65241]

Identifies the current status of auxiliary input/output functions that are configured uniquely per

2 hits

Dependent upon Application
706

[ 65241]

Identifies the current status of auxiliary input/output functions that are configured uniquely per

2 hits

Dependent upon Application
707

[ 65241]

Identifies the current status of auxiliary input/output functions that are configured uniquely per

2 bits

Dependent upon Application
708

[ 65241 ]

Identifies the current status of auxiliary input/output functions that are configured uniquely per

2 bits

Dependent upon Application
709

[ 65241]
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spn710 - Auxiliary 1/0O #10 - Identifies the current status of auxiliary input/output functions that are configured uniquely per

application.
00 - Auxiliary channel off
01 - Auxiliary channel on

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits

Dependent upon Application
710

[ 65241 ]

spn711 - Auxiliary |/O #11 - identifies the current status of auxiliary input/output functions that are configured uniquely per

application.
00 - Auxiliary channd off
01 - Auxiliary channel on

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits

Dependent upon Application
711

[ 65241]

spn712 - Auxiliary | /O #12 - identifies the current status of auxiliary input/output functions that are configured uniquely per

application.
00 - Auxiliary channd off
01 - Auxiliary channel on

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits

Dependent upon Application
712

[ 65241]

spn713 - Auxiliary [/O #13 - Identifies the current status of auxiliary input/output functions that are configured uniquely per

application.
00 - Auxiliary channd off
01 - Auxiliary channel on

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits

Dependent upon Application
713

[ 65241]

spn714 - Auxiliary [/O #14 - Identifies the current status of auxiliary input/output functions that are configured uniquely per

application.
00 - Auxiliary channel off
01 - Auxiliary channel on

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits

Dependent upon Application
714

[ 65241]

spn715 - Auxiliary [/O #15 - Identifies the current status of auxiliary input/output functions that are configured uniquely per

application.
00 - Auxiliary channel off



01 - Auxiliary channel on
Bit Length:

Type:
Suspect Parameter Number:
Parameter Group Number:
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2 bits

Dependent upon Application
715

[ 65241]

spn716 - Auxiliary |/O #16 - Identifies the current status of auxiliary input/output functions that are configured uniquely per

application.
00 - Auxiliary channd off
01 - Auxiliary channel on

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits

Dependent upon Application
716

[ 65241]

spn740 - Lockup Clutch Actuator - 1dentifiesthe status of the actuator that controls the lockup clutch.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
740

[ 65223]

spN748 - Transmission Output Retarder - identifies the status of the transmission output retarder.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
748

[ 65218]

SpN767 - Transmission Reverse Direction Switch - Identifies the status of the switch that indicates reverse direction.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
767

[ 65219]

Spn768 - Range High Actuator - Identifies the status of the range high actuator in the auxiliary unit.

00 -Off
01-On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
768

[ 65223 ]

Spn769 - Range Low Actuator - Identifies the status of the range low actuator in the auxiliary unit.



00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:
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2 bits
Status
769

[ 65223 ]

spn770 - Splitter Direct Actuator - Identifies the status of the splitter direct actuator in the auxiliary unit.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
770

[ 65223]

spn771 - Splitter Indirect Actuator - Identifies the status of the splitter indirect actuator in the auxiliary unit.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
771

[ 65223]

spn772 - Shift Finger Rail Actuator 1 - Identifies the status of the actuator that moves the shift finger identified asrail

actuator #1.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
772

[ 65223 ]

spn773 - Shift Finger Gear Actuator 1 - Identifies the status of the actuator that moves the shift finger identified as gear

actuator #1.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
773

[ 65223]

spn778 - Transmission High Range Sense Switch - identifies the status of the switch that represents high range.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
778

[ 65219]
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spn779 - Transmission Low Range Sense Switch - Identifies the status of the switch that represents low range.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
779

[ 65219]

spn780 - Shift Finger Neutral Indicator - indicates the status of the shift finger in the neutral position.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
780

[ 65223 ]

spn781 - Shift Finger Engagement I ndicator - 1dentifies the status of the shift finger in the engagement position.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
781

[ 65223 ]

spn782 - Shift Finger Center Rail Indicator - identifies the status of the shift finger in the center rail position.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
782

[ 65223]

spn783 - Shift Finger Rail Actuator 2 - Identifies the status of the actuator that moves the shift finger identified as rail

actuator #2.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
783

[ 65223 ]

spn784 - Shift Finger Gear Actuator 2 - Identifies the status of the actuator that moves the shift finger identified as gear

actuator #2.

00 - Off
01-0On

Bit Length:
Type:
Suspect Parameter Number:

2 bits
Status
784



Parameter Group Number:
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[ 65223]

Spn786 - Defuel Actuator - Identifies the status of the actuator that controls the engine defuel mechanism.

00 - Off

01-0On
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 786
Parameter Group Number: [ 65223]

spn787 - Inertia Brake Actuator - Identifies the status of the actuator that controls the inertia brake.

00 - Off

01-0n
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 787
Parameter Group Number: [ 65223]

spn788 - Clutch Actuator - Identifies the status of the actuator that controls the clutch.

00 - Off

01-0n
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 788
Parameter Group Number: [ 65223]

spn875 - Refrigerant Low Pressure Switch - switch signal which indicates the position of the low pressure switch in the
coolant circuit of an air conditioning system. When the switch is enabled, the pressure inside the circuit is too low and the compressor

clutch may be disengaged.
00 - Pressure normal
01 - Pressure too low, compressor clutch may be disengaged

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 875
Parameter Group Number: [ 65252]

spn897 - Override Control Mode Priority - Thisfield is used asan input to the engine or retarder to determine the
priority of the Override Control Mode received in the Torque/Speed Control message (see PGN 0). The default is 11 (Low priority). It
is not required to use the same priority during the entire override function. For example, the transmission can use priority 01 (High
priority) during a shift, but can set the priority to 11 (Low priority) at the end of the shift to allow traction control to also interact with

the torque limit of the engine.
The four priority levels defined are:
00 Highest priority
01 High priority
10 Medium priority
11 Low priority
00b - Highest Priority = Used for situations that require immediate action by the receiving device in order to provide safe vehicle
operation (i.e., braking systems). Thislevel of priority should only be used in safety critical conditions.
01b - High Priority = Used for control situations that require prompt action in order to provide safe vehicle operation. An example
iswhen the transmission is performing a shift and requires control of the enginein order to control driveline reengagement.
10b - Medium Priority = Used for powertrain control operations which are related to assuring that the vehicleisin astable
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operating condition. An example is when the traction control system is commanding the engine in order to achieve traction
stability.

11b - Low Priority = Used to indicate that the associated command desires powertrain control but is needed for function which
improves the driver comfort which may be overridden by other devices. An example s cruise control or the non-critical part of a
transmission shift to a new gear.

Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 897
Parameter Group Number: [0]

spn898 - Requested Speed/Speed Limit - Parameter provided to the engine from external sourcesin the torque/speed
control message. This s the engine speed which the engine is expected to operate at if the speed control mode is active or the engine
speed which the engine is not expected to exceed if the speed limit mode is active.

Data Length: 2 bytes

Resolution: 0.125 rpm/bit , O offset
Data Range: 0to 8,031.875 rpm
Type: Status

Suspect Parameter Number: 898

Parameter Group Number: [0]

spn899 - Engine Torque Mode - State signal which indicates which engine torque mode is currently generating, limiting, or
controlling the torque. Note that the modes are not in prioritized order. Not all modes may be relevant for a given device. Some devices
may not implement all functions. For typical priorities refer to Figures SPN512_A and SPN512_B for engine control and Tables

SPN518 A to SPN518 B for retarder control. The data type of this parameter is measured.

Mode 0000b means 'No request’: engine torque may range from 0 to full load only due to low idle governor output; retarder torque
=0 (no braking).

Modes 0001b to 1110b indicate that there is either atorque request or the identified function is currently controlling the
engine/retarder: engine/retarder torque may range from O (no fueling/no braking) to the upper limit.

Bit Length: 4 hits
Type: Measured
Suspect Parameter Number: 899
Parameter Group Number: [ 61444]
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Bit States Engine/Retarder Torque Mode
0000 Low idle governor/no request (default mode)
0001 Accelerator pedal/operator selection
0010 Cruise control
0011 PTO governor
0100 Road speed governor
0101 ASR control
0110 Transmission control
0111 ABS control
1000 Torque limiting
1001 High speed governor
1010 Braking system
1011 Remote accelerator
1100 not defined
1101 not defined
1110 Other
1111 Not available

State Descriptions:

0000b Low Idle Governor/No request (Default mode) ~ —This mode is active if the accelerator pedal (not necessarily the torque
output of the driver input, see Figure SPN512_A and Figure SPN512_B) is zero. This is the default mode. At low speed,
the low idle governor may be active while at higher speed, it is zero.

0001b Accelerator Pedal —This mode is active if the accelerator pedal position is active (being followed). This mode is active
for the retarder if it is turned on by the operator. Note that it may be disabled by the accelerator pedal or clutch switches
(operator selection).

0010b Cruise Control —This mode is active if cruise control is active and greater than the accelerator pedal request.
0011b PTO Governor —This mode is active if the PTO governor is active.

0100b Road Speed Governing —Indicates that road speed governing is active and limiting torque.

0101b ASR Control —Indicates that the ASR command is active (Speed, Torque, or Speed/Torque Limit Control).

0110b Transmission Control —Indicates that the transmission command is active (Speed, Torque, or Speed/Torque Limit
Control).

0111b ABS Control —Indicates that the ABS is controlling torque.

1000b Torque Limiting —This mode is active if the demanded or commanded engine torque is limited by internal logic due to
full load, smoke and/or emissions control, engine protection and/or other factors. A reduced torque limit may be
necessary for engine protection if the engine temperature is too high or a sensor fails (speed, timing, or boost pressure),
as examples.

1001b High Speed Governor —This mode is active if the engine is controlled by the high speed governor due to normal
operation.

1010b Brake System (Electronic) —This indicates that the brake pedal is controlling the torque. Note that this may include
enabling of the retarder when the brake pedal is depressed (touched).

Note that if there is a request to the retarder but operating conditions do not allow braking, this situation will be reflected
by the Percent Retarder Torque = 0 when broadcast.

1011b Remote Accelerator —This mode is active if the remote accelerator is controlling engine speed.

1100b Other —Torque control by a type of device which is different than those defined in states 0000b to 1011b.
TABLE SPN899_A -- ENGINE/RETARDER TORQUE MODES

spn900 - Retarder Torque Mode - State signal which indicates which retarder torque mode is currently generating, limiting,
or controlling the torque. Note that the modes are not in prioritized order. Not all modes may be relevant for a given device. Some
devices may not implement all functions. For typical priorities refer to Figures SPN512_A and SPN512_B for engine control and

Tables SPN518 A to SPN518 B for retarder control. The data type of this parameter is measured.
Mode 0000b means 'No request”: engine torque may range from 0 to full load only due to low idle governor output; retarder torque
=0 (no braking).
Modes 0001b to 1110b indicate that there is either atorque request or the identified function is currently controlling the
engine/retarder: engine/retarder torque may range from O (no fueling/no braking) to the upper limit.
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Bit Length: 4 bits
Type: Measured
Suspect Parameter Number: 900
Parameter Group Number: [61440]

spn901 - Retarder Type - A vehicle retarder is a supplementary device to the wheel brakes for the driver to better control the
vehicle. The wheel brakes used in the vehicle are not designed for continuous retarding operation. In a prolonged period of braking, the
brakes can be thermally over-stressed, causing the braking effect to be reduced or even lead to complete braking system failure. The
vehicle retarder is designed for continuous operation for braking during downhill operation and is also used for braking the vehicle to

comply with speed limits and traffic conditions.

This parameter provides some indication of the retarder dynamics. It is used in the retarder configuration message (See PGN
65249). The data type of this parameter is measured.

Bit Length: 4 bits
Type: Measured
Suspect Parameter Number: 901

Parameter Group Number: [ 65249]
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Bit States Retarder Type
0000 Electric/Magnetic
0001 Hydraulic
0010 Cooled Friction
0011 Compression Release (Engine retarder)
0100 Exhaust
0101-1101 Not defined
1110 Other
1111 Not available

Electric/Magnetic Retarder-The electric/magnetic retarder functions by creating eddy currents generated in a
conductive armature when placed in a variable magnetic field. Currently, electric retarders have a stator on
which field coils are mounted. The rotors, mounted on both sides of the drive shaft, are ribbed for heat
dissipation. In order to brake the vehicle, voltage is applied to the field coils which generate a magnetic field
inducing eddy currents in the rotors as they pass through the field. Magnetic retarders use a permanent
magnet to generate the eddy currents. Braking-torque is dependent on stator excitation and on the air gap
between the rotor and the stator.

Hydraulic Retarder-The hydraulic retarder is a hydrodynamic coupling device. Two impellers which face each
other, a rotor and a stator, are filled with oil. When the rotor, which is connected to the vehicle drive shaft
rotates, it drives the oil in the direction of rotation. The mechanical energy produced by the rotor is
converted into kinetic energy in the operating fluid. Hydrodynamic coupling between the rotor and stator
converts the kinetic energy into heat and the rotor is retarded. This retardation effect is transmitted to the
drive shaft and the vehicle is retarded.

Cooled Friction Brake-The cooled friction brake uses air or hydraulic fluid to dissipate heat from the friction
surface of the service brake. By controlling the friction surface temperature, retarding torque is improved,
along with a reduced rate of wear.

Compression Release Engine RetarderThe compression release engine retarder converts a power-producing
diesel engine into a power-absorbing retarding mechanism by opening the exhaust valve near the top dead
center in the engine compression cycle. No positive power will be produced, since the compressed air mass
is released. The vehicle is retarded as it must provide energy to compress the cylinder air charge and
subsequently to return the piston to the bottom position.

Exhaust Brake—The exhaust brake restricts the escape of the exhaust gas from the exhaust manifold. Each
succeeding exhaust stroke builds up a back pressure in the manifold which exerts a retarding effect to the

pistons during the exhaust stroke. The engine turns against this back pressure creating a braking effect to
the vehicle.

Auxiliary Retarder—Fans, air conditioners, or any power-absorbing device in the vehicle can also function as
retarders as they impose parasitic loading on the engine or vehicle.

TABLE SPN901_A -- RETARDER TYPES

spn902 - Retarder Location - This parameter defines whether the 'torque/speed curve' defined by the retarder configuration

message (PGN 65249) is dependent on engine rpm, output shaft rpm, or other parameter. The data type of this parameter is measured.

This parameter defines whether the 'torque/speed curve' defined by the retarder configuration message (PGN 65249) is dependent
on engine rpm, output shaft rpm, or other parameter. The data type of this parameter is measured.

Bit Length: 4 bits
Type: Measured
Suspect Parameter Number: 902

Parameter Group Number: [ 65249]
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Bit States Retarder Location
0000 (Primary) Engine Compression Release Brake (Engine rpm)
0001 (Primary) Engine Exhaust Brake (Exhaust pressure)
0010 (Primary) Transmission Input (Engine rpm)
0011 (Secondary) Transmission Output (Output Shaft rpm)
0100 (Secondary) Driveline (Output Shaft rpm)
0101 Trailer (Vehicle speed)
0110-1101 Not defined
1110 Other
1111 Not available

TABLE SPN902_A -- RETARDER LOCATION

spn903 - Transmission Forward Direction Switch - Identifies the status of the switch that indicates forward direction.

00 - Off
01-0On

Bit Length:
Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
903

[ 65219]

spN904 - Front Axle Speed - The average speed of the two front wheels.

Data Length:
Resolution:

Data Range:
Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes
1/256 k

m/h per bit , O offset

0to 250.996 km/h
Measured

904
[65215]

spn905 - Relative Speed; Front Axle, Left Wheel - The speed of the front axle, left wheel relative to the front axle

speed, SPN 904.
Data Length:
Resolution:

Data Range:
Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1/16 km/h per hit , -7.8125 km/h offset
-7.8125t0 7.8125 km/h
Measured

905
[65215]

spn906 - Relative Speed; Front Axle, Right Wheel - The speed of the front axle, right whee! relative to the front axle

speed, SPN 904.
Data Length:
Resolution:

Data Range:
Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1/16 km/h per bit , -7.8125 km/h offset
-7.8125t0 7.8125 km/h
Measured

906
[65215]

spn907 - Relative Speed; Rear Axle #1, Left Wheel - The speed of the rear axle #1, left wheel relative to the front



axle speed, SPN 904.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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1 byte

1/16 km/h per hit , -7.8125 km/h offset
-7.8125to 7.8125 km/h

Measured

907

[65215]

spn908 - Relative Speed; Rear Axle #1, Right Wheel - The speed of the rear axle #1, right wheel relative to the front

axle speed, SPN 904.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1/16 km/h per hit , -7.8125 km/h offset
-7.8125 to 7.8125 km/h

Measured

908

[65215]

spn909 - Relative Speed; Rear Axle #2, Left Wheel - The speed of the rear axle #2, left wheel relative to the front

axle speed, SPN 904.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

1/16 km/h per bit , -7.8125 km/h offset
-7.8125to 7.8125 km/h

Measured

909

[65215]

spn910 - Relative Speed; Rear Axle #2, Right Wheel - The speed of the rear axle #2, right wheel relative to the front

axle speed, SPN 904.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1/16 km/h per bit , -7.8125 km/h offset
-7.8125to 7.8125 km/h

Measured

910

[65215]

spn911 - Service Component | dentification - Identification of component needing service. See Table SPN911_A.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

11D/hit, O offset
0to 250 1D
Measured

911

[65216]
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Identification Component
0 Service check for entire vehicle
1 Brake lining; left front axle
2 Brake lining; right front axle
3 Brake lining; left rear axle
4 Brake lining; right rear axle
5 Clutch lining
6-10 Not defined
1 Brake lining; left rear axle #2
12 Brake lining; right rear axle #2
13 Brake lining; left rear axle #3
14 Brake lining; right rear axle #3
15 Brake lining: general
16 Regulated general check for entire vehicle
17 Brake system special check
18 In-between check
19 Check trip recorder
20 Check exhaust gas
21 Check vehicle speed limiter
22-29 Not defined
30 Engine coolant change
31 Engine coolant filter change
32 Engine oil —engine #1
33 Engine oil —engine #2
34 Not defined
35 Steering oil
36 Not defined
37 Transmission oil —transmission #1
38 Transmission oil —transmission #2
39 Not defined
40 Intermediate transmission oil
41 Not defined
42 Front axle oil
43 Rear axle oil
44-47 Not defined
48 Tires
49 Engine air filter
50 Engine oil filter
51-60 Not defined
61 Tachograph
62 Driver card #1
63 Driver card #2
64-239 Not defined
240-249 Manufacturer specific
250-251 Reserved
252 Reset all components
253 No action to be taken
254 Error
255 Component identification not available

TABLE SPN911_A -- SERVICE COMPONENT IDENTIFICATION

spn912 - Service Component | dentification - Identification of component needing service. See Table SPN911_A.
Data Length: 1byte

Resolution: 11D/bit, O offset
Data Range: 0to 250 ID
Type: Measured
Suspect Parameter Number: 912

Parameter Group Number: [65216]

spN913 - Service Component | dentification - Identification of component needing service. See Table SPN911_A.
Data Length: 1 byte



Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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11D/bit , O offset
0to 250D
Measured

913

[65216]

$pNn914 - Service Distance - The distance which can be traveled by the vehicle before the next service inspection is required.
A negative distance is transmitted if the service inspection has been passed. The component that requires service isidentified by the
service component identification (see SPN 911-913, 1379, and 1584).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

5 kmv/bit , -160,635 km offset
-160,635 to 160,640 km
Measured

914

[65216]

spn915 - Service Delay/Calendar Time Based - Thetimein weeks until the next vehicle service inspection is required.
A negative value is transmitted if the service inspection has been passed. The component that requires service isidentified by the
service component identification (see SPN 911-913, 1379, and 1584).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 week/hit , -125 weeks offset
-125 to 125 weeks

Measured

915

[65216]

spn916 - Service Delay/Operational Time Based - Thetimein vehicle operational time until the next vehicle service
inspection is required. A negative value is transmitted if the service inspection has been passed. The component that requires service is
identified by the service component identification (see SPN 911-913, 1379, and 1584).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1 hr/bit , -32,127 hr offset
-32,127 t0 32,128 hr
Measured

916

[65216]

spn917 - High Resolution Total Vehicle Distance - Accumulated distance traveled by the vehicle during its
operation. NOTE - See SPN 245 for alternate resolution.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

5 m/bit , 0 offset
0to 21,055,406 km
Measured

917

[65217]
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spn918 - High Resolution Trip Distance - Distance traveled during all or part of ajourney. NOTE - See SPN 244 for
alternate resolution.

Data Length: 4 bytes

Resolution: 5 m/bit, 0 offset
Data Range: 0to 21,055,406 km
Type: Measured

Suspect Parameter Number: 918

Parameter Group Number: [65217]

spn 927 - Location - Toidentify to which of several similar devices (such astires or fuel tanks) the information applies.
The low order 4 hits represent a position number, counting |eft to right when facing in the direction of normal vehicle travel
(forward).
The high order 4 bits represent a position number, counting front to back on the vehicle.
The value OXFF indicates not available.
It is recommended that output devices add 1 to the position number (range 1 to 15, not 0 to 14) for use by drivers and service
technicians.
Examples: Tire pressure for location 0x00 would be left front tire.
Tire pressure for location 0x23 would be right outside rear rear on a 3-axle tractor with dual axle per side (3rd axle, 4th tire).

Bit Length: 8 hits

Type: Measured
Suspect Parameter Number: 927
Parameter Group Number: [ 61446 ]

spn928 - Axle Location - Toidentify to which of several similar devices (such astires or fuel tanks) the information applies.
The low order 4 bits represent a position number, counting left to right when facing in the direction of normal vehicle travel
(forward).
The high order 4 bits represent a position number, counting front to back on the vehicle.
The value OxFF indicates not available.
It is recommended that output devices add 1 to the position number (range 1 to 15, not 0 to 14) for use by drivers and service
technicians.
Examples: Tire pressure for location 0x00 would be |eft front tire.
Tire pressure for location 0x23 would be right outside rear rear on a 3-axle tractor with dual axle per side (3rd axle, 4th tire).

Bit Length: 8 bits

Type: Measured
Suspect Parameter Number: 928
Parameter Group Number: [ 65258]

$pN929 - Tire Location - Toidentify to which of several similar devices (such astires or fuel tanks) the information applies.
The low order 4 hits represent a position number, counting left to right when facing in the direction of normal vehicle travel
(forward).
The high order 4 bits represent a position number, counting front to back on the vehicle.
The value OXFF indicates not available.
It is recommended that output devices add 1 to the position number (range 1 to 15, not 0 to 14) for use by drivers and service
technicians.
Examples: Tire pressure for location 0x00 would be |eft front tire.
Tire pressure for location 0x23 would be right outside rear rear on a 3-axle tractor with dual axle per side (3rd axle, 4th tire).

Bit Length: 8 hits

Type: Measured
Suspect Parameter Number: 929
Parameter Group Number: [ 65268 ]

spn930 - Drive Axle Location - To identify to which of several similar devices (such astires or fuel tanks) the information
applies.
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The low order 4 hits represent a position number, counting |eft to right when facing in the direction of normal vehicle travel

(forward).

The high order 4 bits represent a position number, counting front to back on the vehicle.
The value OXFF indicates not available.
It is recommended that output devices add 1 to the position number (range 1 to 15, not 0 to 14) for use by drivers and service

technicians.

Examples: Tire pressure for location 0x00 would be |eft front tire.
Tire pressure for location 0x23 would be right outside rear rear on a 3-axle tractor with dual axle per side (3rd axle, 4th tire).

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

8 hits
Measured
930

[ 65273]

$pn957 - Number of Forward Gear Ratios - Number of forward gear ratios in the transmission, provided as part of the

configuration.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

1 gear value/bit , O offset
0to 250

0to 125 gear ratios
Measured

957

[65250]

$pn958 - Number of Reverse Gear Ratios - Number of reverse gear ratios in the transmission, provided as part of the

transmission configuration.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 gear value/bit , O offset
0to 250

0to 125 gear ratios
Measured

958

[65250]

SPN959 - Seconds - Part of a parameter used to represent time.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.25 g/hit , O of fset
0to625s

010 59.75 sec
Measured

959

[65254]

SpN960 - Minutes - Part of aparameter used to represent time.

Data Length:
Resolution:

Data Range:
Operating Range:

1 byte

1 min/bit, O offset
0to 250 mins
0to59 min
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Type: Measured
Suspect Parameter Number: 960
Parameter Group Number: [65254]

SPN961 - Hours - Part of a parameter used to represent time.

Data Length: 1byte
Resolution: 1 hr/bit, O offset
Data Range: 0to 250 hr
Operating Range: 0to23hr

Type: Measured
Suspect Parameter Number: 961

Parameter Group Number: [65254]

SPN962 - Day - Part of aparameter used to represent a calendar date. NOTE - A value of O for the dateisnull. The values 1, 2, 3,
and 4 are used to identify thefirst day of the month; 5, 6, 7, and 8 identify the second day of the month; etc.
Data Length: 1 byte

Resolution: 0.25 days/bit , 0 offset
Data Range: 0to 62.5 days
Operating Range: 0.25t0 31.75 day
Type: Measured

Suspect Parameter Number: 962

Parameter Group Number: [65254]

$pN963 - Month - Part of a parameter used to represent a calendar date. NOTE - A value of O for the month isnull. The value 1
identifies January; 2 identifies February; etc.

Data Length: 1 byte

Resolution: 1 month/bit , O offset
Data Range: 0 to 250 months
Operating Range: 1to 12 month

Type: Measured

Suspect Parameter Number: 963

Parameter Group Number: [65254]

SpPN964 - Year - Part of aparameter used to represent a calendar date. NOTE - A value of 0 for the year identifies the year 1985; a
value of 1 identifies 1986; etc.

Data Length: 1 byte

Resolution: 1 year/bit , 1985 years offset
Data Range: 1985 to 2235 years

Type: Measured

Suspect Parameter Number: 964

Parameter Group Number: [65254]

$pN965 - Number of Software | dentification Fields - Number of software identification designators represented in
the software identification parameter group.



Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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1 byte

1 step/bit , O offset
0to 250 steps

0to 125
Measured

965

[65242]

SpPN966 - Engine Test Mode Switch - Switch signal which indicates the position of the engine test mode switch.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
966

[ 65265]

spn967 - I die Decrement Switch - Switch signal which indicates the position of theidle decrement switch.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
967

[ 65265]

spn968 - I dle I ncrement Switch - Switch signal which indicates the position of the idle increment switch.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
968

[ 65265 ]

$pn969 - Remote Accelerator Enable Switch - Switch signal which indicates that the remote accelerator has been

enabled and controls the engine.

00 - Off
01-0On

NOTE: The accelerator interlock switch (see SPN 972) must be disabled in order for the remote accelerator to perform engine

control.
Bit Length:

Type:
Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
969

[ 61441]

spn970 - Auxiliary Engine Shutdown Switch - switch signal which requests that all engine fueling stop.

00 - Off
01-0On

Bit Length:
Type:

2 hits
Measured



Suspect Parameter Number:
Parameter Group Number:
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970
[ 61441]

spn971 - Engine Derate Switch - Switch signal used to activate the torque limiting feature of the engine. The specific nature
of torque limiting should be verified with the manufacturer.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
971

[ 61441]

spn972 - Accelerator Interlock Switch - switch signal used to disable the accelerator and remote accelerator inputs,

causing the engineto return to idle.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
972

[ 61441]

spn973 - Engine Retarder Selection - The position of the operator controlled selector, expressed as a percentage and
determined by the ratio of the current position of the selector to its maximum possible position. Zero percent means no braking torqueis
requested by the operator from the engine while 100% means maximum braking.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

973

[61441]

spn974 - Remote Accelerator Pedal Position - Theratio of actual position of the remote analog engine speed/torque
request input device (such as an accelerator pedal or throttle lever) to the maximum position of the input device. For example, in
on-highway vehicles this could be an accelerator control device that is external to the drivers cab or an accelerator that is controlled by
ahand lever from the operators seat. The Remote Accelerator Enable Switch is SPN 969. This parameter enables the remote accel erator
operation. NOTE: See SPNs 28, 29, and 91 for additional accelerator position parameters. If only one accelerator position exists on a

vehicle, SPN 91 shall be used
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

974

[61443]

spn975 - Estimated Percent Fan Speed - Estimated fan speed as aratio of the fan drive (current speed) to the fully
engaged fan drive (maximum fan speed). A two state fan (off/on) will use 0% and 100% respectively. A three state fan
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(off/intermediate/on) will use 0%, 50% and 100% respectively. A variable speed fan will use 0% to 100%. Multiple fan systems will
use 0 to 100% to indicate the percent cooling capacity being provided. Note that the intermediate fan speed of athree state fan will vary
with different fan drives, therefore 50% is being used to indicate that the intermediate speed is required from the fan drive.

Data Length: 1byte

Resolution: 0.4 %/bit , 0 offset
Data Range: 0to 100 %

Type: Status

Suspect Parameter Number: 975

Parameter Group Number: [65213]

spn976 - PTO State - This parameter is used to indicate the current state or mode of operation by the power takeoff (PTO)
device. It needs to be ensured that each achieved state information be set up to be conveyed in at least one datalink message before a

transition to another state is allowed. The Suspect Parameter Number for this parameter is 976.
This parameter is used to indicate the current state or mode of operation by the power takeoff (PTO) device. It needs to be ensured
that each achieved state information be set up to be conveyed in at least one datalink message before a transition to another state is
alowed. The Suspect Parameter Number for this parameter is 976.

Bit Length: 5 bits
Type: Status
Suspect Parameter Number: 976

Parameter Group Number: [ 65265]
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Bit States PTO State

00000 Off/Disabled
00001 Hold
00010 Remote Hold
00011 Standby
00100 Remote Standby
00101 Set
00110 Decelerate/Coast
00111 Resume
01000 Accelerate
01001 Accelerator Override
01010 Preprogrammed set speed 1
01011 Preprogrammed set speed 2
01100 Preprogrammed set speed 3
01101 Preprogrammed set speed 4
01110 Preprogrammed set speed 5
01111 Preprogrammed set speed 6
10000 Preprogrammed set speed 7
10001 Preprogrammed set speed 8

10010-11110 Not defined
11111 Not available

. Off/Disabled 00000b —Used to indicate that the PTO enable switch is in the off position.

. Hold 00001b —Used to indicate that the PTO device is active and currently maintaining a captured operating speed.

. Remote Hold 00010b —Used to indicate that the remote PTO device is active and currently maintaining a captured operating speed.
. Standby 00011b —Used to indicate that the PTO device enable switch is in the ON position and it is possible to manage the PTO
device.

. Remote Standby 00100b —Used to indicate that the remote PTO device enable switch is in the ON position and it is possible to
manage the PTO device.

. Set 00101b —Used to indicate that the PTO device is establishing current speed as the operating speed (captured value).

. Decelerate/Coast 00110b —Used to indicate that the PTO device is in the process of ramping down, or coasting, from the current
operating speed.

. Resume 00111b — Used to indicate that the PTO device is in the process of resuming the operating speed to a previously captured
value.

. Accelerate 01000b — Used to indicate that the PTO device is in the process of ramping up the operating speed.

. Accelerator Override 01001b —Used to indicate that the PTO device is active but for the present time the engine is controlled by a
large driver's demand.

. Preprogrammed Set Speed 1 01010b  —Used to indicate that the PTO device is establishing a first preprogrammed set speed (user
programmable) as the current operating speed.

. Preprogrammed Set Speed 2 01011b —Used to indicate that the PTO device is establishing a second preprogrammed set speed
(user programmable) as the current operating speed.

. Preprogrammed Set Speed 3 01100b — Used to indicate that the remote PTO device is establishing a third preprogrammed set
speed (user programmable) as the current operating speed.

. Preprogrammed Set Speed 4 01101b — Used to indicate that the remote PTO device is establishing a fourth preprogrammed set
speed (user programmable) as the current operating speed.

. Preprogrammed Set Speed 5 01110b —Used to indicate that the remote PTO device is establishing a fifth preprogrammed set
speed (user programmable) as the current operating speed.

. Preprogrammed Set Speed 6 01111b — Used to indicate that the remote PTO device is establishing a sixth preprogrammed set
speed (user programmable) as the current operating speed.

. Preprogrammed Set Speed 7 10000b — Used to indicate that the remote PTO device is establishing a seventh preprogrammed set
speed (user programmable) as the current operating speed.

. Preprogrammed Set Speed 8 10001b-- Used to indicate that the remote PTO device is establishing a eighth preprogrammed set
speed (user programmable) as the current oper@lt_i/r& speed.

LE SPN976_A -- PTO STATES

spn977 - Fan Drive State - This parameter is used to indicate the current state or mode of operation by the fan drive.
0000 Fan off
0001 Engine system'General
0010 Excessive engine air temperature
0011 Excessive engine oil temperature
0100 Excessive engine coolant temperature
0101 Excessive transmission oil temperature
0110 Excessive hydraulic oil temperature
0111 Default Operation
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1000 Not defined

1001 Manua control

1010 Transmission retarder

1011 A/C system

1100 Timer

1101 Engine brake

1110 Other

1111 Not available

Fan off 0000b 'Used to indicate that the fan clutch is disengaged and the fan isinactive

Engine system'General 0001b 'Used to indicate that the fan is active due to an engine system not otherwise defined.
Excessive engine air temperature 0010b 'Used to indicate that the fan is active due to high air temperature.
Excessive engine oil temperature 0011b 'Used to indicate that the fan is active due to high oil temperature.
Excessive engine coolant temperature 0100b 'Used to indicate that the fan is active due to high coolant temperature.
Manual control 1001b 'Used to indicate that the fan is active as requested by the operator.

Transmission retarder 1010b 'Used to indicate that the fan is active as required by the transmission retarder.

A/C system 1011b 'Used to indicate that the fan is active as required by the air conditioning system.

Timer 1100b 'Used to indicate that the fan is active as required by atiming function.

Engine brake 1101b 'Used to indicate that the fan is active as required to assist engine braking.

Excessive transmission oil temperature - 0101b - Used to indicate fan is active due to excessive transmission oil temperature.
Excessive hydraulic oil temperature - 0110b - Used to indicate fan is active due to excessive hydraulic oil temperature.
Default Operation - 0111b - Used to indicate fan is active due to aerror condition resulting in default operation

Bit Length: 4 bits

Type: Status
Suspect Parameter Number: 977
Parameter Group Number: [ 65213]

spn978 - Remote PTO Variable Speed Control Switch - Switch signal which indicates that the remote PTO toggle
switch isin the enabled (ON) position. If the toggle switch is enabled and other conditions are satisfied then the remote PTO control
feature is activated and the PTO will control at a variable speed.

00 - Off

01-0n
Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 978
Parameter Group Number: [ 65264 ]

spn979 - Remote PTO Preprogrammed Speed Control Switch - Switch signal which indicates that the remote
PTO toggle switch isin the enabled (ON) position. If the toggle switch is enabled and other conditions are satisfied then the remote
PTO control feature is activated and the PTO will control at the preprogrammed speed.

00 - Off

01-0On
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 979
Parameter Group Number: [ 65264 ]

spn980 - PTO Enable Switch - switch signal which indicates that the PTO toggle switch isin the enabled (ON) position and
thereforeit is possible to manage the PTO control function.

00 - Off

01-0On
Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 980

Parameter Group Number:

[ 65264]
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spn981 - PTO Accelerate Switch - switch signal of the PTO control activator which indicates that the activator isin the
position "accelerate”.

00 - Off

01-0n
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 981
Parameter Group Number: [ 65264 ]

$pn982 - PTO Resume Switch - Switch signal of the PTO control activator which indicates that the activator isin the
position "resume”.

00 - Off

01-0n
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 982
Parameter Group Number: [ 65264 ]

5pn983 - PTO Coast/Decelerate Switch - switch signal of the PTO control activator which indicates that the activator is
in the position "coast/decel erate”.

00 - Off

01-0n
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 983
Parameter Group Number: [ 65264 ]

$pN984 - PTO Set Switch - switch signal of the PTO control activator which indicates that the activator isin the position "set".

00 - Off

01-0n
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 984
Parameter Group Number: [ 65264 ]

5pn985 - A/C High Pressure Fan Switch - switch signal which indicates that the pressurein the coolant circuit of an air

conditioning system is high and the fan may be engaged.
00 - Pressure normal
01 - Pressure high, fan may be engaged

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 985
Parameter Group Number: [ 65252]

$pn986 - Requested Percent Fan Speed - Fan speed as aratio of the actual fan drive (current speed) to the fully engaged
fan drive (maximum fan speed). A two state fan (off/on) will use 0% and 100% respectively. A three state fan (off/intermediate/on) will
use 0%, 50% and 100% respectively. A variable speed fan will use 0% to 100%. Multiple fan systems will use 0 to 100% to indicate the
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percent cooling capacity being provided. Feedback to this request is provided using the estimated fan speed (see SPN 975). Note that
the intermediate fan speed of athree state fan will vary with different fan drives, therefore 50% is being used to indicate that the
intermediate speed is required from the fan drive.

Data Length: 1byte

Resolution: 0.4 %/bit , 0 offset
Data Range: 0to 100 %

Type: Status

Suspect Parameter Number: 986

Parameter Group Number: [57344]

spN988 - Trip Group 1 - Command signal used to reset the PGNs and parameters as defined in Table SPN988_A.

00 Take no action

01 Reset

11 Not applicable
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 988
Parameter Group Number: [ 56832]

Parameter SPN

Trip distance 244

Trip fuel 182
High resolution trip distance 918

Trip compression brake distance 990

Trip service brake applications 993

Trip maximum engine speed 1013
Trip average engine speed 1014
Trip drive average load factor 1015
Trip average fuel rate 1029
Trip average fuel rate (Gaseous) 1031

Parameter Group PGN

Trip time information #2 65,200
Trip time information #1 65,204
Trip shutdown information 65,205
Trip vehicle speed/cruise distance information 65,206
Trip fuel information (Gaseous) 65,208
Trip fuel information 65,209
Trip distance information 65,210
Trip fan information 65,211

TABLE 988 A -- TRIP GROUP 1

spn989 - Trip Group 2 - Proprietary - Command signal used to reset proprietary parameters associated with atrip but not
defined within this document.

00 Take no action

01 Reset

11 Not applicable
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 989
Parameter Group Number: [ 56832]

spn990 - Total Compression Brake Distance - Total distance over which the compression brakes have been active for



the life of the engine.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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4 bytes

0.125 km/bit , 0 offset
0t0 526,385,151.9 km
Measured

990

[65212]

spn991 - Trip Compression Brake Distance - Total distance over which the compression brakes have been active since

the last trip reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.125 km/bit , 0 offset
0to0 526,385,151.9 km
Measured

991

[65212]

spn992 - Trip Service Brake Distance - Total distance over which the service brakes have been active since the last trip

reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.125 km/bit , O offset
010 526,385,151.9 km
Measured

992

[65212]

spn993 - Trip Service Brake Applications - Total number of times the service brakes have been activated since the last
trip reset. Brake applications of less than 0.5 s are not counted and lengthy brake applications (longer than 0.5 s) are counted as asingle
event. NOTE - Definition and resolution shall stay the same if brakes are applied by only the tractor, only the trailer or both.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

1 brake appl/bit , 0 offset
0to 4,227,858,431 appl
Measured

993

[65212]

$pN994 - Trip Fan On Time - Total time the fan has been on (due to an automatic trigger or manual trigger) since the last trip
reset. The fan could be requested to be on by the engine system, amanual switch, and/or the A/C system. Whichever system requests
the fan activation first shall have the time accumulated against it. The sum total of these three values shall equal the trip fan on time.
NOTE: If the fan has been requested to be on by a component that is not one of the defined categories, this time shall be accumulated in

the Engine System category by default.

Data Length:
Resolution:

Data Range:

4 bytes
0.05 hr/hit , 0 offset
0to 210,554,060.75 hr



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
994
[65211]

spn995 - Trip Fan On Time Dueto the Engine System - Total time the fan has been on due to engine triggers (i.e.,
excluding time on due to an operator manual switch or A/C system) since the last trip reset. For the time to be accumulated against the
engine system, it is necessary that it be the first to request the fan activation or it be the only system requesting fan activation.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.05 hr/hit , 0 offset
0to0 210,554,060.75 hr
Measured

995

[65211]

$pN996 - Trip Fan On Time Dueto a Manual Switch - Total time the fan has been on due to manual activation by
the operator (i.e., excluding time on due to automatic triggers) since the last trip reset. For the time to be accumulated against the
manual switch, it is necessary that it be the first to request the fan activation or it be the only system requesting fan activation.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.05 hr/hit , 0 offset
0to 210,554,060.75 hr
Measured

996

[65211]

spn997 - Trip Fan On Time Dueto the A/C System - Total time the fan has been on due to the A/C system since the
last trip reset. For the time to be accumulated against the A/C system, it is necessary that it be the first to request the fan activation or it
be the only system requesting fan activation.

Data Length: 4 bytes

Resolution: 0.05 hr/bit , O offset
Data Range: 010 210,554,060.75 hr
Type: Measured

Suspect Parameter Number: 997

Parameter Group Number: [65211]

spNn998 - Trip Distance on VSL - Total distance accumulated while the engine torque mode is road speed governing since

the last trip reset.

Data Length: 4 bytes

Resolution: 0.125 km/bit , 0 offset
Data Range: 010 526,385,151.9 km
Type: Measured

Suspect Parameter Number: 998

Parameter Group Number: [65210]

spN999 - Trip Gear Down Distance - Total distance accumulated while the vehicle has operated in the gear which is one
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gear down from top gear and exceeds a calibrated minimum time (typically the time to shift the transmission) since the last trip reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.125 km/bit , 0 offset
0t0 526,385,151.9 km
Measured

999

[65210]

spn1000 - Trip Distance in Top Gear - Total distance accumulated while the vehicle has operated in top gear for a
calibrated minimum time since the last trip reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.125 km/bit , 0 offset
0to0 526,385,151.9 km
Measured

1000

[65210]

spn1001 - Trip Drive Fuel Used - Total fuel consumed while the engine speed is greater than zero, vehicle speed is greater
than or equal to 2 km/h, and neither the PTO or the remote PTO is controlling the engine power output, since the last trip reset. NOTE:
This parameter isintended for liquid fueled engines. See SPN 1007 for alternate resolution.

Data Length: 4 bytes

Resolution: 0.5 L/bit, O offset
Data Range: 0to 2,105,540,607.5 L
Type: Measured

Suspect Parameter Number: 1001

Parameter Group Number: [65209]

spn1002 - Trip PTO Moving Fuel Used - Total fuel consumed while the PTO or remote PTO isin the hold state, the
engine speed is greater than zero, and vehicle speed is greater than or equal to 2 km/h, since the last trip reset. NOTE: This parameter is
intended for liquid fueled engines. See SPN 1008 for alternate resolution.

Data Length: 4 bytes

Resolution: 0.5 L/bit, O offset
Data Range: 0to 2,105,540,607.5 L
Type: Measured

Suspect Parameter Number: 1002

Parameter Group Number: [65209]

spn1003 - Trip PTO Non-moving Fuel Used - Total fuel consumed while the PTO or remote PTO isin the hold state,
the engine speed is greater than zero, and vehicle speed islessthan 2 km/h, since the last trip reset. NOTE: This parameter isintended
for liquid fueled engines. See SPN 10009 for alternate resolution.

Data Length: 4 bytes

Resolution: 0.5L/bit, O offset
Data Range: 0to 2,105,540,607.5 L
Type: Measured



Suspect Parameter Number:
Parameter Group Number:
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1003
[65209]

spn1004 - Trip Vehicle Idle Fuel Used - Total fuel consumed while neither the PTO or remote PTO isin the hold state,
the engine speed is greater than zero, and vehicle speed isless than 2 km/h, since the last trip reset. In marine applications, this

parameter is defined as the total fuel consumed while the engine speed is greater than zero, and less than or equal to 50 RPM greater
than low idle, sincethelast trip reset. NOTE: This parameter isintended for liquid fueled engines. See SPN 1010 for aternate

resolution.

Data Length: 4 bytes

Resolution: 0.5L/bit, 0 offset
Data Range: 010 2,105,540,607.5 L
Type: Measured

Suspect Parameter Number: 1004

Parameter Group Number: [65209]

spn1005 - Trip Cruise Fuel Used - Total fuel consumed while the engineis in the cruise hold state since the last trip reset.
If both cruise control and VSL (vehicle speed limiter) are commanding the same amount of fuel, the cruise control is deemed the active
torque mode and fuel will be accumulated in "trip cruise fuel used" parameter. If fuel commanded due to the accelerator pedal position
islarger than fuel commanded by cruise control (e.g., accelerator override torque mode), the cruise control is not deemed the active
torque mode and fuel will not be accumulated in the "trip cruise fuel used" parameter. NOTE: This parameter isintended for liquid
fueled engines. See SPN 1011 for aternate resolution.

Data Length: 4 bytes

Resolution: 0.5 L/bit, O offset
Data Range: 0to0 2,105,540,607.5 L
Type: Measured

Suspect Parameter Number: 1005

Parameter Group Number: [65209]

spn1006 - Trip Drive Fuel Economy - Trip drive fuel economy isequal to the distance traveled by vehiclein the drive
state (engine speed greater than zero, vehicle speed greater than or equal to 2 km/h, and neither the PTO or remote PTO is controlling
engine power output) divided by trip drive fuel used (SPN 1001), since the last trip reset. NOTE: This parameter isintended for liquid
fueled engines. See SPN 1012 for aternate resolution.

Data Length: 2 bytes

Resolution: 1/512 km/L per bit , O offset
Data Range: 0to 125.5 km/L

Type: Measured

Suspect Parameter Number: 1006

Parameter Group Number: [65209]

spn1007 - Trip Drive Fuel Used (Gaseous) - Total fuel consumed while the engine speed is greater than zero, vehicle
speed is greater than or equal to 2 km/h, and neither the PTO or the remote PTO is controlling the engine power output, since the last
trip reset. NOTE: This parameter is intended for gaseous fueled engines. See SPN 1001 for alternate resol ution.

Data Length:
Resolution:
Data Range:

4 bytes
0.5 kg/bit , 0 offset
0t02,105,540,607.5 kg



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
1007
[65208]

spn1008 - Trip PTO Moving Fuel Used (Gaseous) - Total fuel consumed while the PTO or remote PTO isin the hold
state, the engine speed is greater than zero, and vehicle speed is greater than or equal to 2 km/h, since the last trip reset. NOTE: This
parameter is intended for gaseous fueled engines. See SPN 1002 for alternate resolution.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.5 kg/hit , O offset

0to 2,105,540,607.5 kg
Measured

1008

[65208]

spn1009 - Trip PTO Non-moving Fuel Used (Gaseous) - Total fuel consumed while the PTO or remote PTO isin
the hold state, the engine speed is greater than zero, and vehicle speed isless than to 2 km/h, since the last trip reset. NOTE: This
parameter is intended for gaseous fueled engines. See SPN 1003 for alternate resolution.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.5 kg/hit , O offset

0to 2,105,540,607.5 kg
Measured

1009

[65208]

spn1010 - Trip Vehicle Idle Fuel Used (Gaseous) - Total fuel consumed while neither the PTO or remote PTO is
active, the engine speed is greater than zero, and vehicle speed isless than to 2 km/h, since the last trip reset. NOTE: This parameter is
intended for gaseous fueled engines. See SPN 1004 for alternate resolution. Trip vehicle idle fuel whilein fast idle (vehicle speed less
than 2 km/h with engine speed greater than 700 rpm) shall be accumulated in the trip vehicle idle fuel category. All other fuel usage
scenarios that do not fall directly in the categories defined shall be accumulated in trip drive fuel used.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.5 kg/hit , 0 offset

0o 2,105,540,607.5 kg
Measured

1010

[65208]

spn1011 - Trip Cruise Fuel Used (Gaseous) - Total fuel consumed while the engine isin the cruise hold state since the
last trip reset. If both cruise control and VSL (vehicle speed limiter) are commanding the same amount of fuel, the cruise control is
deemed the active torque mode and fuel will be accumulated in "trip cruise fuel used" parameter. If fuel commanded due to the
accelerator pedal position islarger than fuel commanded by cruise control (e.g., accelerator override torque mode), the cruise control is
not deemed the active torque mode and fuel will not be accumulated in the "trip cruise fuel used" parameter. NOTE: This parameter is
intended for gaseous fueled engines. See SPN 1005 for aternate resol ution.

Data Length:
Resolution:

Data Range:

4 bytes
0.5 kg/hit , O offset
0to 2,105,540,607.5 kg



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
1011
[65208]

spn1012 - Trip Drive Fuel Economy (Gaseous) - Trip drive fuel economy is equal to the distance traveled by vehicle
in the drive state (engine speed greater than zero, vehicle speed greater than or equal to 2 km/h, and neither the PTO or remote PTO is
controlling engine power output) divided by trip drive fuel used (SPN 1007), since the last trip reset. NOTE: This parameter isintended
for gaseous fueled engines. See SPN 1006 for alternate resolution.

Data Length: 2 bytes

Resolution: 1/512 km/kg per bit , O offset
Data Range: 0to 125.5 km/kg

Type: Measured

Suspect Parameter Number: 1012

Parameter Group Number: [65208]

spn1013 - Trip Maximum Engine Speed - Maximum engine speed achieved since the last trip reset.
Data Length: 2 bytes

Resolution: 0.125 rpm/bit , O offset
Data Range: 010 8,031.875 rpm
Type: Measured

Suspect Parameter Number: 1013

Parameter Group Number: [65207]

spn1014 - Trip Average Engine Speed - Average speed of the engine since the last trip reset. NOTE: Excludes
ignition-on time without the engine speed above zero. Includesidle, PTO (moving and non-moving), and drive operation.
Data Length: 2 bytes

Resolution: 0.125 rpm/bit , O offset
Data Range: 0to 8,031.875 rpm
Type: Measured

Suspect Parameter Number: 1014

Parameter Group Number: [65207]

The equation is as follows:

N
> RPM())

Trip average engine speed= =

N (Eq.SPN1014_A)

where:

RPM is the engine speed at sample i, N is the number of samples of engine speed and is
proportional to the current trip elapsed time
EQ SPN1014 A

spn1015 - Trip Drive Average Load Factor - Average engine load factor while engine speed is greater than zero,
vehicle speed is greater than or equal to 2 km/h, and both the PTO (moving/non-moving) and remote PTO are not in the hold state,
since the last trip reset. Engine operation during cruise control operation is included. In marine applications, this parameter is defined as



Vehicle Application Layer - J1939-71 (through December 2001) - p. 119

the average engine load factor while engine speed is greater than zero, since last trip reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

1015

[65207]

spn1016 - Total Drive Average Load Factor - Average engine load factor while engine speed is greater than zero,
vehicle speed is greater than or equal to 2 km/h, and both the PTO (moving/non-moving) and remote PTO are not in the hold state, over
thelife of the engine. Engine operation during cruise control operation is included. In marine applications, this parameter is defined as
the average engine load factor while engine speed is greater than zero.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

1016

[65207]

spn1017 - Total Engine Cruise Time - Total time that the engine has operated in the cruise hold state, excluding timein
accelerator override, over the life of the engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.05 hr/hit , 0 offset
0to 210,554,060.75 hr
Measured

1017

[65207]

spn1018 - Trip Maximum Vehicle Speed - Maximum vehicle speed achieved while the engine speed is greater than zero
and the accelerator pedal position (APS) is at avalue greater than 0%, since the last trip reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/256 km/h per bit , O offset
0to 250.996 km/h
Measured

1018

[65206]

spn1019 - Trip Cruise Distance - Total distance that the engine has operated in the cruise hold state, excluding timein
accelerator override, since the last trip reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:

4 bytes

0.125 km/bit , 0 offset
0to0 526,385,151.9 km
Measured

1019



Parameter Group Number:
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[65206]

spn1020 - Trip Number of Hot Shutdowns - Total number of hot shutdowns since the last trip reset. A hot shutdown is
based on operation at high load or high engine speed or for long operating periods without allowing the engine to cool sufficiently.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1 count/bit , O offset
0 to 64,255 counts
Measured

1020

[65205]

spn1021 - Trip Number of I dle Shutdowns - Total number of times the engine has been shutdown due to idling too long
(at normal idle or fast idle) since the last trip reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1 count/bit , O offset
0 to 64,255 counts
Measured

1021

[65205]

spn1022 - Trip Number of I dle Shutdown Overrides - Total number of times an operator disables idle shutdown to
prevent an engine shutdown, since the last trip reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1 count/bit , O offset
0 to 64,255 counts
Measured

1022

[65205]

spn1023 - Trip Sudden Decelerations - Total number of decelerations whenever the vehicle deceleration is more than
XYZ km/h/sec (where XY Z is a calibratible threshold), since the last trip reset. A lengthy deceleration shall be counted as one sudden

deceleration.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1 count/bit , O offset
0 to 64,255 counts
Measured

1023

[65205]

spn1024 - Trip Timein VSL - Total time accumulated when the engine has operated on the vehicle speed limiter (VSL)
while not in the cruise hold state, since the last trip reset. The engine torque mode is equal to road speed governor during this operation.

Data Length:
Resolution:
Data Range:

4 bytes

0.05 hr/bit , O offset
0to 210,554,060.75 hr



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
1024
[65204]

spn1025 - Trip Timein Top Gear - Total time accumulated when the vehicle has operated in top gear for a calibrated

minimum time, since the last trip reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.05 hr/hit , 0 offset
0to 210,554,060.75 hr
Measured

1025

[65204]

spn1026 - Trip Timein Gear Down - Total time accumulated when the vehicle has operated in one gear down from the top
gear for a calibrated minimum time, since the last trip reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.05 hr/hit , 0 offset
0to 210,554,060.75 hr
Measured

1026

[65204]

spn1027 - Trip Timein Derate by Engine - Total time accumulated when the engine final fueling has been derated due
to an engine protection algorithm, since the last reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.05 hr/hit , 0 offset
0to 210,554,060.75 hr
Measured

1027

[65204]

spn1028 - Total Engine PTO Fuel Used - Total fuel used while the PTO or remote PTO isin the hold state and engine
speed is above zero, over the life of the engine. NOTE: This parameter isintended for liquid fueled engines. See SPN 1030 for aternate

resolution.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.5 L/bit, O offset

010 2,105,540,607.5 L
Measured

1028

[65203]

spn1029 - Trip Average Fuel Rate - Average fuel rate, equal to trip fuel divided by trip time while the engine speed is
above zero, since the last trip reset. Thisincludesidle, PTO (both moving and non-moving) and drive operation but excludes
ignition-on time while the engine speed is at zero rpm. NOTE: This parameter isintended for liquid fueled engines. See SPN 1031 for



alternate resolution.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

Vehicle Application Layer - J1939-71 (through December 2001) - p. 122

2 bytes

0.05 L/h per hit , O offset
0t03,212.75L/h
Measured

1029

[65203]

spn1030 - Total Engine PTO Fuel Used (Gaseous) - Total fuel used whilethe PTO or remote PTO isin the hold
state and engine speed is above zero, over the life of the engine. NOTE: This parameter is intended for gaseous fueled engines. See SPN

1028 for alternate resolution.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.5 kg/hit , 0 offset

0to 2,105,540,607.5 kg
Measured

1030

[65202]

spn1031 - Trip Average Fuel Rate (Gaseous) - Average fuel rate, equal to trip fuel divided by trip time while the
engine speed is above zero, since the last trip reset. Thisincludesidle, PTO (both moving and non-moving) and drive operation but
excludes ignition-on time while the engine speed is at zero rpm. NOTE: This parameter is intended for gaseous fueled engines. See

SPN 1029 for aternate resolution.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.05 kg/h per hit , 0 offset
0to 3212.75 kg/h
Measured

1031

[65202]

spn1032 - Total ECU Distance - Total distance accumulated over the life of the ECU. When the ECU is replaced this value

shall be reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.125 km/bit , O offset
00 526,385,151.9 km
Measured

1032

[65201]

spn1033 - Total ECU Run Time - Total time accumulated over the life of the ECU, from ignition switch ON to ignition
switch OFF. When the ECU is replaced this value shall be reset.

Data Length:
Resolution:

Data Range:
Type:

4 bytes

0.05 hr/hit , 0 offset
0to 210,554,060.75 hr
Measured



Suspect Parameter Number:
Parameter Group Number:
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1033
[65201]

spN1034 - Trip Cruise Time - Total time accumulated while the engine s in the cruise hold state, excluding timein
accelerator override, since the last trip reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.05 hr/hit , 0 offset
0to 210,554,060.75 hr
Measured

1034

[65200]

spn1035 - Trip PTO Time - Total time accumulated while the engine isin the PTO or remote PTO hold state since the last trip

reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.05 hr/hit , 0 offset
0to 210,554,060.75 hr
Measured

1035

[65200]

spn1036 - Trip Engine Running Time - Total time accumulated while the engine speed is greater than zero since the last
trip reset. Note that time with the ignition switch on but engine speed at zero is not included.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.05 hr/bit , 0 offset
0to 210,554,060.75 hr
Measured

1036

[65200]

spn1037 - Trip Idle Time - Total time accumulated while the engine speed is greater than zero, both the PTO and remote PTO
isinactive, and the vehicle speed isless than 2 km/h, since the last trip reset. In marine applications, this parameter is defined as the
total time accumulated while the engine speed is greater than zero, and less than or equal to 50 RPM greater than low idle, since the last

trip reset.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.05 hr/bit , 0 offset
0to 210,554,060.75 hr
Measured

1037

[65200]

spn1038 - Trip Air Compressor On Time - Total time that the air compressor is on and compressing air since the last trip

reset.
Data Length:

4 bytes



Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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0.05 hr/hit , 0 offset
0to 210,554,060.75 hr
Measured

1038

[65200]

spn1039 - Trip Fuel (Gaseous) - Total fuel consumed (trip drive fuel + trip PTO moving fuel + trip PTO non-moving fuel +

trip idle fuel) since the last trip reset.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:

Parameter Group Number:

4 bytes

0.5 kg/hit , O offset

00 2,105,540,607.5 kg
Measured

1039

[65199]

spn1040 - Total Fuel Used (Gaseous) - Total fuel consumed (trip drive fuel + trip PTO moving fuel + trip PTO
non-moving fuel + trip idle fuel) over the life of the engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.5 kg/hit , O offset

010 2,105,540,607.5 kg
Measured

1040

[65199]

spn1081 - Wait to Start Lamp - Lamp signal which indicates that the engine is too cold to start and the operator should wait
until the signal becomes inactive (turns off).

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1081

[ 65252]

spn1082 - Engine Coolant Load I ncrease - Status of an event, external to the engine, that may increase the nominal
temperature of the engine coolant liquid.

00 No coolant load increase

01 Coolant load increase possible

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1082

[ 61440]

spn1083 - Auxiliary 1/0 Channel #1 - Auxiliary channel of data (16 bit) read by the ECU. Thisdataisin A/D counts and
is manufacturer specific. It may be configured uniquely per application.

Data Length:
Resolution:

2 bytes
1 count/bit , O offset
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Data Range: 0 to 64,255 counts
Type: Measured

Suspect Parameter Number: 1083

Parameter Group Number: [65241]

spn1084 - Auxiliary 1/0 Channel #2 - Auxiliary channel of data (16 bit) read by the ECU. This dataisin A/D counts and
is manufacturer specific. It may be configured uniquely per application.

Data Length: 2 bytes

Resolution: 1 count/bit , O offset
Data Range: 0 to 64,255 counts
Type: Measured

Suspect Parameter Number: 1084

Parameter Group Number: [65241]

spn1085 - Intended Retarder Percent Torque - Braking torque of retarder that the retarder is currently trying to
achieve. Thisvalue takes into account all static limitations, but not the limitations due to the dynamic behavior of the retarder. This

value, if unchanged over acertain time, can and will be reached by the actual retarder - percent torque (See SPN 520).
Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %
Operating Range: -125to 0%

Type: Status

Suspect Parameter Number: 1085

Parameter Group Number: [61440]

1001

—&— Intended Retarder Torque

Retarder Percent Torque (%)
[}
o
}

40+
—#&— Actual - Retarder Torque
201+
0 O—t—t=———————+—
0.00204060810121416 1820
Time (s)

FIGURE SPN1085 A -- INTENDED RETARDER PERCENT TORQUE

spn1086 - Parking and/or Trailer Air Pressure - The pneumatic pressure in the circuit or reservoir for the parking
brake and/or the trailer supply.

Data Length: 1 byte

Resolution: 8 kPalbit , O offset
Data Range: 0to 2,000 kPa
Type: Measured

Suspect Parameter Number: 1086

Parameter Group Number: [65198]
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spn1087 - Service Brake Air Pressure Circuit #1 - The pneumatic pressure in the service brake circuit or reservoir #1.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

8 kPalbit , 0 offset
0to 2,000 kPa
Measured

1087

[65198]

spn1088 - Service Brake Air Pressure Circuit #2 - The pneumatic pressure in the service brake circuit or reservoir #2.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

8 kPalbit , 0 offset
0to 2,000 kPa
Measured

1088

[65198]

spn1089 - Auxiliary Equipment Supply Pressure - The pneumatic pressure in the auxiliary circuit.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

8 kPalbit , 0 offset
0to 2,000 kPa
Measured

1089

[65198]

spn1090 - Air Suspension Supply Pressure - The pneumatic pressure in the circuit for the electronically controlled air

suspension system.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

8 kPalbit , 0 offset
0to 2,000 kPa
Measured

1090

[65198]

spn1091 - Brake Application Pressure High Range, Front Axle, Left Wheel - The brake application

pressure for the left wheel on the front axle.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

5 kPalbit , 0 offset
0to 1,250 kPa
Measured

1091

[65197]

spn1092 - Brake Application Pressure High Range, Front Axle, Right Wheel - The brake application

pressure for the right wheel on the front axle.



Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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1 byte

5 kPa/bit , 0 offset
0to 1,250 kPa
Measured

1092

[65197]

spn1093 - Brake Application Pressure High Range, Rear Axle #1, Left Wheel - The brake application

pressure for the left wheel on the rear axle #1.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

5 kPa/bit , 0 offset
0to 1,250 kPa
Measured

1093

[65197]

spn1094 - Brake Application Pressure High Range, Rear Axle #1, Right Wheel - The brake application

pressure for the right wheel on the rear axle #1.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

5 kPa/bit , 0 offset
0to 1,250 kPa
Measured

1094

[65197]

spn1095 - Brake Application Pressure High Range, Rear Axle #2, Left Wheel - The brake application

pressure for the left wheel on the rear axle #2.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

5 kPa/bit , 0 offset
0to 1,250 kPa
Measured

1095

[65197]

spn1096 - Brake Application Pressure High Range, Rear Axle #2, Right Wheel - The brake application

pressure for the right wheel on the rear axle #2.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

5 kPalbit , 0 offset
0to 1,250 kPa
Measured

1096

[65197]

spn1097 - Brake Application Pressure High Range, Rear Axle #3, Left Wheel - The brake application
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pressure for the left wheel on the rear axle #3.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

5 kPalbit , 0 offset
0to 1,250 kPa
Measured

1097

[65197]

spn1098 - Brake Application Pressure High Range, Rear Axle #3, Right Wheel - The brake application

pressure for the right wheel on the rear axle #3.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

5 kPa/bit , 0 offset
0to 1,250 kPa
Measured

1098

[65197]

spn1099 - Brake Lining Remaining, Front Axle, Left Wheel - The percentage of brake lining which can still be
measured for the left wheel on the front axle. 100% represents new brake linings, 0% represents totally worn brake linings.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

1099

[65196]

spn1100 - Brake Lining Remaining, Front Axle, Right Wheel - The percentage of brake lining which can still be
measured for the right wheel on the front axle. 100% represents new brake linings, 0% represents totally worn brake linings.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 offset
0to 100 %
Measured

1100

[65196]

spn1101 - Brake Lining Remaining, Rear Axle#1, Left Wheel - The percentage of brake lining which can still
be measured for the left wheel on the rear axle #1. 100% represents new brake linings, 0% represents totally worn brake linings.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %i/bit , 0 of fset
0to 100 %
Measured

1101

[65196]
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spn1102 - Brake Lining Remaining, Rear Axle #1, Right Wheel - The percentage of brake lining which can still
be measured for the right wheel on the rear axle #1. 100% represents new brake linings, 0% represents totally worn brake linings.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %i/bit , 0 of fset
0to 100 %
Measured

1102

[65196]

spn1103 - Brake Lining Remaining, Rear Axle #2, Left Wheel - The percentage of brake lining which can still
be measured for the left wheel on the rear axle #2. 100% represents new brake linings, 0% represents totally worn brake linings.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

1103

[65196]

spn1104 - Brake Lining Remaining, Rear Axle #2, Right Wheel - The percentage of brake lining which can still
be measured for the right wheel on the rear axle #2. 100% represents new brake linings, 0% represents totally worn brake linings.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

1104

[65196]

spn1105 - Brake Lining Remaining, Rear Axle #3, Left Wheel - The percentage of brake lining which can still
be measured for the left wheel on the rear axle #3. 100% represents new brake linings, 0% represents totally worn brake linings.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

1105

[65196]

spn1106 - Brake Lining Remaining, Rear Axle #3, Right Wheel - The percentage of brake lining which can still
be measured for the right wheel on the rear axle #3. 100% represents new brake linings, 0% represents totally worn brake linings.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 offset
0to 100 %
Measured

1106

[65196]
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spn1107 - Engine Protection System Timer State - Status signal which indicates the current mode of the engine
protection system timer system. See Figure SPN1107_A.

00 - Inactive
01 - Active
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1107
Parameter Group Number: [ 65252]
Engine Protection System (EPS)
i oo T s T G ™
! ——)(—:2——Y— Xy e - Zy Xy -Ya
EPS Timer State 1 E | | E : E

EPS has Shutdown Engine

EPS Timer Override

i i
! |
1 1
EPS Approaching Shutdown i I I I | i
T T
1 1
1 1 1
1 1 1
t . } t .
: 1
H i
1
1 1
1
i
|

EPS Timer Function |

H

1

1

1

Conditions for Shutdown I I | I | |
/ Engine Failure/ P

x s b

Condition 1- When the EPS Timer Override is inactive, the EPS Timer State will become inactive if the
conditions for shutdown no longer exist before the "X" time interval has expired or EPS Approaching
Shutdown is activated.

Condition 2— When the EPS Timer Override is inactive and conditions for shutdown exist during the "Y"
time interval, then the Engine will shutdown, even though shutdown conditions subside before the
"Y" time interval has expired.

Condition 3— When the EPS Timer Override is active, then the EPS feature shall be overridden allowing
for an engine failure when the "Z" time interval has expired.

Condition 4~When the EPS Timer Override is active and then allowed to go inactive during the "Y" time
interval, the response by the EPS shall be the same as condition 2. The time intervals for "X" and "Y"
shall always start when conditions for shutdown first commence regardless whether the EPS Timer
Override is enabled or not.

Note — 0 State—Inactive, disabled in calibration, or conditions for Engine Protection do not exist.
1 State—Active, enabled in calibration, or conditions for Engine Protection do exist.

FIGURE SPN1107_A -- ENGINE PROTECTION SY STEM (EPS)

spn1108 - Engine Protection System Timer Override - Status signal which indicates the status of the override
feature of the engine protection system timer. See Figure SPN1107_A.

00 - Inactive

01 - Active
Bit Length: 2 bits
Type: Status

Suspect Parameter Number: 1108
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Parameter Group Number: [ 65252]

spn1109 - Engine Protection System Approaching Shutdown - Status signal which indicates that engine
shutdown isimminent. This engine protection signal can be aresult of different systemsfailing, i.e., engine overheating. See Figure

SPN1107_A.

00 - Not approaching
01 - Approaching

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1109
Parameter Group Number: [ 65252]

spn1110 - Engine Protection System has Shutdown Engine - status signal which indicates whether or not the
engine protection system has shutdown the engine. See Figure SPN1107_A.

00- No

01-Yes
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1110
Parameter Group Number: [ 65252]

spnl111l - Engine Protection System Configuration - parameter which indicates the configuration of the engine

shutdown system.
00 - Disabled in calibration
01 - Enabled in calibration

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1111
Parameter Group Number: [ 65252]

spn1113 - Recommended Gear - The transmission calculates this gear continuously. In dangerous situations this gear may
be selected to gain back vehicle control.

Data Length: 1 byte

Resolution: 1 gear value/bit , -125 offset

Data Range: -1251t0 125

Operating Range: -125 to +125, negative values are reverse gears, positive values are forward gears, zero is neutral. 251 (OxFB) is park.
Type: Status

Suspect Parameter Number: 1113

Parameter Group Number: [65195]

spn1114 - Lowest Possible Gear - The transmission calculates this gear continuously. Together with the highest possible
gear (see SPN 1115), it enables a management computer to know the exact range of available gears.

Data Length: 1byte
Resolution: 1 gear value/bit , -125 offset
Data Range: -125to0 125

Operating Range: -125 to +125, negative values are reverse gears, positive values are forward gears, zero is neutral. 251 (OxFB) is park.
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Type: Status
Suspect Parameter Number: 1114
Parameter Group Number: [65195]

spn1115 - Highest Possible Gear - The transmission calculates this gear continuously. Together with the lowest possible
gear (see SPN 1114), it enables a management computer to know the exact range of available gears.

Data Length: 1 byte

Resolution: 1 gear value/bit , -125 offset

Data Range: -125t0 125

Operating Range: -125 to +125, negative values are reverse gears, positive values are forward gears, zero is neutral. 251 (OxFB) is park.
Type: Status

Suspect Parameter Number: 1115

Parameter Group Number: [65195]

spn1116 - Gaseous Fuel Correction Factor - A correction to a predefined gaseous fuel energy (expressed in energy per
unit volume) represented as a percentage. The actual fuel energy used to control the engineis the product of the gaseous fuel correction

factor and the energy of the gas.

Data Length: 1 byte
Resolution: 1 %/bit, O offset
Data Range: 0to 250 %
Type: Measured
Suspect Parameter Number: 1116

Parameter Group Number: [65194]

spn1117 - Desired Rated Exhaust Oxygen - The desired amount of oxygen in the exhaust at rated conditions represented
as a percentage by volume with respect to the total volume of exhaust gases leaving the engine.

Data Length: 2 bytes

Resolution: 0.0025 %/hit , O offset
Data Range: 0to 160.6375 %
Type: Measured

Suspect Parameter Number: 1117

Parameter Group Number: [65193]

spn1118 - Desired Exhaust Oxygen - The desired amount of oxygen in the exhaust represented as a percentage by volume
with respect to the total volume of exhaust gases |eaving the engine.

Data Length: 2 bytes

Resolution: 0.0025 %/bit , 0 of fset
Data Range: 0to 160.6375 %
Type: Measured

Suspect Parameter Number: 1118

Parameter Group Number: [65193]

spn1119 - Actual Exhaust Oxygen - The actual amount of oxygen in the exhaust represented as a percentage by volume
with respect to the total volume of exhaust gases leaving the engine.
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Data Length: 2 bytes

Resolution: 0.0025 %/bit , O offset
Data Range: 0to 160.6375 %
Type: Measured

Suspect Parameter Number: 1119

Parameter Group Number: [65193]

spn1120 - Articulation Angle - Angle of deflection of an articulated transit vehicle. A right turn isindicated with a positive
angle and a left turn is indicated with a negative angle.

Data Length: 1byte

Resolution: 1 deg/bit , -125 deg offset
Data Range: -125t0 125 deg

Type: Measured

Suspect Parameter Number: 1120

Parameter Group Number: [65192]

spn1121 - EBS Brake Switch - switch signal which indicates that the brake pedal is being pressed. The EBS brake switch is

independent of the brake light switch and has no provisions for external connections.
00 Brake pedal is not being pressed
01 Brake pedal is being pressed

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1121
Parameter Group Number: [61441]

Spn1122 - Alternator Bearing 1 Temperature - Temperature of the bearing inside the alternator. Bearing 1 isthe left or

rear bearing.

Data Length: 1 byte

Resolution: 1 deg C/bit , -40 deg C offset
Data Range: -40t0 210 deg C

Type: Measured

Suspect Parameter Number: 1122

Parameter Group Number: [65191]

spn1123 - Alternator Bearing 2 Temperature - Temperature of the bearing inside the alternator. Bearing 2 isthe right
or front bearing.

Data Length: 1 byte

Resolution: 1 deg C/bit , -40 deg C of fset
Data Range: -40t0210deg C

Type: Measured

Suspect Parameter Number: 1123

Parameter Group Number: [65191]

spn1124 - Alternator Winding 1 Temperature - Temperature of the windings inside the alternator.
Data Length: 1 byte



Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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1 deg C/bit , -40 deg C offset
-40t0210deg C

Measured

1124

[65191]

spn1125 - Alternator Winding 2 Temperature - Temperature of the windings inside the alternator.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

1 deg C/bit , -40 deg C offset
-40t0 210 deg C

Measured

1125

[65191]

spn1126 - Alternator Winding 3 Temperature - Temperature of the windings inside the alternator.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 deg C/bit , -40 deg C offset
-40t0210deg C

Measured

1126

[65191]

spn1127 - Turbocharger 1 Boost Pressure - Gage pressure of air measured downstream of the compressor discharge
side of the turbocharger. See also SPN 102 for alternate range and resolution. If there is only one boost pressure to report and the range
and resolution in SPN 102 is adequate, then it should be used.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 kPa/hit , 0 offset

0 to +8031.875 kPa (0 to 1164.62 psi)
Measured

1127

[65190]

spn1128 - Turbocharger 2 Boost Pressure - Gage pressure of air measured downstream of the compressor discharge
side of the turbocharger. See also SPN 102 for alternate range and resolution. If there is only one boost pressure to report and the range
and resolution in SPN 102 is adequate, then it should be used.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 kPa/hit , 0 offset

0 to +8031.875 kPa (0 to 1164.62 psi)
Measured

1128

[65190]

spn1129 - Turbocharger 3 Boost Pressure - Gage pressure of air measured downstream of the compressor discharge
side of the turbocharger. See also SPN 102 for alternate range and resolution. If there is only one boost pressure to report and the range
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and resolution in SPN 102 is adequate, then it should be used.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 kPa/hit , 0 offset

0 to +8031.875 kPa (0 to 1164.62 psi)
Measured

1129

[65190]

spn1130 - Turbocharger 4 Boost Pressure - Gage pressure of air measured downstream of the compressor discharge
side of the turbocharger. See also SPN 102 for alternate range and resolution. If there is only one boost pressure to report and the range
and resolution in SPN 102 is adequate, then it should be used.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 kPa/bit , O offset

0 to +8031.875 kPa (0 to 1164.62 psi)
Measured

1130

[65190]

spn1131 - Intake Manifold 2 Temperature - Temperature of pre-combustion air found in intake manifold of engine air

supply system.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 deg C/bit , -40 deg C of fset
-40t0210deg C

Measured

1131

[65189]

spn1132 - Intake Manifold 3 Temperature - Temperature of pre-combustion air found in intake manifold of engine air

supply system.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 deg C/bit , -40 deg C offset
-40t0 210 deg C

Measured

1132

[65189]

spn1133 - Intake Manifold 4 Temperature - Temperature of pre-combustion air found in intake manifold of engine air

supply system.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 deg C/bit , -40 deg C offset
-40t0210deg C

Measured

1133

[65189]
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spn1134 - Engine Intercooler Thermostat Opening - The current position of the thermostat used to regulate the
temperature of the engine intercooler. A value of 0% represents the thermostat being completely closed and 100% represents the
thermostat being completely open.

Data Length: 1 byte

Resolution: 0.4 %/bit , O offset
Data Range: 0to 100 %

Type: Measured

Suspect Parameter Number: 1134

Parameter Group Number: [65262]

spn1135 - Engine Oil Temperature 2 - Temperature of the engine lubricant.

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1135

Parameter Group Number: [65188]

spn1136 - Engine ECU Temperature - Temperature of the engine electronic control unit.

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1136

Parameter Group Number: [65188]

spn1137 - Exhaust Gas Port 1 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1137

Parameter Group Number: [65187]

$pon1138 - Exhaust Gas Port 2 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1138

Parameter Group Number: [65187]

spn1139 - Exhaust Gas Port 3 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes
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Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1139

Parameter Group Number: [65187]

spn1140 - Exhaust Gas Port 4 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1140

Parameter Group Number: [65187]

spn1141 - Exhaust Gas Port 5 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg Chit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1141

Parameter Group Number: [65186]

spn1142 - Exhaust Gas Port 6 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1142

Parameter Group Number: [65186]

spn1143 - Exhaust Gas Port 7 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1143

Parameter Group Number: [65186]

spn1144 - Exhaust Gas Port 8 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C
Type: Measured

Suspect Parameter Number: 1144
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Parameter Group Number: [65186]

spn1145 - Exhaust Gas Port 9 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1145

Parameter Group Number: [65185]

spn1146 - Exhaust Gas Port 10 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1146

Parameter Group Number: [65185]

spn1147 - Exhaust Gas Port 11 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg Chit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1147

Parameter Group Number: [65185]

spn1148 - Exhaust Gas Port 12 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1148

Parameter Group Number: [65185]

spn1149 - Exhaust Gas Port 13 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1149

Parameter Group Number: [65184]

spn1150 - Exhaust Gas Port 14 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes
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Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1150

Parameter Group Number: [65184]

spnl1151 - Exhaust Gas Port 15 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1151

Parameter Group Number: [65184]

spn1152 - Exhaust Gas Port 16 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg Chit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1152

Parameter Group Number: [65184]

spn1153 - Exhaust Gas Port 17 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1153

Parameter Group Number: [65183]

spn1154 - Exhaust Gas Port 18 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1154

Parameter Group Number: [65183]

spn1155 - Exhaust Gas Port 19 Temperature - Temperature at the cylinder exhaust port of the engine.
Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C
Type: Measured

Suspect Parameter Number: 1155



Parameter Group Number:
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[65183]

spn1156 - Exhaust Gas Port 20 Temperature - Temperature at the cylinder exhaust port of the engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1156

[65183]

spn1157 - Main Bearing 1 Temperature - Temperature of the main bearing which supports the crankshaft of the engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1157

[65182]

spn1158 - Main Bearing 2 Temperature - Temperature of the main bearing which supports the crankshaft of the engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1158

[65182]

spn1159 - Main Bearing 3 Temperature - Temperature of the main bearing which supports the crankshaft of the engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1159

[65182]

spn1160 - Main Bearing 4 Temperature - Temperature of the main bearing which supports the crankshaft of the engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1160

[65182]

spn1161 - Main Bearing 5 Temperature - Temperature of the main bearing which supports the crankshaft of the engine.

Data Length:

2 bytes



Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1161

[65181]

spn1162 - Main Bearing 6 Temperature - Temperature of the main bearing which supports the crankshaft of the engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1162

[65181]

spn1163 - Main Bearing 7 Temperature - Temperature of the main bearing which supports the crankshaft of the engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1163

[65181]

spn1164 - Main Bearing 8 Temperature - Temperature of the main bearing which supports the crankshaft of the engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1164

[65181]

spn1165 - Main Bearing 9 Temperature - Temperature of the main bearing which supports the crankshaft of the engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1165

[65180]

$pn1166 - Main Bearing 10 Temperature - Temperature of the main bearing which supports the crankshaft of the

engine.
Data Length:
Resolution:
Data Range:

Type:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured
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Suspect Parameter Number: 1166
Parameter Group Number: [65180]

spn1167 - Main Bearing 11 Temperature - Temperature of the main bearing which supports the crankshaft of the

engine.

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1167

Parameter Group Number: [65180]

spn1168 - Turbocharger Lube Oil Pressure 2 - Gage pressure of oil in turbocharger |ubrication system.
Data Length: 1byte

Resolution: 4 kPalbit , 0 offset
Data Range: 0 to 1000 kPa
Type: Measured

Suspect Parameter Number: 1168

Parameter Group Number: [65179]

spn1169 - Turbocharger 2 Speed - Rotational velocity of rotor in the turbocharger.

Data Length: 2 bytes
Resolution: 4 rpm/bit , 0 offset
Data Range: 0to 257,020 rpm
Type: Measured

Suspect Parameter Number: 1169

Parameter Group Number: [65179]

spn1170 - Turbocharger 3 Speed - Rotational velocity of rotor in the turbocharger.

Data Length: 2 bytes
Resolution: 4 rpm/bit , 0 offset
Data Range: 0to 257,020 rpm
Type: Measured

Suspect Parameter Number: 1170

Parameter Group Number: [65179]

spn1171 - Turbocharger 4 Speed - Rotational velocity of rotor in the turbocharger.

Data Length: 2 bytes
Resolution: 4 rpm/bit , 0 offset
Data Range: 0to 257,020 rpm
Type: Measured

Suspect Parameter Number: 1171

Parameter Group Number: [65179]
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spn1172 - Turbocharger 1 Compressor Inlet Temperature - Temperature of the air entering the compressor side

of the turbocharger.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1172

[65178]

spn1173 - Turbocharger 2 Compressor | nlet Temperature - Temperature of the air entering the compressor side

of the turbocharger.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1173

[65178]

spn1174 - Turbocharger 3 Compressor | nlet Temperature - Temperature of the air entering the compressor side

of the turbocharger.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1174

[65178]

spn1175 - Turbocharger 4 Compressor | nlet Temperature - Temperature of the air entering the compressor side

of the turbocharger.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1175

[65178]

spn1176 - Turbocharger 1 Compressor | nlet Pressure - Gage pressure of the air entering the compressor side of the

turbocharger.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/128 kPa/bit , -250 kPa offset
-250 kPaTO 251.99 kPa
Measured

1176

[65177]
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spn1177 - Turbocharger 2 Compressor Inlet Pressure - Gage pressure of the air entering the compressor side of the

turbocharger.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/128 kPalhit , -250 kPa of fset
-250 kPaTO 251.99 kPa
Measured

1177

[65177]

spn1178 - Turbocharger 3 Compressor | nlet Pressure - Gage pressure of the air entering the compressor side of the

turbocharger.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/128 kPa/hit , -250 kPa offset
-250 kPaTO 251.99 kPa
Measured

1178

[65177]

spn1179 - Turbocharger 4 Compressor | nlet Pressure - Gage pressure of the air entering the compressor side of the

turbocharger.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/128 kPa/hit , -250 kPa offset
-250 kPaTO 251.99 kPa
Measured

1179

[65177]

spon1180 - Turbocharger 1 Turbine Inlet Temperature - Temperature of the combustion by-products entering the

turbine side of the turbocharger.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1180

[65176]

spn1181 - Turbocharger 2 Turbine Inlet Temperature - Temperature of the combustion by-products entering the

turbine side of the turbocharger.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1181

[65176]
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spn1182 - Turbocharger 3 Turbine Inlet Temperature - Temperature of the combustion by-products entering the

turbine side of the turbocharger.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1182

[65176]

spn1183 - Turbocharger 4 Turbine Inlet Temperature - Temperature of the combustion by-products entering the

turbine side of the turbocharger.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1183

[65176]

spn1184 - Turbocharger 1 Turbine Outlet Temperature - Temperature of the combustion by-products exiting the

turbine side of the turbocharger.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1184

[65175]

spn1185 - Turbocharger 2 Turbine Outlet Temperature - Temperature of the combustion by-products exiting the

turbine side of the turbocharger.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1185

[65175]

spn1186 - Turbocharger 3 Turbine Outlet Temperature - Temperature of the combustion by-products exiting the

turbine side of the turbocharger.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

1186

[65175]
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spn1187 - Turbocharger 4 Turbine Outlet Temperature - Temperature of the combustion by-products exiting the
turbine side of the turbocharger.

Data Length: 2 bytes

Resolution: 0.03125 deg Chit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1187

Parameter Group Number: [65175]

Spn1188 - Turbocharger 1 Wastegate Drive - Position of the wastegate drive. A value of 0% represents fully closed and
avalue of 100% represents fully open.

Data Length: 1 byte

Resolution: 0.4 %/bit , O offset
Data Range: 0to 100 %

Type: Measured

Suspect Parameter Number: 1188

Parameter Group Number: [65174]

spn1189 - Turbocharger 2 Wastegate Drive - Position of the wastegate drive. A value of 0% represents fully closed and
avalue of 100% represents fully open.

Data Length: 1 byte

Resolution: 0.4 %/bit , O offset
Data Range: 0to 100 %

Type: Measured

Suspect Parameter Number: 1189

Parameter Group Number: [65174]

spn1190 - Turbocharger 3 Wastegate Drive - Position of the wastegate drive. A value of 0% represents fully closed and
avalue of 100% represents fully open.

Data Length: 1byte

Resolution: 0.4 %/bit , O offset
Data Range: 0to 100 %

Type: Measured

Suspect Parameter Number: 1190

Parameter Group Number: [65174]

spn1191 - Turbocharger 4 Wastegate Drive - Position of the wastegate drive. A value of 0% represents fully closed and
avalue of 100% represents fully open.

Data Length: 1 byte

Resolution: 0.4 %/bit , O offset
Data Range: 0to 100 %

Type: M easured

Suspect Parameter Number: 1191

Parameter Group Number: [65174]
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spn1192 - Turbocharger Wastegate Actuator Control Air Pressure - Gage pressure of the air used to control
the actuator which opens and closes the wastegate valve.

Data Length: 1byte

Resolution: 4 kPalbit , 0 offset
Data Range: 0 to 1000 kPa
Type: Measured

Suspect Parameter Number: 1192

Parameter Group Number: [65174]

spn1193 - Engine Operation Time Since Rebuild - Thetimein engine operation since the last engine rebuild.
Data Length: 4 bytes

Resolution: 1 g/bit, 0 offset
Data Range: 0104,211,081,215s
Type: Measured

Suspect Parameter Number: 1193

Parameter Group Number: [65173]

spn1194 - Anti-theft Encryption Seed Present I ndicator - indicates the presence of the encryption seed random

number.

00 - Random number is not present
01 - Random number is present

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1194
Parameter Group Number: [ 56320]

spn1195 - Anti-theft Password Valid I ndicator - Indicates the presence of avalidated password.
00 - Password is not a validated password
01 - Password is avalidated password

Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1195
Parameter Group Number: [ 56320]

spn1196 - Anti-theft Component Status States - Indicates whether or not the component can be started.
00 Unlocked
01 Locked
10 Blocked
11 Not defined
00b - Unlocked = This state indicates that the component can be started without the end user being required to enter a password.
01b - Locked = This state indicates that the component can NOT be started (i.e., Unlocked) without the end user being required to
enter a password.
10b - Blocked = This state indicates that a Lock or Unlock command cannot be executed because some other agorithm or
command of higher priority is commanding differently.

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1196

Parameter Group Number: [ 56320]



Vehicle Application Layer - J1939-71 (through December 2001) - p. 148

spn1197 - Anti-theft Modify Password States - This parameter is used to indicate whether a password request was

successfully performed, or if the request could not be perform due to system constraints or if the request was not avalid request.
00 Ok
01 Full_of_Passwords
10 Empty_of Passwords
11 Not_valid
00b - Ok = This state indicates that the request was successfully performed.
01b - Full_Of_Passwords = This state indicates that the component can NOT store any additional passwords in its memory.
10b - Empty_Of Passwords = This state indicates that the component would be empty of passwords (an unacceptable condition) if
the password under which the end user is logged in, is deleted. Thus the delete password command is not successfully executed.
Note that if the Delete_Password command is sent to a component that does not currently have a password the
Empty_Of Passwords state indicator shall be used.
11b - Not_Valid = This state indicates that the request is not avalid one.

Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1197
Parameter Group Number: [ 56320]

$pNn1198 - Anti-theft Random Number - A seven byte random numeric code provided by the component in response to an
anti-theft request. This parameter is sent as a numeric value utilizing the full range of 0 to OxFFFFFFFFFFFFFF. The most significant
byte is sent first, not following the rules of Table 1.

Data Length: 7 bytes
Resolution: ASCII , 0 offset
Data Range: 0to 255 per byte
Type: Status

Suspect Parameter Number: 1198

Parameter Group Number: [56320]

Spn1199 - Anti-theft Encryption Indicator States - This parameter is used to indicate if a random number seed is

being requested, or if an encrypted password is being provided to the component.
00 Encryption_Seed_Request
01 Encrypted_Code_Present
10 Not defined
11 Not_Available
00b - Encryption_Seed Request = This state represents a request to the component to provide arandom number seed.
01b - Encrypted_Code_Present = This state is used to indicate that an encrypted password is being provided to the component.
11b - Not_Avaiiable = This state is used to indicate that a random number is NOT being requested nor is an encrypted password
being provided to the component.

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1199
Parameter Group Number: [ 56576 ]

spn1200 - Anti-theft Desired Exit Mode States - This parameter is used to specify the desired triggers that are to be

used by the component in deciding when to transition to the Locked state.
00 Lock_Upon_Operator_Request
01 Lock_When_Key_Off
10 Not defined
11 Not_Available
00b - Lock_Upon_Operator_Request'This state is used to indicate that the end user would have to manually enter a password to
Lock the engine.
01b - Lock_When_Keyoff'This state is used to indicate that the component would automatically transition to the Locked state
when the end user turns off the engine (i.e. without the end user being required to manually enter the password).
11b - Not_AvailableThis state isindicates that the option is not selectable or changeable by the operator via using current tool.



Vehicle Application Layer - J1939-71 (through December 2001) - p. 149

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1200
Parameter Group Number: [ 56576]

spn1201 - Anti-theft Command States - This parameter is used to identify the specific requests being sent to the

component.
000 Add_Password
001 Delete_Password
010 Change_Password
011 Lock_or_Unlock
100 Check_Status
101 Login
110-111 Not defined
000b - Add_Password This state represents a request to the component to add a password to the list of passwords that the
component has stored as valid codes. This command will not be performed if the component has already stored, the maximum
number of passwords that it is capable of storing. The Login command must precede this command.
001b - Delete Password This state represents a request to the component to delete the password (the same one used when the
end-user logged in). See SPN 1197 for limitations.
010b - Change_Password This state represents a request to the component to change the password (the same one that the end-user
logged in with) to a different password, which isto be specified by the end user. The Login command must precede this
command.
011b - Lock_Or_Unlock'This state represents a request to the component to change from the Locked state to the Unlocked state or
from the Unlocked state to the L ocked state.
100b - Check_StatusThis state represents a request to check to see if the component isin the Locked or Unlocked state.
101b - Login'This state represents a regquest to validate the end user, before performing commands such as Add_Password and
Change_Password.

Bit Length: 3 bits
Type: Status
Suspect Parameter Number: 1201
Parameter Group Number: [ 56576 ]

spn1202 - Anti-theft Password Representation - This parameter is the seven byte numeric code (i.e., “encrypted
password' or “key') that is generated based on the encryption algorithm, the password supplied by the end user, and the random number
seed given by the component. This parameter is sent as a numeric value utilizing the full range of 0 to OxFFFFFFFFFFFFFF. The most
significant byteis sent first, not following the rules of Table 1.

Data Length: 7 bytes
Resolution: ASCII , 0 offset
Data Range: 0to 255 per byte
Type: Status

Suspect Parameter Number: 1202

Parameter Group Number: [56576]

spn1203 - Engine Auxiliary Coolant Pressure - Gage pressure of coolant found in the intercooler which is located
after the turbocharger.

Data Length: 1 byte

Resolution: 4 kPalbit , 0 offset
Data Range: 0 to 1000 kPa
Type: Measured

Suspect Parameter Number: 1203

Parameter Group Number: [65172]
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spn1204 - Electrical Load - Electrical power delivered by the engine to the electrical system connected to the generator.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 kW/hit , 0 offset
0to 32,127.5 kW
Measured

1204

[65171]

spn1205 - Safety Wire Status - Status signal which indicates that the safety wire has been activated. When the safety wire s

activated, the engine will not operate. Thisis used for maintenance purposes.
00 - Safety wire has not been activated
01 - Safety wire has been activated

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1205
Parameter Group Number: [65171]

spn1206 - Turning Gear Engaged - Status signal which indicates that the turning gear is engaged. The turning gear is used

to turn the flywheel/crankshaft, for maintenance purposes, while the engineis not running.
00 - Turning gear is not engaged
01 - Turning gear is engaged

Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1206
Parameter Group Number: [ 65171]

spn1207 - Engine ECU Temperature (OBSOLETE use SPN 1136) - Temperature of the engine electronic
control unit. (21, 1207 are not to be used - obsolete)

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1207

Parameter Group Number: 1

spn1208 - Pre-filter Oil Pressure - Gage pressure of the engine oil before the oil reaches the oil filter.

Data Length: 1byte

Resolution: 4 kPalbit , 0 offset
Data Range: 0 to 1000 kPa
Type: Measured

Suspect Parameter Number: 1208

Parameter Group Number: [65170]

spn1209 - Exhaust Gas Pressure - Gage pressure of the exhaust gasses as measured at the turbine inlet of the turbocharger.
Data Length: 2 bytes
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Resolution: 1/128 kPa/hit , -250 kPa offset
Data Range: -250 kPaTO 251.99 kPa
Type: Measured

Suspect Parameter Number: 1209

Parameter Group Number: [65170]

spon1210 - Fuel Rack Position - Measured position of the engine fuel rack. A value of 0% rack represents no fueling and a
value of 100% rack represents maximum fueling.

Data Length: 1byte

Resolution: 0.4 %/bit , 0 offset
Data Range: 0to 100 %

Type: Measured

Suspect Parameter Number: 1210

Parameter Group Number: [65170]

spn1211 - Engine Build Hours Reset - Command signal used to reset the engine rebuild hours.

00 Do not reset

01 Reset

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1211
Parameter Group Number: [ 56832]

spn1212 - Engine Auxiliary Coolant Temperature - Temperature of coolant found in the intercooler which is located
after the turbocharger.

Data Length: 1 byte

Resolution: 1 deg C/bit , -40 deg C offset
Data Range: -40t0210deg C

Type: Measured

Suspect Parameter Number: 1212

Parameter Group Number: [65172]

spn1237 - Engine Shutdown Override Switch - Switch signal which indicates the position of the engine shutdown
override switch. This switch function allows the operator to override an impending engine shutdown.

00 - Off

01-0n
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1237
Parameter Group Number: [ 65265]

$pn1238 - Traction Control Override Switch - switch signal which indicates the position of the traction control

override switch. The traction control override signal disables the automatic traction control function alowing the wheelsto spin.
00- off
01- on
10 - Error
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11 - Not available or not installed

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1238
Parameter Group Number: [61441]

spn1239 - Fuel Leakage 1 - Status signal which indicates fuel leakage in the fuel rail of the engine. The location can be either

before or after the fuel pump.

00 - no leakage detected
01 - leakage detected

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1239
Parameter Group Number: [ 65169 ]

spn1240 - Fuel Leakage 2 - Status signal which indicates fuel leakage in the fuel rail of the engine. The location can be either

before or after the fuel pump.

00 - no leakage detected
01 - leakage detected

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1240
Parameter Group Number: [ 65169]

spn1241 - Mass Flow (Gaseous) - Massflow of natural gas to the engine.

Data Length: 2 bytes

Resolution: 0.05 kg/h per bit , 0 offset
Data Range: 0to 3212.75 kg/h

Type: Measured

Suspect Parameter Number: 1241

Parameter Group Number: [65170]

spn1242 - | nstantaneous Estimated Brake Power - Estimate of the power developed by the engine.
Data Length: 2 bytes

Resolution: 0.5 kW/bit , O offset
Data Range: 010 32,127.5 kW
Type: Measured

Suspect Parameter Number: 1242

Parameter Group Number: [65170]

spn1243 - ABS Fully Operational - Signal which indicates whether an ABS system is fully operational or whether its
functionality is reduced by a defect or by an intended action (e.g., by activation of an ABS-off-road switch or during special diagnostic
procedures). There are cases where the signal is necessary to fulfill legal regulations for special applications (e.g., switching off

integrated retarders).
00 - Not Fully Operational
01 - Fully Operational
Bit Length: 2 bits



Type:
Suspect Parameter Number:
Parameter Group Number:
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Status
1243
[ 61441]

spn1246 - Number of Torque History Records - Number of torque history records contained in the engine torque
history PGN. A value of 0 is broadcast if no torque history records are stored in the ECU.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 record/bit , O offset
0 to 250 records
Measured

1246

[65168]

spn1247 - Engine Power - Advertised engine power capability. Advertised power is what a customer will find on a sales sheet

for an engine with a certain calibration.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 kW/hit , O offset
0to 32,127.5 kW
Measured

1247

[65168]

spn1248 - Peak Engine Torque 1 - Maximum torque output of the current ECU calibration when the engine operates on
torque curve 1. For calibrations that support two torque curves, this parameter shall be assigned the value of the lower curve. For
calibrations that support only one curve, this parameter should be used.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1 Nmv/bit , O offset
0to 64,255 Nm
Measured

1248

[65168]

spn1249 - Peak Engine Torque 2 - Maximum torque output of the current ECU calibration when the engine operates on
torque curve 2. For calibrations that support two torque curves, this parameter shall be assigned the value of the higher curve. For
calibrations that support only one curve, this parameter should to set to 'not available'.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1 Nmvbit , O offset
0to 64,255 Nm
Measured

1249

[65168]

spn1250 - Calibration Record Start Month - calendar month timestamp when an ECU record was established. NOTE -
A value of 0 for the month is null. The value 1 identifies January; 2 identifies February; etc.



Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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1 byte

1 month/bit , O offset
0 to 250 months

1to 12 month
Measured

1250

[65168]

spn1251 - Calibration Record Start Day - Calendar day timestamp when an ECU record was established. NOTE - A
value of O for the dateis null. Thevalues 1, 2, 3, and 4 are used to identify the first day of the month; 5, 6, 7, and 8 identify the second

day of the month; etc.
Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.25 days/bit , 0 offset
0to 62.5 days

0.25to0 31.75 day
Measured

1251

[65168]

spn1252 - Calibration Record Start Year - Calendar year timestamp when an ECU record was established. NOTE - A
value of O for the year identifies the year 1985; avalue of 1 identifies 1986; etc.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 year/bit , 1985 years offset
1985 to 2235 years

1985 to 2235 year

Measured

1252

[65168]

spn1253 - Calibration Record Duration Time - Duration in hours for which the engine operated in the conditions

captured in the current record.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

0.05 hr/hit , 0 offset
0to 210,554,060.75 hr
Measured

1253

[65168]

spn1254 - Torque Limiting Feature Status - Status of an ECU feature which limits the torque output of the engine.

00 - Disabled
01 - Enabled

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1254

[ 65168 ]
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§pNn1255 - Transmission Gear Ratio 1 - Gear ratio value stored in the ECU that is used to define arange of transmission
gearsfor which alimit is applied to the engine output torque. Transmission gear ratio 1 should be the numerically highest transmission
gear ratio breakpoint that defines ratio ranges for torque limits.

Data Length: 2 bytes
Resolution: 0.01/bit, O offset
Data Range: 0to 642.55
Type: Measured
Suspect Parameter Number: 1255

Parameter Group Number: [65168]

spn1256 - Engine Torque Limit 1, Transmission - Limit applied to the engine output torque during vehicle operation
in transmission gear ratios numerically greater than transmission gear ratio 1 (see SPN 1255).

Data Length: 2 bytes
Resolution: 1 Nm/bit, 0 offset
Data Range: 0to 64,255 Nm
Type: Measured

Suspect Parameter Number: 1256

Parameter Group Number: [65168]

SpN1257 - Transmission Gear Ratio 2 - Gear ratio value stored in the ECU that is used to define arange of transmission
gears for which alimit is applied to the engine output torque. Transmission gear ratio 2 should be the numerically highest transmission
gear ratio breakpoint less than transmission gear ratio 1 (see SPN 1255) that defines ratio ranges for torque limits.

Data Length: 2 bytes

Resolution: 0.01/bit , O offset
Data Range: 0to 642.55
Type: Measured
Suspect Parameter Number: 1257

Parameter Group Number: [65168]

spn1258 - Engine Torque Limit 2, Transmission - Limit applied to the engine output torque during vehicle operation
in transmission gear ratios numerically less than or equal to transmission gear ratio 1 (see SPN 1255) and numerically greater than
transmission gear ratio 2 (see.SPN 1257). For example, with transmission gear ratio 1 equal to 12.0:1 and transmission gear ratio 2
equal to 5.0:1, vehicle operation in atransmission gear with aratio of 6.0:1 will result in the application of engine torque limit 2,
transmission.

Data Length: 2 bytes
Resolution: 1 Nm/bit , O offset
Data Range: 0to 64,255 Nm
Type: Measured

Suspect Parameter Number: 1258

Parameter Group Number: [65168]

spN1259 - Transmission Gear Ratio 3 - Gear ratio value stored in the ECU that is used to define arange of transmission
gears for which alimit is applied to the engine output torque. Transmission gear ratio 3 should be the numerically highest transmission
gear ratio breakpoint less than transmission gear ratio 2 (see SPN 1257) that defines ratio ranges for torque limits.
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Data Length: 2 bytes
Resolution: 0.01/bit , O offset
Data Range: 0to 642.55
Type: Measured
Suspect Parameter Number: 1259

Parameter Group Number: [65168]

spn1260 - Engine Torque Limit 3, Transmission - Limit applied to the engine output torque during vehicle operation
in transmission gear ratios numerically less than or equal to transmission gear ratio 2 (see SPN 1257) and numerically greater than
transmission gear ratio 3 (see.SPN 1259). For example, with transmission gear ratio 2 equal to 5.0:1 and transmission gear ratio 3 equal
to 2.0:1, vehicle operation in atransmission gear with aratio of 3.0:1 will result in the application of engine torque limit 3,

transmission.

Data Length: 2 bytes
Resolution: 1 Nmvbit , O offset
Data Range: 0to 64,255 Nm
Type: Measured

Suspect Parameter Number: 1260

Parameter Group Number: [65168]

spn1261 - Engine Torque Limit 4, Transmission - Limit applied to the engine output torque during vehicle operation
in transmission gear ratios numerically less than or equal to transmission gear ratio 3 (see SPN 1259).

Data Length: 2 bytes
Resolution: 1 Nm/bit , O offset
Data Range: 0to 64,255 Nm
Type: Measured

Suspect Parameter Number: 1261

Parameter Group Number: [65168]

spn1262 - Engine Torque Limit 5, Switch - Limit applied to the engine output torque based on activation of an ECU

switch input.

Data Length: 2 bytes
Resolution: 1 Nm/bit, 0 offset
Data Range: 0to 64,255 Nm
Type: Measured

Suspect Parameter Number: 1262

Parameter Group Number: [65168]

spn1263 - Engine Torque Limit 6, Axle Input - Limit applied to the engine output torque based on the maximum
allowable axle input torque. Axleinput torque is calculated as the current engine torque output multiplied by the transmission gear ratio.

Data Length: 2 bytes
Resolution: 2 Nm/bit , O offset
Data Range: 0t0 128,510 Nm
Type: Measured

Suspect Parameter Number: 1263



Parameter Group Number:
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[65168]

spn1264 - Extended Crankcase Blow-by Pressure - duplicate (see SPN 22) - Differential crankcase blow-by
pressure as measured through a tube with a venturi. (1264 not to be used ' obsolete)

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.05 kPa/bit , O offset
0to 12.5 kPa
Measured

1264

I

spn1320 - Externally Supplied Air Pressure - Pressure of the air used to shut off the fuel supply to the engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.5 kPalbit , 0 offset
0to0 32,127.5 kPa
Measured

1320

[65167]

spn1349 - Injector Metering Rail 2 Pressure - The gage pressure of fuel in the metering rail #2 as delivered from the
supply pump to the injector metering inlet. See Figure SPN1381_A for fuel system related parameters. Although the figure does not
show rail #2 it does show the relationship of rail pressure to other signals.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/256 MPalbit , O offset
0to 251 Mpa
Measured

1349

[65243]

spn1350 - Time Since Last Service - The vehicle operation time since the last service was performed. The type of service
information isidentified by the service component identification number.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1 hr/bit , -32,127 hr offset
-32,127 t0 32,128 hr
Measured

1350

[65166]

spn1376 - Battery 2 Potential (Voltage) (duplicate - see also SPN 444) - The voltage for isolated battery #2.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:

2 bytes

0.05 V/hit , 0 offset
0to 3212.75V
Measured

1376



Parameter Group Number:
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(0

spn1379 - Service Component | dentification - Identification of component needing service. See Table SPN911_A.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

11D/bit, O offset
0to 2501D
Measured

1379

[65166]

$pn1380 - Engine Oil Level Remote Reservoir - Ratio of current volume of engine oil in aremote reservair to the
maximum required volume. If asingle switch (on/off) is used, 20% and 100% respectively will be used where 100% means no oil needs
to be added and 20% means oil needs to be added. If two switches are used, 20%, 50%, and 100% will be used where 20% indicates the
oil iscritically low, 50% indicates the oil level islow, and 100% means no oil needs to be added. For continuous sensors, the actual

measured percent will be used.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

1380

[65130]

spn1381 - Fuel Supply Pump Inlet Pressure - Absolute pressure of fuel at the fuel supply pump inlet. See Figures

SPN16_A & SPN16_B
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

2 kPalbit , 0 offset
0 to 500 kPa
Measured

1381

[65130]

spn1382 - Fud Filter (suction side) Differential Pressure - Differential pressure measured across the fuel filter
located between the fuel tank and the supply pump. See Figures SPN16_A and SPN16 B.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

2 kPalbit , 0 offset
0 to 500 kPa
Measured

1382

[65130]

spn1385 - Auxiliary Temperature #1 (duplicate see also SPN 441) - Temperature measured by auxiliary
temperature sensor #1 or #2. Not to be used in place of existing SPNs.

Data Length:

Resolution:

1 byte
1 deg C/bit , -40 deg C offset



Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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-40t0210deg C
Measured
1385

I

spn1386 - Auxiliary Temperature #2 (duplicate see also SPN 442) - Temperature measured by auxiliary
temperature sensor #1 or #2. Not to be used in place of existing SPNs.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 deg C/bit , -40 deg C offset
-40t0210deg C

Measured

1386

(0

spn1387 - Auxiliary Pressure #1 - Pressure measured by auxiliary pressure sensor #1. Not to be used in place of existing

SPNs.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

16 kPa/bit , 0 offset
0 to 4000 kPa
Measured

1387

[65164]

spn1388 - Auxiliary Pressure #2 - Pressure measured by auxiliary pressure sensor #2. Not to be used in place of existing

SPNs.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

16 kPa/bit , 0 offset
0 to 4000 kPa
Measured

1388

[65164]

5pNn1389 - Fuel Specific Gravity - This parameter conveys the specific gravity of the gaseous fuel being used by the engine.
The specific gravity of the fuel can then be used to compute the density of the fuel.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.000L/bit , O of fset
00 6.4255

0 to 2.0000

Status

1389

[65202]

spn1390 - Absolute Fuel Valve Inlet Pressure - The absolute pressure at the inlet of the gaseous fuel valve.

Data Length:

2 bytes
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Resolution: 0.1 kPa/bit , 0 offset
Data Range: 010 6,425.5 kPa
Type: Measured

Suspect Parameter Number: 1390

Parameter Group Number: [65163]

spn1391 - Outlet to I nlet Fuel Valve Differential Pressure - The differential pressure between theinlet and the
outlet of agaseousfuel valve.

Data Length: 2 bytes

Resolution: 0.1 kPa/bit , 0 offset
Data Range: 0to 6,425.5 kPa
Type: Measured

Suspect Parameter Number: 1391

Parameter Group Number: [65163]

spn1392 - Air to Fuel Differential Pressure - The differential pressure between the gaseous fuel and the air intake
manifold.

Data Length: 2 bytes

Resolution: 0.1 kPa/bit , 0 offset
Data Range: 010 6,425.5 kPa
Type: Measured

Suspect Parameter Number: 1392

Parameter Group Number: [65163]

spn1393 - Cylinder 1 Ignition Transformer Secondary Output - This parameter indicates the relative intensity of
the secondary output voltage of the ignition transformer.

Data Length: 1 byte

Resolution: 1 %/hit , -125% offset
Data Range: -125t0 125 %

Type: Measured

Suspect Parameter Number: 1393

Parameter Group Number: [65160]

spn1394 - Cylinder 2 Ignition Transformer Secondary Output - This parameter indicates the relative intensity of
the secondary output voltage of the ignition transformer.

Data Length: 1byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %

Type: Measured

Suspect Parameter Number: 1394

Parameter Group Number: [65160]

spn1395 - Cylinder 3 Ignition Transformer Secondary Output - This parameter indicates the relative intensity of
the secondary output voltage of the ignition transformer.
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Data Length: 1 byte

Resolution: 1 %/hit , -125% offset
Data Range: -125t0 125 %

Type: Measured

Suspect Parameter Number: 1395

Parameter Group Number: [65160]

spn1396 - Cylinder 4 Ignition Transformer Secondary Output - This parameter indicates the relative intensity of
the secondary output voltage of the ignition transformer.

Data Length: 1byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %

Type: Measured

Suspect Parameter Number: 1396

Parameter Group Number: [65160]

spn1397 - Cylinder 5 Ignition Transformer Secondary Output - This parameter indicates the relative intensity of
the secondary output voltage of the ignition transformer.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0125 %

Type: Measured

Suspect Parameter Number: 1397

Parameter Group Number: [65160]

spn1398 - Cylinder 6 Ignition Transformer Secondary Output - This parameter indicates the relative intensity of
the secondary output voltage of the ignition transformer.

Data Length: 1byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %

Type: Measured

Suspect Parameter Number: 1398

Parameter Group Number: [65160]

spn1399 - Cylinder 7 Ignition Transformer Secondary Output - This parameter indicates the relative intensity of
the secondary output voltage of the ignition transformer.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %

Type: Measured

Suspect Parameter Number: 1399

Parameter Group Number:

spn1400 - Cylinder 8 Ignition Transformer Secondary Output - This parameter indicates the relative intensity of

[65160]
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the secondary output voltage of the ignition transformer.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/bit , -125% offset
-125t0125%
Measured

1400

[65160]

spn1401 - Cylinder 9 Ignition Transformer Secondary Output - This parameter indicates the relative intensity of
the secondary output voltage of the ignition transformer.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/hit , -125% offset
-125t0 125 %
Measured

1401

[65161]

spn1402 - Cylinder 10 Ignition Transformer Secondary Output - This parameter indicates the relative intensity
of the secondary output voltage of the ignition transformer.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

1 %/bit , -125% offset
-125t0 125 %
Measured

1402

[65161]

spn1403 - Cylinder 11 Ignition Transformer Secondary Output - This parameter indicates the relative intensity
of the secondary output voltage of the ignition transformer.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/bit , -125% offset
-125t0 125 %
Measured

1403

[65161]

spn1404 - Cylinder 12 Ignition Transformer Secondary Output - This parameter indicates the relative intensity
of the secondary output voltage of the ignition transformer.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/hit , -125% offset
-125t0 125 %
Measured

1404

[65161]
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spn1405 - Cylinder 13 Ignition Transformer Secondary Output - This parameter indicates the relative intensity

of the secondary output voltage of the ignition transformer.

Data Length: 1byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %

Type: Measured

Suspect Parameter Number: 1405

Parameter Group Number: [65161]

Spn1406 - Cylinder 14 Ignition Transformer Secondary Output - This parameter indicates the relative intensity

of the secondary output voltage of the ignition transformer.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn1407 - Cylinder 15 Ignition Transformer Secondary Output - This parameter indicates the relative intensity

1 byte

1 %/bit , -125% offset
-125t0 125 %
Measured

1406

[65161]

of the secondary output voltage of the ignition transformer.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn1408 - Cylinder 16 Ignition Transformer Secondary Output - This parameter indicates the relative intensity

1 byte

1 %/hit , -125% offset
-125t0125 %
Measured

1407

[65161]

of the secondary output voltage of the ignition transformer.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn1409 - Cylinder 17 Ignition Transformer Secondary Output - This parameter indicates the relative intensity

1byte

1 %/hit , -125% offset
-125t0 125 %
Measured

1408

[65161]

of the secondary output voltage of the ignition transformer.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/bit , -125% offset
-125t0 125 %
Measured

1409

[65162]
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spn1410 - Cylinder 18 Ignition Transformer Secondary Output - This parameter indicates the relative intensity
of the secondary output voltage of the ignition transformer.

Data Length: 1byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %

Type: Measured

Suspect Parameter Number: 1410

Parameter Group Number: [65162]

spn1411 - Cylinder 19 Ignition Transformer Secondary Output - This parameter indicates the relative intensity
of the secondary output voltage of the ignition transformer.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0125%

Type: Measured

Suspect Parameter Number: 1411

Parameter Group Number: [65162]

spn1412 - Cylinder 20 Ignition Transformer Secondary Output - This parameter indicates the relative intensity
of the secondary output voltage of the ignition transformer.

Data Length: 1 byte

Resolution: 1 %/hit , -125% offset
Data Range: -125t0 125 %

Type: Measured

Suspect Parameter Number: 1412

Parameter Group Number: [65162]

spn1413 - Cylinder 1 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/bit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1413

Parameter Group Number: [65154]

spn1414 - Cylinder 2 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1414

Parameter Group Number: [65154]

spn1415 - Cylinder 3 Ignition Timing - Theignition timing of the cylinder.
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Data Length: 2 bytes

Resolution: 1/128 deg/bit , -200 deg of fset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1415

Parameter Group Number: [65154]

spn1416 - Cylinder 4 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1416

Parameter Group Number: [65154]

spn1417 - Cylinder 5 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1417

Parameter Group Number: [65155]

Spn1418 - Cylinder 6 I gnition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1418

Parameter Group Number: [65155]

spn1419 - Cylinder 7 I gnition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/bit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1419

Parameter Group Number: [65155]

spn1420 - Cylinder 8 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes
Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status
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Suspect Parameter Number: 1420
Parameter Group Number: [65155]

spn1421 - Cylinder 9 I gnition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/bit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1421

Parameter Group Number: [65156]

spn1422 - Cylinder 10 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1422

Parameter Group Number: [65156]

spn1423 - Cylinder 11 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1423

Parameter Group Number: [65156]

spn1424 - Cylinder 12 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1424

Parameter Group Number: [65156]

spn1425 - Cylinder 13 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/bit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1425

Parameter Group Number: [65157]

$pNn1426 - Cylinder 14 Ignition Timing - Theignition timing of the cylinder.
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Data Length: 2 bytes

Resolution: 1/128 deg/bit , -200 deg of fset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1426

Parameter Group Number: [65157]

spn1427 - Cylinder 15 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1427

Parameter Group Number: [65157]

spn1428 - Cylinder 16 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1428

Parameter Group Number: [65157]

Spn1429 - Cylinder 17 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1429

Parameter Group Number: [65158]

spn1430 - Cylinder 18 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/bit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1430

Parameter Group Number: [65158]

spn1431 - Cylinder 19 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes
Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status
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Suspect Parameter Number: 1431
Parameter Group Number: [65158]

spn1432 - Cylinder 20 Ignition Timing - Theignition timing of the cylinder.

Data Length: 2 bytes

Resolution: 1/128 deg/bit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1432

Parameter Group Number: [65158]

spn1433 - Desired I gnition Timing #1 - A programmable timing value specific to the engine's application. Factors
affecting this value include both fuel type and the nature of the load being driven.

Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1433

Parameter Group Number: [65159]

spn1434 - Desired Ignition Timing #2 - A programmable timing val ue specific to the engine's application. Factors
affecting this value include both fuel type and the nature of the load being driven.

Data Length: 2 bytes

Resolution: 1/128 deg/bit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1434

Parameter Group Number: [65159]

spn1435 - Desired I gnition Timing #3 - A programmable timing value specific to the engine's application. Factors
affecting this value include both fuel type and the nature of the load being driven.

Data Length: 2 bytes

Resolution: 1/128 deg/bit , -200 deg offset
Data Range: -200 to 301.99 deg

Type: Status

Suspect Parameter Number: 1435

Parameter Group Number: [65159]

$pn1436 - Actual Ignition Timing - The actual ignition timing at the current engine conditions. This parameter may or may
not be equal to one of the desired timing parameters (see SPNs 1433-1435), depending on the status of the engine.
Data Length: 2 bytes

Resolution: 1/128 deg/hit , -200 deg offset
Data Range: -200 to 301.99 deg
Type: Status



Suspect Parameter Number:
Parameter Group Number:
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1436
[65159]

spn1437 - Road Speed Limit Status - Status (active or not active) of the system used to limit maximum vehicle velocity.

00 - Active
01 - Not Active

NOTE - While somewhat inconsistent with other J1939 status parameters, the states defining 00 = active and 01 = inactive for
Road Speed Limit Status are NOT typographical errors, and should be implemented as stated.

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1437

[ 61443]

spn1438 - ABS/EBS Amber Warning Signal (Powered Vehicle) - This parameter commands the ABS/EBS

amber/yellow optical warning signal

00 Off

010n

10 Reserved

11 Take no action

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
1438
[61441]

spn1439 - EBS Red Warning Signal - This parameter commands the EBS red optical warning signal

00 Off

010n

10 Reserved

11 Take no action

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
1439

[ 61441 ]

spn1440 - Fuel Flow Rate 1 - Therate at which the fuel is flowing through afuel valve.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.1 m"3/h per bit , 0 offset
00 6425.5 m"3/h
Measured

1440

[65153]

spn1441 - Fuel Flow Rate 2 - Therate at which the fuel is flowing through a fuel valve.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:

2 bytes

0.1 m"3/h per bit , 0 offset
0to 6425.5 m*3/h
Measured

1441



Parameter Group Number:
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[65153]

spn1442 - Fuel Valve 1 Position - The position of agaseous fuel valve that is metering the fuel flow to the engine. 0%
indicates no fuel flow through valve and 100% means maximum fuel flow through valve.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

1442

[65153]

spn1443 - Fuel Valve 2 Position - The position of agaseous fuel valve that is metering the fuel flow to the engine. 0%
indicates no fuel flow through valve and 100% means maximum fuel flow through valve.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 offset
0to 100 %
Measured

1443

[65153]

spn1444 - Cylinder 1 Combustion Time - The amount of time from when the ignition of the fuel is initiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured

1444

[65147]

spn1445 - Cylinder 2 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 mg/bit , O offset
0to 642.55 ms
Measured

1445

[65147]

spn1446 - Cylinder 3 Combustion Time - The amount of time from when the ignition of the fuel is initiated to when the
fuel iscompletely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:
Resolution:
Data Range:
Type:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured



Suspect Parameter Number:
Parameter Group Number:
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1446
[65147]

Spn1447 - Cylinder 4 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 mg/bit , O offset
0to 642.55 ms
Measured

1447

[65147]

spn1448 - Cylinder 5 Combustion Time - The amount of time from when the ignition of the fuel is initiated to when the
fuel iscompletely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured

1448

[65148]

Spn1449 - Cylinder 6 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 mg/bit , O offset
0to 642.55 ms
Measured

1449

[65148]

spn1450 - Cylinder 7 Combustion Time - The amount of time from when the ignition of the fuel is initiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured

1450

[65148]

spn1451 - Cylinder 8 Combustion Time - The amount of time from when the ignition of the fuel is initiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:
Resolution:

Data Range:

2 bytes
0.01 mg/hit , 0 offset
0to 642.55 ms



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
1451
[65148]

spn1452 - Cylinder 9 Combustion Time - The amount of time from when the ignition of the fuel is initiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured

1452

[65149]

$pNn1453 - Cylinder 10 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel iscompletely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured

1453

[65149]

spn1454 - Cylinder 11 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 mg/bit , O offset
0to 642.55 ms
Measured

1454

[65149]

spn1455 - Cylinder 12 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured

1455

[65149]

Spn1456 - Cylinder 13 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

2 bytes
0.01 mg/bit , O offset



Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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0to 642.55 ms
Measured
1456

[65150]

spn1457 - Cylinder 14 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured

1457

[65150]

Spn1458 - Cylinder 15 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 mg/bit , O offset
0to 642.55 ms
Measured

1458

[65150]

spn1459 - Cylinder 16 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured

1459

[65150]

$pn1460 - Cylinder 17 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel iscompletely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured

1460

[65151]

Spn1461 - Cylinder 18 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

2 bytes



Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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0.01 mg/bit , 0 offset
0to 642.55 ms
Measured

1461

[65151]

spn1462 - Cylinder 19 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel iscompletely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured

1462

[65151]

spn1463 - Cylinder 20 Combustion Time - The amount of time from when the ignition of the fuel isinitiated to when the
fuel is completely ignited (i.e., the flame front has propagated across the cylinder).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 mg/bit , O offset
0to 642.55 ms
Measured

1463

[65151]

spn1464 - Desired Combustion Time - The desired combustion time based upon engine load and speed lookup maps.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured

1464

[65152]

Spn1465 - Average Engine Combustion Time - The average combustion time of &l cylinders of an engine.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.01 ms/bit , O offset
0to 642.55 ms
Measured

1465

[65152]

$pN1466 - Steer Channel Mode - Indicates the functional mode of steer channel of the tire pressure control system.

0000 Maintain
0001 Inflate
0010 Deflate
0011 Confirm

0100 Inflate Wait * System will inflate when conditions allow
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0101 Deflate Wait ' System will deflate when conditions allow

0110 Pressure Check

0111-1101 Reserved

1110 Error Condition

1111 Not available
Bit Length: 4 hits
Type: Status
Suspect Parameter Number: 1466
Parameter Group Number: [ 65144 ]

Spn1467 - Trailer/tag Channel Mode - Indicates the functional mode of trailer/tag channel of the tire pressure control

system.
0000 Maintain
0001 Inflate
0010 Deflate
0011 Confirm
0100 Inflate Wait * System will inflate when conditions allow
0101 Deflate Wait ' System will deflate when conditions allow

0110 Pressure Check

0111-1101 Reserved

1110 Error Condition

1111 Not available
Bit Length: 4 hits
Type: Status
Suspect Parameter Number: 1467
Parameter Group Number: [ 65144 ]

spNn1468 - Drive Channel Mode - Indicates the functional mode of trailer/tag channel of the tire pressure control system.
0000 Maintain
0001 Inflate
0010 Deflate
0011 Confirm
0100 Inflate Wait * System will inflate when conditions allow
0101 Deflate Wait ' System will deflate when conditions allow

0110 Pressure Check

0111-1101 Reserved

1110 Error Condition

1111 Not available
Bit Length: 4 bits
Type: Status
Suspect Parameter Number: 1468
Parameter Group Number: [ 65144 ]

spn1469 - PCU Drive Solenoid Status - Current state of the drive solenoid used to implement atire pressure control
system in its pneumatic control unit (PCU).

00 - Off

01-0On
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1469
Parameter Group Number: [ 65144 ]

spn1470 - PCU Steer Solenoid Status - Current state of the steer solenoid used to implement atire pressure control
system in its pneumatic control unit (PCU).



00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:
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2 bits
Status
1470

[ 65144 ]

spn1471 - Tire Pressure Supply Switch Status - Current state of an open/closed type switch used to determine if
adequate pressure exists for system implementation.

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1471

[ 65144]

spn1472 - PCU Deflate Solenoid Status - Current state of the deflate solenoid used to implement atire pressure control
system in its pneumatic control unit (PCU).

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1472

[ 65144]

spn1473 - PCU Control Solenoid Status - Current state of the control solenoid used to implement atire pressure control
system in its pneumatic control unit (PCU).

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
1473

[ 65144]

spn1474 - PCU Supply Solenoid Status - Current state of the supply solenoid used to implement atire pressure control
system in its pneumatic control unit (PCU).

00 - Off
01-0On

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
1474

[ 65144 ]

spn1475 - PCU Trailer, Tag or Push Solenoid Status - Current state of the trailer, tag, or push solenoid used to
implement atire pressure control system in its pneumatic control unit (PCU).

00 - Off
01-0On

Bit Length:

2 hits



Type:
Suspect Parameter Number:
Parameter Group Number:
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Status
1475
[ 65144 ]

spn1476 - Engine Oil Specific Resistance - Engine oil specific resistance used to describe the engine oil quality.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.1 Mohm*m/bit , O offset
0to 25 Mohm*m
Measured

1476

(0

spn1477 - Engine Oil Kinematic Viscosity - Engine oil kinematic viscosity used to describe the engine oil quality.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 mm"2/s per bit, 0 offset
0 to 250 mm"2/s
Measured

1477

(l

spn1478 - Engine Oil Relative Dielectricity - Engine oil relative dielectricity used to describe the engine oil quality.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.1/bit , O offset
0to025.0
Measured

1478

(l

spn1480 - Source Address of Controlling Device for Retarder Control - The source address of the SAE J1939
device currently controlling the retarder. It is used to expand the torque mode parameter (see SPN 899) in cases where control isin
response to an ECU that is not listed in Table SPN899_A. Its value may be the source address of the ECU transmitting the message

(which means that no external SAE J1939 message is providing the active command) or the source address of the SAE J1939 ECU that
is currently providing the active command in a TSC1 (see PGN 0) or similar message. Note that if this parameter value is the same as
the source address of the device transmitting it, the control may be due to a message on a non-SAE J1939 data link such as SAE J1922
or aproprietary link.

Data Length: 1byte

Resolution: 1 source address/bit , O offset
Data Range: 0to 255

Operating Range: 0to 253

Type: Status

Suspect Parameter Number: 1480

Parameter Group Number:

[61440]

spn1481 - Source Address of Controlling Device for Brake Control - The source address of the SAE J1939
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device currently controlling the brake system. Its value may be the source address of the ECU transmitting the message (which means
that no external SAE J1939 message is providing the active command) or the source address of the SAE J1939 ECU that is currently
providing the active command in a TSC1 (see PGN 0) or similar message. Note that if this parameter value is the same as the source
address of the device transmitting it, the control may be due to a message on a non-SAE J1939 data link such as SAE J1922 or a
proprietary link.

Data Length: 1byte

Resolution: 1 source address/bit , O offset
Data Range: 0to 255

Operating Range: 0to 253

Type: Status

Suspect Parameter Number: 1481

Parameter Group Number: [61441]

$pn1482 - Source Address of Controlling Device for Transmission Control - The source address of the SAE
J1939 device currently controlling the transmission. Its value may be the source address of the ECU transmitting the message (which
means that no external SAE J1939 message is providing the active command) or the source address of the SAE J1939 ECU that is
currently providing the active command in a TSC1 (see PGN 0) or similar message. Note that if this parameter value is the same as the
source address of the device transmitting it, the control may be due to a message on anon-SAE J1939 data link such as SAE J1922 or a
proprietary link.

Data Length: 1 byte

Resolution: 1 source address/bit , O offset
Data Range: 0to 255

Operating Range: 0to 253

Type: Status

Suspect Parameter Number: 1482

Parameter Group Number: [61442]

s$pn1483 - Source Address of Controlling Device for Engine Control - The source address of the SAE J1939
device currently controlling the engine. It is used to expand the torque mode parameter (see SPN 899) in cases where control isin
response to an ECU that isnot listed in Table SPN899_A. Its value may be the source address of the ECU transmitting the message
(which means that no external SAE J1939 message is providing the active command) or the source address of the SAE J1939 ECU that
is currently providing the active command in a TSC1 (see PGN 0) or similar message. Note that if this parameter value is the same as
the source address of the device transmitting it, the control may be due to a message on a non-J1939 data link such as SAE J1922 or a
proprietary link.

Data Length: 1 byte

Resolution: 1 source address/bit , O offset
Data Range: 0to 255

Operating Range: 0to 253

Type: Status

Suspect Parameter Number: 1483

Parameter Group Number: [61444]

spn1487 - IHlumination Brightness Percent - Commanded backlight brightness level for all cab displays
Data Length: 1 byte

Resolution: 0.4 %/bit , 0 offset



Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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0to 100 %
Status
1487
(53248

spn1504 - Operator Seat Switch - This switch senses the presence of the operator in the seat.
This switch senses the presence of the operator in the seat.

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits

1504
(]

spn1573 - LED Display Data #1 - Informs display devices how to display the current vertical position.

00000010 High Coarse LED on

00000100 High Fine LED on
00001000 On-grade LED on
00010000 Low Fine LED on
00100000 Low Coarse LED on
All other values Reserved

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

8 hits
Status
1573

[ 65142]

spn1574 - Laser Strike Vertical Deviation - The calculated distance from the laser strike position to the current land

leveling system reference point.
Data Length:

Resolution:

Data Range:

Operating Range:

Type:
Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.1 mm/bit , -3,200 mm offset

-3,200 to 3,225.5 mm

-3200 to +3200 mm, negative values are below grade, positive values are above grade, zero is on grade, OxFEO3 indicates
sensor can not sense the laser

Measured

1574

[65141]

spn1575 - Modify Set Point - Used to control and coordinate the set point for the leveling system. Operating Range: -3200 to
+3200 mm, negative values are below current position, positive values are above current position, zero is no change. Parameter specific
parameter: OxFEO1 indicates Stop modifying the set point OXFEO3 indicates Raise the current set point by 5 mm OxFE11 indicates
Lower the current set point by 5 mm OxFE13 indicates Search for laser or target OXFE15 indicates go to the Park position OXxFE17

indicates go to the Bench position
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.1 mm/bit , -3,200 mm offset
-3,200to 3,225.5 mm
Measured

1575

[65140]
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spN1576 - Mast Position - Used to monitor the position of the sensor attached to the land leveling mast.

Data Length: 2 bytes

Resolution: 0.1 mm/bit , -3,200 mm offset

Data Range: -3,200 to 3,225.5 mm

Operating Range: -3200 to +3200 mm, negative values are below current position, positive values are above current position, zero is no charn
Type: Measured

Suspect Parameter Number: 1576

Parameter Group Number: [65139]

spn1577 - Blade Duration and Direction - Used to indicate the duration and direction that the land leveling system blade
MOoves.

Data Length: 2 bytes

Resolution: 0.1 sec/bit , -3,276.8 sec offset

Data Range: -3276.8 t0 3148.7 sec

Operating Range: -3276.8 to 3276.8 sec, negative va ues indicate move the blade up, positive valuesidicate move the blade down, zero indic
change

Type: Status

Suspect Parameter Number: 1577

Parameter Group Number: [65138]

spn1578 - Blade Control Mode - Allows the user to select the type of blade control for the land leveling system.
00000000 Manua mode
00000001 Automatic mode
00000010 Inactive automatic mode
All other values Reserved

Bit Length: 8 hits
Type: Status
Suspect Parameter Number: 1578
Parameter Group Number: [ 65138]

spn1579 - Laser Tracer Target Deviation - The calculated distance for the laser target to the current laser tracer
reference point. Parameter specific parameter: OXFEO3 indicates that the sensor can not sense the laser

Data Length: 2 bytes

Resolution: 0.1 mm/bit , -3,200 mm offset

Data Range: -3,200 to 3,225.5 mm

Operating Range: -3200 to +3200 mm, negative values are below setpoint, positive values are above setpoint, zero is on grade.
Type: Measured

Suspect Parameter Number: 1579

Parameter Group Number: [65137]

5pon1580 - Laser Tracer Vertical Distance - The elevation of the laser tracer sensor in alaser leveling system.

Data Length: 2 bytes
Resolution: 0.1 mm/bit , O offset
Data Range: 010 6,425.5 mm

Operating Range: 0to 6400 mm
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Type: Measured
Suspect Parameter Number: 1580
Parameter Group Number: [65137]

spn1581 - Laser Tracer Horizontal Deviation - The calculated percent deviation between the target distance and the
center of the laser tracer.

Data Length: 1 byte

Resolution: 1 %/bit , O offset

Data Range: 0to 250 %

Operating Range: 0 to 200%, 0 to 99% indicates target is left of center, 101 to 200% indicates target is right of center, 100% indicates target
centered, OxFF indicates previous pass mode and thus no horizontal deviation

Type: Measured

Suspect Parameter Number: 1581

Parameter Group Number: [65137]

spn1582 - LED Display Data #2 - Informs display devices how to display the current position of the laser tracer.
00000001 On-grade'A' LED on
00000010 On-grade 'B' LED on
00000100 On-grade 'C' LED on
00001000 Up LED on
00010000 Down LED on
00100000 Left LED on
01000000 Right LED on
All other values Reserved

Bit Length: 8 hits
Type: Status
Suspect Parameter Number: 1582
Parameter Group Number: [ 65137]

spn1583 - Laser Tracer Information - Provides the status of the laser tracer to the operator.
00000001 Laser power ison
00000010 Laser is ready
00000100 Valid target (1 = yes)
00001000 Previous pass (1 = yes)
00010000 Stringline (1 = yes)
00100000 Curb (1 = yes)
All other values Reserved

Bit Length: 8 bits
Type: Status
Suspect Parameter Number: 1583
Parameter Group Number: [ 65137]

spNn1584 - Service Component | dentification - 1dentification of component needing service. See Table SPN911_A.
Data Length: 1byte

Resolution: 11D/bit, O offset
Data Range: 0to 250 1D
Type: Measured
Suspect Parameter Number: 1584

Parameter Group Number: [56832]
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spn1585 - Powered Vehicle Weight - Total massimposed by the tires of the powered vehicle on the road surface. Does not

include thetrailer.

Data Length: 2 bytes
Resolution: 10 kg/bit , 0 offset
Data Range: 0to 642,550 kg
Type: Measured

Suspect Parameter Number: 1585

Parameter Group Number: [65136]

spN1586 - Speed of forward vehicle - Absolute velocity of the preceding vehicle situated within 250 m in the same lane

and moving in the same direction.

Data Length: 1 byte

Resolution: 1 kmv/h per bit , 0 offset
Data Range: 0to 250 km/h

Operating Range: OxFF = no vehicle detected
Type: Measured

Suspect Parameter Number: 1586

Parameter Group Number: [65135]

spn1587 - Distance to forward vehicle - Distance to the preceding vehicle situated within 250 m in the same lane and

moving in the same direction.

Data Length: 1byte

Resolution: 1 m/bit, O offset

Data Range: 0to250 m

Operating Range: OxFF = no vehicle detected
Type: Measured

Suspect Parameter Number: 1587

Parameter Group Number: [65135]

spn1588 - Adaptive Cruise Control Set Speed - value of the desired (chosen) velocity of the adaptive cruise control

System.

Data Length: 1 byte

Resolution: 1 knmv/h per bit, 0 offset
Data Range: 0to 250 km/h
Operating Range: 0to 120 km/h

Type: Status

Suspect Parameter Number: 1588

Parameter Group Number: [65135]

spn1589 - Adaptive cruise control set distance mode - Selected distance mode for adaptive cruise control.
000 ACC Distance mode #1 (largest distance)

001 ACC Distance mode #2
010 ACC Distance mode #3
011 ACC Distance mode #4

100 ACC Distance mode #5 (shortest distance)
101 Conventional cruise control mode
110 Error condition
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111 Not available/not valid

Bit Length: 3 bits
Type: Status
Suspect Parameter Number: 1589
Parameter Group Number: [ 65135]

spn1590 - Adaptive Cruise Control Mode - This parameter is used to indicate the current state, or mode, of operation by
the Adaptive Cruise Control (ACC) device. The states characterize independent system states (e.g., it is not possible to express distance
control active and overtake mode simultaneously). ACC must not switch itself off while active because the driver expectsit to work. So
if an error occurs, the ACC must signal that to the driver so that the driver knows that he has to switch off the ACC.

000 Off (Standby, enabled, ready for activation)

001 Speed control active

010 Distance control active

011 Overtake mode

100 Hold mode

101 Finish mode

110 Disabled or error condition

111 Not available/not valid

000b - Off'Used to indicate the ACC is enabled in calibration or configuration and there are no faults that would prevent the
system from operating.

001b - Speed Control Active'Used to indicate that ACC is on but not currently sending control messages. In other words, thereis
no target ahead and regular vehicle cruise control is controlling the vehicle speed to the driver's set speed.

010b - Distance Control Active'Used to indicate that ACC is on and actively sending control messages to maintain the appropriate
following interval.

011b - Overtake Mode'Used to indicate that ACC ison but temporarily disabled because the driver is manually overriding cruise
control by using either the accelerator pedal or the cruise control 'accel’ switch.

100b - Hold Mode'Used to indicate that the ACC has lost the previous target vehicle and isin HOLD mode. In this mode, the
ACC shall limit the speed to the speed held when the target was lost. For example, if the driver activates the typical cruise buttons
(Resume/Inc/Dec) the HOL D mode shall be exited and normal cruise functionality resumed. If a new target is detected, the
Distance Control Active mode (010b) is again entered, unless existing conditions prohibit this.

101b - Finish Mode'Used to indicate that ACC is on with no target ahead, and ACC is currently sending control messages to
return to the driver's set speed. This occurs when the target the ACC system was tracking moves out of the way so ACC returns
the vehicle to the driver's set speed.

110b - Disabled or Error Condition'Used to indicate that ACC isin an error state and can not operate.

Bit Length: 3 bits
Type: Status
Suspect Parameter Number: 1590
Parameter Group Number: [ 65135]

spn1591 - Road curvature - Estimated value of the current road curvature for use by the adaptive cruise control system.
Positive values are used for left curves. Curvature isthe inverse of the radius and is zero for straight roads.

Data Length: 2 bytes

Resolution: 1/128 1/km per bit , -250 1/km offset
Data Range: -250t0 251.992 1/km

Type: Status

Suspect Parameter Number: 1591

Parameter Group Number: [65135]

spn1592 - Front Axle, Left Wheel Speed - High resolution measurement of the speed of the left wheel on the front axle.

Data Length: 2 bytes

Resolution: 1/256 km/h per bit , 0 offset
Data Range: 0to 250.996 km/h

Type: Measured

Suspect Parameter Number: 1592



Parameter Group Number:
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[65134]

spn1593 - Front axle, right wheel speed - High resolution measurement of the speed of the right wheel on the front axle.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/256 km/h per bit , O offset
0to0 250.996 km/h
Measured

1593

[65134]

spn1594 - Rear axle, left wheel speed - High resolution measurement of the speed of the left wheel on the rear axle.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/256 km/h per bit , O offset
0to 250.996 km/h
Measured

1594

[65134]

spn1595 - Rear axle, right wheel speed - High resolution measurement of the speed of the right wheel on the rear axle.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/256 km/h per bit , O offset
0to 250.996 km/h
Measured

1595

[65134]

spn1601 - Local minute offset - Local offset in minutes from a reference time.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 min/bit , -125 mins offset
-125t0 125 mins

-59to +59 min

Measured

1601

[65254]

Spn1602 - Local hour offset - Local offset in hours from a reference time

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 hr/bit , -125 hr offset
-125t0 125 hr
-24t0+23h
Measured

1602

[65254]
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spNn1603 - Adjust seconds - Part of the parameter used to set the time.

Data Length: 1byte

Resolution: 0.25 g/bit , 0 of fset
Data Range: 0t0625s
Operating Range: 0t059.75s

Type: Measured

Suspect Parameter Number: 1603

Parameter Group Number: [54528]

spN1604 - Adjust minutes - Part of the parameter used to set the time.

Data Length: 1byte

Resolution: 1 min/bit, O offset
Data Range: 0to 250 mins
Operating Range: 0to 59 min

Type: Measured

Suspect Parameter Number: 1604

Parameter Group Number: [54528]

spN1605 - Adjust hours - Part of the parameter used to set the time.

Data Length: 1 byte
Resolution: 1 hr/bit, O offset
Data Range: 0to 250 hr
Operating Range: 0to23h

Type: Measured
Suspect Parameter Number: 1605

Parameter Group Number: [54528]

spn1606 - Adjust month - Part of a parameter used to set a calendar date. NOTE - A value of O for the month is null. The value
1identifies January; 2 identifies February; etc.

Data Length: 1 byte

Resolution: 1 month/bit , O offset
Data Range: 0 to 250 months
Operating Range: 1to 12 month

Type: Measured

Suspect Parameter Number: 1606

Parameter Group Number: [54528]

spn1607 - Adjust day - Part of a parameter used to set a calendar date. NOTE - A value of 0 for the date is null. The values 1, 2,
3, and 4 are used to identify the first day of the month; 5, 6, 7, and 8 identify the second day of the month; etc.
Data Length: 1byte

Resolution: 0.25 days/bit , 0 offset
Data Range: 0to 62.5 days
Operating Range: 0.25t0 31.75 day

Type: Measured



Suspect Parameter Number:
Parameter Group Number:
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1607
[54528]

SpN1608 - Adjust year - Part of aparameter used to set a calendar date. NOTE - A value of O for the year identifies the year

1985; avalue of 1 identifies 1986; etc.
Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:

Parameter Group Number:

1 byte

1 year/bit , 1985 years offset
1985 to 2235 years

1985 to 2235 year

Measured

1608

[54528]

spn1609 - Adjust local minute offset - Used to set the local offset in minutes from areference time.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 min/bit , -125 mins offset
-125 to 125 mins

-59to +59 min

Measured

1609

[54528]

spn1610 - Adjust local hour offset - Used to set the local offset in hours from areference time

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

1 hr/bit , -125 hr offset
-125t0 125 hr
-24t0+23 h
Measured

1610

[54528]

spn1611 - Drive recognize - Indicates whether motion of the vehicle is detected or not.

00 Vehicle motion not detected
01 Vehicle motion detected

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
1611

[ 65132]

spn1612 - Driver 1 working state - State of work of the driver.

000 Rest - deeping

001 Driver available ' short break

010 Work ' loading, unloading, working in an office

011 Drive ' behind wheel
100-101 Reserved

110 Error

111 Not available



Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:
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3 bits
Status
1612

[ 65132]

spn1613 - Driver 2 working state - State of work of the driver.

000 Rest - dleeping
001 Driver available ' short break

010 Work ' loading, unloading, working in an office

011 Drive' behind wheel
100-101 Reserved

110 Error

111 Not available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

spN1614 - Overspeed - Indicates whether the vehicle is exceeding the legal speed limit set in the tachograph.

00 No overspeed
01 Overspeed

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

3 bits
Status
1613

[ 65132]

2 bits
Measured
1614

[ 65132]

spn1615 - Driver card, driver 1 - indicates the presence of adriver card

00 - Driver card not present
01 - Driver card present

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
1615

[ 65132]

spN1616 - Driver card, driver 2 - Indicates the presence of adriver card

00 - Driver card not present
01 - Driver card present

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn1617 - Driver 1 Time Related States - indicatesif the driver approaches or exceeds working time limits (or other

limits).
0000 Normal/No limits reached

2 hits
Measured
1616

[ 65132]

0001 Limit #1' 15 min before4 %2 h

0010 Limit #2 ' 4 Y2 h reached
0011 Limit #3' 15 min before 9 h
0100 Limit #4"' 9 h reached

0101 Limit #5' 15 min before 16
0110 Limit #6 ' 16 h reached
0111-1100 Reserved

h (not having 8h rest during the last 24h)
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1101 Other

1110 Error

1111 Not available
Bit Length: 4 hits
Type: M easured
Suspect Parameter Number: 1617
Parameter Group Number: [ 65132]

spn1618 - Driver 2 Time Related States - indicatesif the driver approaches or exceeds working time limits (or other
limits).

0000 Normal/No limits reached

0001 Limit #1' 15 min before4 % h

0010 Limit #2 ' 4 ¥ h reached

0011 Limit #3"' 15 min before 9 h

0100 Limit #4"' 9 h reached

0101 Limit #5 ' 15 min before 16 h (not having 8h rest during the last 24h)

0110 Limit #6' 16 h reached

0111-1100 Reserved

1101 Other

1110 Error

1111 Not available
Bit Length: 4 hits
Type: Measured
Suspect Parameter Number: 1618
Parameter Group Number: [ 65132]

spn1619 - Direction indicator - Indicates the direction of the vehicle.

00 - Forward

01 - Reverse
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1619
Parameter Group Number: [ 65132]

spn1620 - Tachograph performance - indicates the tachograph performance; including electronic or mechanical analysis,

instrument analysis, speed sensor analysis, mass storage analysis, and printer analysis.
00 - Normal performance
01 - Performance analysis

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1620
Parameter Group Number: [ 65132]

spn1621 - Handling information - indicates that handling information is present. Information could include 'no printer

paper’, 'no driver card, etc.
00 - No handling information
01 - Handling information

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1621

Parameter Group Number: [ 65132]



Vehicle Application Layer - J1939-71 (through December 2001) - p. 189

SpN1622 - System event - Indicates that a tachograph event has occurred. This may include power supply interruption,
interruption of the speed sensor, incorrect data on the driver card, driving without adriver card, illegal removal of adriver card,

insertion of adriver card during driving, and time adjustment.

00 - No tachograph event

01 - Tachograph event
Bit Length:
Type:
Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1622

[ 65132]

spn1623 - Tachograph output shaft speed - Calculated speed of the transmission output shaft.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.125 rpm/bit , O offset
0to 8,031.875 rpm
Measured

1623

[65132]

spn1624 - Tachograph vehicle speed - Speed of the vehicle registered by the tachograph.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/256 km/h per bit , O offset
0to0 250.996 km/h
Measured

1624

[65132]

spn1625 - Driver 1 identification - Used to obtain the driver identity.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

Variable ("*" delimited)
ASCII, 0 offset

0 to 255 per byte
Measured

1625

[65131]

spN1626 - Driver 2 identification - Used to obtain the driver identity.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

Variable ("*" delimited)
ASCII , 0 offset

0 to 255 per byte
Measured

1626

[65131]

spn1632 - Torgue Limit Feature - Torque limit rating described in the current record.

000 Reserved

001 Highest torque rating

010 First torque rating
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011 Previous torque rating (rating prior to the current rating)
100 Current torque rating

101-110 Reserved

111 Not available

Bit Length: 3 bits
Type: Status
Suspect Parameter Number: 1632
Parameter Group Number: [ 65168]

spn1633 - Cruise Control Pause Switch - switch signal which indicates the position of the Cruise Control Pause Switch

used on Remote Cruise Control applications. The Cruise Control Pause Switch signal temporarily disables the Cruise Control function.
00 - Off
01-0On
10 - Error Indicator
11 -Take No Action

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1633
Parameter Group Number: [ 65265]

Spn1636 - Intake Manifold 1 Air Temperature (High Resolution) - Temperature of pre-combustion air found in
intake manifold of engine air supply system. The higher resolution is required for control purposes.

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1636

Parameter Group Number: [65129]

spn1637 - Engine Coolant Temperature (High Resolution) - Temperature of liquid found in engine cooling
system. The higher resolution is required for control purposes.

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 1637

Parameter Group Number: [65129]

spn1638 - Hydraulic Temperature - Temperature of hydraulic fluid.

Data Length: 1 byte

Resolution: 1 deg C/bit , -40 deg C offset
Data Range: -40t0210deg C

Type: Measured

Suspect Parameter Number: 1638

Parameter Group Number: [65128]

$pN1639 - Fan Speed - The speed of the fan associated with engine coolant system.
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Data Length: 2 bytes

Resolution: 0.125 rpm/bit , O offset
Data Range: 010 8,031.875 rpm
Type: Measured

Suspect Parameter Number: 1639

Parameter Group Number: [65213]

spn1653 - Vehicle Limiting Speed Governor Enable Switch - switch signal which enables the Vehicle Limiting

Speed Governor (VLSG) such that the vehicle speed may be either increased or decreased when the engineis off idle.

Switch signal which enables the Vehicle Limiting Speed Governor (VLSG) such that the vehicle speed may be either increased or
decreased when the engine is off idle.

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1653
Parameter Group Number: [ 57344]

spn1654 - Vehicle Limiting Speed Governor Increment Switch - Switch signal which increasesthe Vehicle

Limiting Speed Governor (VLSG).
Switch signal which increases the Vehicle Limiting Speed Governor (VLSG).

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1654
Parameter Group Number: [ 57344]

spn1655 - Vehicle Limiting Speed Governor Decrement Switch - Switch signal which decreases the Vehicle

Limiting Speed Governor (VLSG).
Switch signal which decreases the Vehicle Limiting Speed Governor (VLSG).

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1655
Parameter Group Number: [ 57344]

spN1656 - Engine Automatic Start Enable Switch - switch signal which enables the idle management system to be
enabled. When this system is enabled with the engine in an idle mode and safe operating conditions existing, then the engine may be

started or stopped automatically.

Switch signa which enables the idle management system to be enabled. When this system is enabled with theenginein anidle
mode and safe operating conditions existing, then the engine may be started or stopped automatically.

Bit Length: 2 bits

Type: Measured
Suspect Parameter Number: 1656
Parameter Group Number: [ 57344]

spNn1665 - Turbo Oil Level Switch - switch signal which indicates the presence of oil at the turbocharger
Switch signal which indicates the presence of oil at the turbocharger
Bit Length: 2 bits

Type: Measured
Suspect Parameter Number: 1665
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Parameter Group Number: [ 65245]

SPN1666 - Automatic Gear Shifting Enable Switch -

Bit Length: 2 bits
Type: 7
Suspect Parameter Number: 1666
Parameter Group Number: [57344]

spn1667 - Retarder Requesting Brake Light -

Bit Length: 2 bits
Type: ek
Suspect Parameter Number: 1667
Parameter Group Number: [ 61440]

spN1675 - Engine Starter Mode - There are several phasesin a starting action and different reasons why a start cannot take

place.
0000 start not requested
0001 starter active, gear not engaged
0010 starter active, gear engaged
0011 start finished; starter not active after having been actively engaged (after 50ms mode goes to 0000)
0100 starter inhibited due to engine already running
0101 starter inhibited due to engine not ready for start (preheating)
0110 starter inhibited due to driveline engaged or other transmission inhibit
0111 starter inhibited due to active immobilizer
1000 starter inhibited due to starter over-temp
1001-1011 Reserved
1100 starter inhibited - reason unknown
1101 error (legacy implementations only; use 1110)

1110 error

1111 not available
Bit Length: 4 bits
Type: Status
Suspect Parameter Number: 1675
Parameter Group Number: [ 61444]

spn1676 - Auxilary Heater Water Pump Status - Parameter indicating whether the auxilary heater water pump is

running

00 Water Pump is not running
01 Water Pump is running

10 Reserved

11 Not available
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1676
Parameter Group Number: [ 65133]

spn1677 - Auxiliary Heater Mode - State of the auxiliary heater
0000 Heater not active
0001 Off due to ADR per European Regulations for Transport of hazardous materials
0010 Economy mode
0011 Normal mode
0100-1101 Not defined
1110 Error



1111 Not available
Bit Length:

Type:
Suspect Parameter Number:
Parameter Group Number:

spn1678 - Cab Ventilation -

00 Cab not ventilated
01 Cab is ventilated
10 Reserved

11 Not available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:
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4 bits
Status
1677

[ 65133]

Indicates whether the cab is being ventilated or not.

2 bits
Status
1678

[ 65133]

spn1679 - Engine Heating Zone - Parameter indicating whether the engine zone is being heated.

00 Engine heating zone off
01 Engine heating zone on
10 Reserved

11 Not available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1679

[ 65133]

spn1680 - Cab Heating Zone - Parameter indicating whether the cab zone is being heated.

00 Cab heating zone off
01 Cab heating zone on
10 Reserved

11 Not available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1680

[ 65133]

spn1681 - Battery Main Switch Hold State - Parameter indicating whether the battery main switch is held dueto an
external request or not. The state battery main switch held indicates that the battery main switch is about to switch off.

00 Battery main switch not held

01 Battery main switch held
10 Reserved
11 Don't care/take no action

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
1681

[ 65126]

spn1682 - Battery Main Switch Hold Request - Request to hold the battery main switch.

00 Release Battery Main Switch

01 Hold Battery Main Switch
10 undefined
11 Don't care/take no action
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Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1682
Parameter Group Number: [57344]

spn1683 - Auxiliary Heater Mode Request - Request to activate the auxiliary heater.
0000 De-activate auxiliary heater
0001 Off due to ADR per European Regulations for Transport of hazardous materials
0010 Economy mode
0011 Normal mode
0100-1101 Not defined

1110 Reserved

1111 Don't care/take no action
Bit Length: 4 hits
Type: Status
Suspect Parameter Number: 1683
Parameter Group Number: [ 57344]

spn1684 - Auxiliary Heater Coolant Pump Request - Indicates whether to activate the auxiliary heater coolant water

pump.

00 Deactivate water pump

01 Activate water pump

10 Reserved

11 Don't care/take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1684
Parameter Group Number: [ 57344]

spn1685 - Request Engine Zone Heating - Request to activate engine zone heating.
00 Do not heat engine zone
01 Heat engine zone

10 Reserved

11 Don't care/take no action
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1685
Parameter Group Number: [ 57344]

spn1686 - Request Cab Zone Heating - Request to activate cab zone heating.
00 Do not cab engine zone

01 Heat cab zone

10 Reserved

11 Don't care/take no action
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1686
Parameter Group Number: [ 57344]

Spn1687 - Auxiliary Heater Output Coolant Temperature - Temperature of the auxiliary heater output coolant (1.e.
water in awater heater system.)



Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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1 byte

1 deg C/bit , -40 deg C offset
-40t0210deg C

Measured

1687

[65133]

spn1688 - Auxiliary Heater Input Air Temperature - Temperature of theinput air in an auxiliary heater system.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 deg C/bit , -40 deg C offset
-40t0210deg C

Measured

1688

[65133]

spn1689 - Auxiliary Heater Output Power Percent - Current auxiliary heater output power, relative to the auxiliary

heater maximum output power.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

1689

[65133]

spn1690 - Auxiliary Heater Maximum Output Power - The maximum output power of the auxiliary heater.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

2 Wi/bit , 0 offset
0t0 128,510 W
Measured

1690

[65127]

spn1691 - Cab Interior Temperature Command - Parameter used to command a certain cab interior temperature.

Note: See SPN 1662 and SPN 170.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:

Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Status

1691

[57344]

spn1692 - Desired Absolute | ntake Manifold Pressure (Turbo Boost Limit) - The desired absolute intake

manifold pressure of the engine.
Data Length:

2 bytes



Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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0.1 kPa/bit , 0 offset
010 6,425.5 kPa
Status

1692

[65194]

spNn1693 - Wastegate Valve Position - The position of the turbocharger wastegate valve (not the electronic wastegate

control valve).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %i/bit , 0 of fset
0to 100 %
Measured

1693

[65194]

$pn1694 - Gas Mass Flow Sensor Fueling Correction - The amount of fuel the Gas Mass Flow Sensor is sensing
should be added or subtracted compared to the maximum amount of fuel the control system allows the sensor to add or subtract.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/bit , -125% offset
-125t0 125 %
Measured

1694

[65194]

spn1695 - Exhaust Gas Oxygen Sensor Fueling Correction - The amount of fueling change required by the
system based on the measured Exhaust Oxygen value compared to the maximum fueling change permitted by the system, expressed as

percentages.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/bit , -125% offset
-125t0125%

Status

1695

[65193]

spn1696 - Exhaust Gas Oxygen Sensor Closed Loop Operation - indicates whether the engineis using the

Exhaust Gas Oxygen sensor to control the air/fudl ratio.

00 Command to disable function

01 Command to enable function

10 Reserved

11 Don't Care/take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1696

Parameter Group Number:

[ 65193]

spn1697 - CTI Wheel End Electrical Fault - indicates the status of electrical fault on CTI wheel interface.
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00 Ok ( No Fault)

01 Not Defined

10 Error

11 Not Supported
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1697
Parameter Group Number: [ 65268 ]

Spn1698 - CTI Tire Status - Indicates the status of thettire.

00 Ok (no fault)

01 Tireleak detected

10 Error

11 Not Supported
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1698
Parameter Group Number: [ 65268 ]

spn1699 - CTI Wheel Sensor Status - Indicates whether the wheel is being monitored by the CTI controller.
00 Off / isolated from CTI Pressure Controller
01 On (tireis polled)

10 Not Defined

11 Not Supported
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1699
Parameter Group Number: [ 65268 ]

spn1700 - Lane Departure | mminent, Left Side - Indicates departure imminent on left side of lane.
00 Not imminent

01 Imminent

10 Reserved

11 Not used
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1700
Parameter Group Number: [ 61447]

spn1701 - Lane Departure mminent, Right Side - indicates departure imminent on right side of lane.
00 Not imminent

01 Imminent

10 Reserved

11 Not Used
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1701
Parameter Group Number: [ 61447]

spn1702 - Lane Departure I ndication Enable Status - Indicates whether lane departure indication is active.

00 Lane Departure indication disabled
01 Lane Departure Indication enabled
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10 Reserved

11 Not Used
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1702
Parameter Group Number: [ 65115]

spn1710 - Lane Tracking Status Left Side - Indicates whether the Ieft side s tracking lane.

00 Not Tracking Left side
01 Tracking Left side

10 Reserved

11 Don't care/Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1710
Parameter Group Number: [ 65115]

spnl1711 - Lane Tracking Status Right Side - Indicates whether right sideis tracking lane.

00 Not Tracking Right side
01 Tracking Right side

10 Reserved

11 Don't Careftake no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1711
Parameter Group Number: [ 65115]

spnl1712 - Extended Range Requested Speed Control Range Upper Limit (Engine configuration) -
The maximum engine speed regardless of |oad that the engine will alow when operating in a speed control/limit mode, excluding any
maximum momentary engine override speed, if supported. When the limit is higher that 2500 RPM the 'Requested Speed Control
Range Upper Limit (Engine Configuration)' parameter (see SPN 536) will be transmitted with avalue of 2500 RPM.

Data Length: 2 bytes

Resolution: 0.125 rpm/bit , O offset
Data Range: 0to 8,031.875 rpm
Type: Measured

Suspect Parameter Number: 1712

Parameter Group Number: [65251]

spn1713 - Hydraulic Oil Filter Restriction Switch - This switch indicates whether hydraulic ail filter is clogged.
00 No restriction
01 Restriction exists on ail fitler

10 Error

11 Not Available
Bit Length: 2 bits
Type: M easured
Suspect Parameter Number: 1713
Parameter Group Number: [ 65128]

spn1714 - Operator Seat Direction Switch - Senseswhether the operator seat is in the forward driving position
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00 Operator seat not facing forward
01 Operator sesat isfacing forward

10 Error

11 Not Available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1714
Parameter Group Number: [57344]

spn1715 - Drivers Demand Retarder - Percent Torque - The Drivers demand retarder ' percent torque is the
maximum torque selected by the driver when one or more modes are selected by the driver, such as hand lever, switch, constant torque,
constant velocity, etc.

Data Length: 1byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %
Operating Range: -125% to 0%

Type: Status

Suspect Parameter Number: 1715

Parameter Group Number: [61440]

spn1716 - Retarder Selection, non-engine - The 'Retarder Selection, non-engine' is the position of the driver's selector
for retarders that are not part of the engine system, expressed as percent and determined by the ratio of current position to the maximum
possible position. The physical device may be alever, rotary dial, combination of switches, or other device that the driver can use to
select the type or amount of retardation needed.

Data Length: 1byte

Resolution: 0.4 %/bit , O offset
Data Range: 0to 100 %

Type: Measured

Suspect Parameter Number: 1716

Parameter Group Number: [61440]

spn1717 - Actual Maximum Available Retarder - Percent Torque - Thisis the maximum amount of torque that
the retarder can immediately deliver. It is the same as the maximum torque shown in the Retarder's Configuration message, but allows
for amuch faster rate of change than could be communicated by reissuing the configuration message. Application Note: The purpose
for this parameter isto alow a'Master' retarder controller to more accurately allocate the vehicle's retarder requirements among
multiple retarders. Its value should be the same as the value in the Configuration message at the time that message is assembled for
broadcast, but may vary between those broadcasts.

Data Length: 1 byte

Resolution: 1 %/bit , -125% offset
Data Range: -125t0 125 %
Operating Range: -125%1t0 0

Type: Measured

Suspect Parameter Number: 1717

Parameter Group Number:

[61440]

spn1718 - Damper Stiffness Request Front Axle - Demand value for the shock absorber control at the front axle.



Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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1 byte

0.4 %/bit , 0 offset
0to 100 %

Status

1718

[53760]

spn1719 - Damper Stiffness Request Rear Axle - Demand value for the shock absorber control at the rear axle.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %

Status

1719

[53760]

spn1720 - Damper Stiffness Request Lift / Tag Axle - Demand value for the shock absorber control at the lift or tag

axle

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %

Status

1720

[53760]

spnl1721 - Relative Level Front Axle Left - Information of the height at the left side of the front axle referred to normal
level 1. For explanations of normal level 1 see SPN 1734 - Nominal Level Front Axle.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.1 mm/hbit , -3,200 mm offset
-3,200 to 3,225.5 mm
Measured

1721

[65113]

spn1722 - Relative Level Front Axle Right - information of the height at the right side of the front axle referred to
normal level 1. For explanations of normal level 1 see SPN 1734 - Nominal Level Front Axle.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.1 mm/bit , -3,200 mm offset
-3,200 t0 3,225.5 mm
Measured

1722

[65113]

spn1723 - Relative Level Rear Axle Right - Information of the height at the left side of the rear axle referred to normal
level 1. For explanations of normal level 1 see parameter SPN 1734 - Nominal Level Front Axle.
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Data Length: 2 bytes

Resolution: 0.1 mm/bit , -3,200 mm offset
Data Range: -3,200 to 3,225.5 mm

Type: Measured

Suspect Parameter Number: 1723

Parameter Group Number: [65113]

spn1724 - Relative Level Rear Axle Left - information of the height at the left side of the rear axle referred to normal
level 1. For explanations of normal level 1 see parameter SPN 1734 - Nominal Level Front Axle.

Data Length: 2 bytes

Resolution: 0.1 mm/hbit , -3,200 mm offset
Data Range: -3,200 to 3,225.5 mm

Type: Measured

Suspect Parameter Number: 1724

Parameter Group Number: [65113]

spn1725 - Bellow Pressure Front Axle Left - information of the pressure of the air suspension bellow at the left side of
the front axle

Data Length: 2 bytes

Resolution: 0.1 kPa/bit , 0 offset
Data Range: 010 6,425.5 kPa
Type: Measured

Suspect Parameter Number: 1725

Parameter Group Number: [65112]

spn1726 - Bellow Pressure Front Axle Right - Information of the pressure of the air suspension bellow at the right side
of the front axle

Data Length: 2 bytes

Resolution: 0.1 kPa/bit , O offset
Data Range: 010 6,425.5 kPa
Type: Measured

Suspect Parameter Number: 1726

Parameter Group Number: [65112]

spn1727 - Bellow Pressure Rear Axle Left - Information of the pressure of the air suspension bellow at the left side of
the rear axle

Data Length: 2 bytes

Resolution: 0.1 kPa/bit , 0 offset
Data Range: 0to 6,425.5 kPa
Type: Measured

Suspect Parameter Number: 1727

Parameter Group Number: [65112]

spn1728 - Bellow Pressure Rear Axle Right - Information of the pressure of the air suspension bellow at the right side
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of therear axle

Data Length: 2 bytes

Resolution: 0.1 kPa/bit , 0 offset
Data Range: 010 6,425.5 kPa
Type: Measured

Suspect Parameter Number: 1728

Parameter Group Number: [65112]

spn1729 - Damper Stiffness Front Axle - Damper stiffnessinformation of the shock absorber control at the front axle

Data Length: 1byte

Resolution: 0.4 %/bit , O offset
Data Range: 0to 100 %

Type: Status

Suspect Parameter Number: 1729

Parameter Group Number: [65111]

spn1730 - Damper Stiffness Rear Axle - Damper stiffness information of the shock absorber control at the rear axle
Data Length: 1 byte

Resolution: 0.4 %/bit , 0 offset
Data Range: 0to 100 %

Type: Status

Suspect Parameter Number: 1730

Parameter Group Number: [65111]

spn1731 - Damper Stiffness Lift / Tag Axle - Damper stiffness information of the shock absorber control at the lift of

tag axle

Data Length: 1byte

Resolution: 0.4 %/bit , O offset
Data Range: 0to 100 %

Type: Status

Suspect Parameter Number: 1731

Parameter Group Number: [65111]

spn1732 - Level Preset Front Axle Left - Set value for nominal level ‘preset level’ at the left side of the front axle. This
vaueisreferred to 'Normal level 1'. For explanations of normal level 1 see parameter SPN 1734 - Nominal Level Front Axle.

Data Length: 2 bytes

Resolution: 0.1 mm/bit , -3,200 mm offset
Data Range: -3,200 to 3,225.5 mm

Type: Status

Suspect Parameter Number: 1732

Parameter Group Number: [53504]

spn1733 - Nominal Level Rear Axle - Signa which indicates the nominal (desired) height of the rear axle to be controlled
by the suspension system.
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For further explanations see SPN 1734 - Nominal Level Front Axle.

0000 Level not specified,(i.e. the nominal level is none of the specified levels, no error condition)

0001 "Normal Level 1,(i.e. the level prescribed for normal driving, given by design)

0010 "Normal Level 2,(i.e. alevel permitted for driving, for example to lower the vehicle in case of high speed)
0011 "Normal Level 3,(i.e. alevel permitted for driving, for exampleto lift the vehicle in case of offroad)
0100 "Preset Level,(i.e. alevel to be defined externally via CAN)

0101 "Customer Level,(i.e. alevel to be defined by customer via parameter setting)

0110 "Upper Level (i.e. the highest level to be controlled)

0111 "Lower Level,(i.e. the lowest level to be controlled)

1000-1101 Not defined

1110 Error

1111 Not available

Bit Length: 4 bits
Type: Status
Suspect Parameter Number: 1733
Parameter Group Number: [ 65114]

spn1734 - Nominal Level Front Axle - Signal which indicates the nominal (desired) height of the front axle to be
controlled by the suspension system.

These heights are discrete levels. They are the upper level, lower level, normal level 1, normal level 2, normal level 3, customer
level, and preset level. Refer to Figure SPN1734 _A.

- Upper Level isthe highest mechanically available height of the vehicle.

- Lower Level isthe lowest mechanically available height of the vehicle.

Normal Levels1, 2 and 3 are heights normally used during driving.

-Normal Level 1 ismost often used and is given by design.

- Normal Level 2 may be chosen, for example, to be lower than Normal Level 1 for the purpose of reducing fuel consumption
while driving on highways.

- Normal Level 3 may be chosen above Normal Level 1 for driving off road.

The preset level has to be set by means of ASC 6 (PGN: 53504).

0000 Level not specified,(i.e. the nominal level is none of the specified levels, no error condition)

0001 "Normal Level 1,(i.e. the level prescribed for normal driving, given by design)

0010 "Normal Level 2,(i.e. alevel permitted for driving, for example to lower the vehicle in case of high speed)
0011 "Normal Level 3,(i.e. alevel permitted for driving, for exampleto lift the vehicle in case of offroad)

0100 "Preset Level,(i.e. alevel to be defined externally via CAN)

0101 "Customer Level,(i.e. alevel to be defined by customer via parameter setting)

0110 "Upper Level (i.e. the highest level to be controlled)

0111 "Lower Level,(i.e. the lowest level to be controlled)

1000-1101 Not defined

1110 Error

1111 Not available

Bit Length: 4 bits
Type: Status
Suspect Parameter Number: 1734

Parameter Group Number: [ 65114]
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LLLLLS

preset level

normal level 3

normal level 1

normal level 2

customer level

lower level

ANNNN

If the vehicle height, to be controlled by the ASC, is not within the tolerances of the defined
nominal levels, the nominal level is set to not specified.

The defined vehicle heights can be activated via the ASC 2 (PGN: 53760) message or via a
remote control (see figure SPN1734_B). The remote control is an external unit to operate
the suspension system.

FIGURE SPN1734_A: Example for nominal levels
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Dashboard or Air suspension system:
Central board computer: P 4 :
sends ASC 2 and 6 CAN SAE J1939 sends ASC 1,3 4. 5.
receives ASC 1. 3. 4 ’5 receives ASC 2 and 6

Clock and Dataline

Remote control

An example: The nominal level is the normal level 1. Via remote control a new nominal level
(for instance upper level) is requested. The nominal level is then set to upper level and
during the height modification the ASC is indicating that the actual level is below nominal
level until the upper level is reached.

FIGURE SPN1734 _B: Possibleintegration of ASC system into vehicle network

spn1735 - Level Preset Rear Axle Right - Set value for nominal level ‘preset level’ at the right side of the rear axle. This
valueisreferred to 'Normal level 1'. For explanations of normal level 1 see SPN 1734 - Nominal Level Front Axle.

Data Length: 2 bytes

Resolution: 0.1 mm/bit , -3,200 mm offset
Data Range: -3,200 to 3,225.5 mm

Type: Status

Suspect Parameter Number: 1735

Parameter Group Number: [53504]

spn1736 - Above Nominal Level Rear Axle - Signa which indicates whether the actual height of the rear axleis above
the nominal (desired) level of the rear axle. For explanations of nominal level see parameter SPN 1734 - Nominal Level Front Axle.

00 Not above

01 Above

10 Error

11 Not available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1736

Parameter Group Number: [ 65114]
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spn1737 - Above Nominal Level Front Axle - Signal which indicates whether the actual height of the front axleis
above the nominal (desired) level of the front axle. For explanations of nominal level see SPN 1734 - Nominal Level Front Axle.

00 Not above

01 Above

10 Error

11 Not available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1737
Parameter Group Number: [ 65114 ]

spn1738 - Below Nominal Level Front Axle - Signal which indicates whether the actual height of the front axleis
below the nominal (desired) level for the front axle. For explanations of nominal level see parameter SPN 1734 - Nominal Level Front

Axle.

00 Not below

01 Below

10 Error

11 Not available
Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 1738
Parameter Group Number: [ 65114]

spn1739 - Lifting Control Mode Front Axle - Signal which indicates the actual lifting level change at the front axle
00 Lifting not active
01 Lifting active

10 Error

11 Not available
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1739
Parameter Group Number: [ 65114]

spn1740 - Lowering Control Mode Front Axle - signal which indicates the actual lowering level change at the front

axle

00 Lowering not active
01 Lowering active

10 Error

11 Not available
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1740
Parameter Group Number: [ 65114]

spn1741 - Level Control Mode - Signal which indicates the actual control mode of the air suspension system
0000 Normal operation,(i.e. the system performsa""pure"" control of the vehicle height)
0001Traction help (load transfer),(i.e. the driven axle is loaded to a maximum value given by legislation or design)
0010 Load fixing,(i.e. the driven axlen is loaded to a value defined by the driver)
0011 Pressureratio 1,(i.e. the ratio between the pressures at the driven axle and at the third axle is controlled, so that the ratio
equals afixed value 1)
0100 Pressureratio 2,(i.e. the ratio between the pressures at the driven axle and at the third axle is controlled, so that the ratio
equals afixed value 2)
0101 Optimum traction 1,(i.e. the pressure at the driven axleis controlled at afixed value 1)



Vehicle Application Layer - J1939-71 (through December 2001) - p. 207

0110 Optimum traction 2,(i.e. the pressure at the driven axleis controlled at afixed value 2)

0111-1101 Not defined

1110 Error
1111 Not available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bits
Status
1741

[ 65114]

spn1742 - Kneeling I nformation - Signal which indicates the actual level change in case of kneeling function
0000 Not active,(i.e. the kneeling function is not active")
0001L owering active,(i.e. the vehicle is lowered due to a kneeling request)
0010 Kneeling level reached,(i.e. the vehicleis at the fixed kneeling level)
0011 Lifting active,(i.e. the vehicle is lifted due to arecover request)
0100 Kneeling aborted,(i.e. in case of manual actuation the request was dropped before the kneeling level was reached)

0101-1101 Not defined

1110 Error
1111 Not available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bits
Status
1742
[65114]

spn1743 - Lift Axle 1 Position - Signal which indicates the position / load condition of lift axle/ tag axle #1. Numbering of

lift/tag axles starts at front axle.

00 Lift axle position down / tag axle laden
01 Lift axle position up / tag axle unladen

10 Error
11 Not available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
1743

[ 65114 ]

spn1744 - Door Release - Signal which indicates that the doors may be opened. [Please note: doorsinstead of door!]

In case akneeling request is active the ASC indicates during lowering the vehicle ‘doors shall not be opened' as a security
information until the kneeling level is reached. Then "doors may be opened" is sent.

00 Doors may not be opened
01 Doors may be opened

10 Error
11 Not available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1744

[ 65114 ]

spn1745 - Vehicle Motion Inhibit - Signal which indicates whether vehicle motion isinhibited.

00 Vehicle may be moved
01 Vehicle motion isinhibited

10 Error
11 Not available

Bit Length:
Type:
Suspect Parameter Number:

2 bits
Status
1745
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Parameter Group Number: [ 65114]

SpN1746 - Security Device - The signal which indicates the status of the security device. An example of a security deviceisa
curbstone feeler installed beneath the doors of abus. If the security device becomes active during kneeling the kneeling process
(lowering) is stopped and the vehicle lifts back to the starting level.

00 Not active

01 Active

10 Error

11 Not available
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1746
Parameter Group Number: [ 65114]

spn1747 - Kneeling Control Mode Request - Command signal to select the kneeling functionality

00 Automatically actuated
01 Manually actuated

10 Reserved

11 Don't care/take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1747
Parameter Group Number: [ 53760]

spn1748 - Kneeling Request Right Side - Command signal to activate the kneeling functionality on the right side of the

vehicle

00 No kneeling request
01 Kneeling request

10 Reserved

11 Don't care/take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1748
Parameter Group Number: [ 53760]

spn1749 - Kneeling Request Left Side - Command signal to activate the kneeling functionality on the left side of the

vehicle
00 No kneeling request
01 Kneeling request

10 Reserved

11 Don't care/take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1749
Parameter Group Number: [ 53760]

spn1750 - Nominal Level Request Rear Axle - Command signal to activate alevel of the rear axle programmed and/or

memorised in the ECU. For explanations of nominal level see SPN 1734 - Nomina Level Front Axle.
0000 No level request
0001 Normal Level 1,(i.e. the level prescribed for normal driving, given by design)
0010 Normal Level 2,(i.e. alevel permitted for driving, for example to lower the vehicle in case of high speed)
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0011 Normal Level 3,(i.e. alevel permitted for driving, for exampleto lift the vehicle in case of offroad)
0100 Preset Level,(i.e. alevel to be defined externally via CAN)

0101 Customer Level (i.e. alevel to be defined by customer via parameter setting)

0110 Upper Level,(i.e. the highest level to be controlled)

0111 Lower Level (i.e. the lowest level to be controlled)

1000 Stop level change,(i.e. the level change in process shall be stopped immediately)

1001-1101 Not defined

1110 Reserved

1111 Don't careftake no action
Bit Length: 4 bits
Type: Status
Suspect Parameter Number: 1750
Parameter Group Number: [ 53760]

spn1751 - Nominal Level Request Front Axle - Command signal to activate alevel of the front axle programmed
and/or memorised in the ECU For explanations of nominal level see SPN 1734 - Nominal Level Front Axle.

0000 No level request

0001 Normal Level 1,(i.e. thelevel prescribed for normal driving, given by design)

0010 Normal Level 2,(i.e. alevel permitted for driving, for example to lower the vehiclein case of high speed)
0011 Normal Level 3,(i.e. alevel permitted for driving, for exampleto lift the vehicle in case of offroad)

0100 Preset Level,(i.e. alevel to be defined externally via CAN)

0101 Customer Level (i.e. alevel to be defined by customer via parameter setting)

0110 Upper Level,(i.e. the highest level to be controlled)

0111 Lower Level (i.e. the lowest level to be controlled)

1000 Stop level change,(i.e. the level change in process shall be stopped immediately)

1001-1101 Not defined

1110 Reserved

1111 Don't careftake no action
Bit Length: 4 bits
Type: Status
Suspect Parameter Number: 1751
Parameter Group Number: [ 53760]

spon1752 - Lift Axle 1 Position Command - Signal to command the position/load condition of lift/tag axle #1. Numbering
of lift/tag axles starts at front axle.

00 Lift axle position down / tag axle laden
01 Lift axle position up / tag axle unladen
10 Reserved

11 Don't care/take no action

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1752
Parameter Group Number: [ 53760]

spn1753 - Level Control Mode Request - Command signal to activate alevel control mode

0000 Normal operation,(i.e. the system performsa""pure"" control of the vehicle height)

0001 Traction help (load transfer),(i.e. the driven axle is|oaded to a maximum value given by legislation or design)

0010 Load fixing,(i.e. the driven axlen is loaded to a value defined by the driver)

0011 Pressureratio 1,(i.e. the ratio between the pressures at the driven axle and at the third axle is controlled, so that the ratio
equals afixed value 1)

0100 Pressureratio 2,(i.e. the ratio between the pressures at the driven axle and at the third axle is controlled, so that the ratio
equals afixed value 2)

0101 Optimum traction 1,(i.e. the pressure at the driven axle is controlled at afixed value 1)

0110 Optimum traction 2,(i.e. the pressure at the driven axleis controlled at afixed value 2)

0111-1101 Not defined

1110 Reserved

1111 Don't care/take no action

Bit Length: 4 bits
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Type: Status
Suspect Parameter Number: 1753
Parameter Group Number: [ 53760]

spn1754 - Below Nominal Level Rear Axle - Signa which indicates whether the actual height of the rear axleis below
the nominal (desired) level for the rear axle. For explanations of nominal level see SPN 1734 - Nominal Level Front Axle.

00 Not below

01 Below

10 Error

11 Not available
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1754
Parameter Group Number: [ 65114]

spn1755 - Lowering Control Mode Rear Axle - Signal which indicates the actual lowering level change at the rear axle
00 Lowering not active
01 Lowering active

10 Error

11 Not available
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1755
Parameter Group Number: [ 65114]

spn1756 - Lifting Control Mode Rear Axle - Signal which indicates the actual lifting level change at the rear axle

00 Lifting not active
01 Lifting active

10 Error

11 Not available
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1756
Parameter Group Number: [ 65114]

spn1757 - Level Preset Front Axle Right - Set value for nominal level 'preset level’ at the right side of the front axle.
Thisvalueisreferred to 'Normal level 1'. For explanations of normal level 1 see SPN 1734 - Nominal Level Front Axle.

Data Length: 2 bytes

Resolution: 0.1 mm/bit , -3,200 mm offset
Data Range: -3,200 to 3,225.5 mm

Type: Status

Suspect Parameter Number: 1757

Parameter Group Number: [53504]

spn1758 - Level Preset Rear Axle Left - Set value for nominal level ‘preset level' at the left side of the rear axle. This
valueisreferred to 'Normal level 1'. For explanations of normal level 1 see SPN 1734 - Nominal Level Front Axle.

Data Length: 2 bytes

Resolution: 0.1 mm/bit , -3,200 mm offset



Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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-3,200 t0 3,225.5 mm
Status

1758

[53504]

spn1759 - Blade Height Set Point - High Resolution - High resolution for the laser guided blade set point. The high
resolution required for more accurate control and 'accurate’ unit conversions. Negative values are below grade, positive values are

above grade, zero is on grade.
Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bytes

100 nm/bit , -209.7152 m offset
-209.7152 m to 211.3929215 m
-209.7152m to 209.7152m
Measured

1759

[65140]

spn1760 - Gross Combination Vehicle Weight - Thetotal weight of the truck and all attached trailers.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

10 kg/bit , O offset
0to 642,550 kg
Measured

1760

[65136]

spn1761 - Catalyst Tank Level - A special catalyst uses chemical substance to reach legal requirement for NOX emissions.
This parameter indicates the level within that catalyst tank. 0 % = Empty 100% = Full

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

1761

[65110]

spNn1762 - Hydraulic Pressure - Hydraulic pressure measured at the output of the hydraulic pump.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

2 kPalbit , 0 offset
0to 128,510 kPa
Measured

1762

[61448]

spn1763 - Hydraulic Pressure Mode | ndicator - Mode for governor operation is hydraulic pressure control.

00 Disabled
01 Enabled
10 Error Indicator
11 Not Available
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Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1763
Parameter Group Number: [ 61448]

spn1764 - Hydraulic Pressure Governor Switch - Switch that sets the mode of hydraulic governor
00 Pressure Mode Inactive
01 Pressure Mode Active

10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1764
Parameter Group Number: [ 61448]

spn1765 - Requested Fuel Valve 1 Position - The requested position of agaseous fuel valve 1 that is metering the fuel

flow to the engine.

Data Length: 1 byte

Resolution: 0.4 %/bit , 0 offset
Data Range: 0to 100 %

Type: Status

Suspect Parameter Number: 1765

Parameter Group Number: [65153]

spn1766 - Requested Fuel Valve 2 Position - The requested position of a gaseous fuel valve 2 that is metering the fuel

flow to the engine, as requested by the Engine Control Unit.

Data Length: 1byte

Resolution: 0.4 %/bit , O offset
Data Range: 0to 100 %

Type: Status

Suspect Parameter Number: 1766

Parameter Group Number: [65153]

spN1767 - Specific Heat Ratio - The specific heat ratio of the fuel.

Data Length: 2 bytes
Resolution: 0.001/bit , O offset
Data Range: 0to 64.255
Operating Range: 0to 2.0000

Type: Status

Suspect Parameter Number: 1767

Parameter Group Number: [65109]

spn1768 - Low Limit Threshhold for Maximum RPM from Engine - Minimum allowable value for maximum
continuous RPM from engine

Data Length:

Resolution:

1 byte
32 rpm/bit , O offset



Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn1769 - High Limit Threshhold for Minimum Continuous Engine RPM - Maximum allowable value for
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0to 8,000 rpm
Status

1768

[65108]

minimum continuous RPM from engine

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn1770 - Low Limit Threshold for Maximum Torque from Engine - Minimum allowable value for maximum

continuous torque. From engine
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

spnl1771 - High Limit Threshhold for Minimum Continuous Torque from Engine - Maximum allowable

1 byte

32 rpm/bit , O offset
0to 8,000 rpm
Status

1769

[65108]

1byte

1 %/bit , -125% offset
-125t0 125 %

Status

1770

[65108]

value for minimum continuous torque. From engine

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn1772 - Maximum Continuous Engine RPM - Applied limit for maximum continuous engine RPM

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn1773 - Minimum Continuous Engine RPM - Applied limit for minimum continuous engine RPM

Data Length:
Resolution:

Data Range:

1 byte

1 %/bit , -125% offset
-125t0 125 %

Status

1771

[65108]

1 byte

32 rpm/bit , O offset
0to 8,000 rpm
Status

1772

[65108]

1 byte
32 rpm/hit , O offset
0to 8,000 rpm



Type:
Suspect Parameter Number:
Parameter Group Number:
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Status
1773
[65108]

spnl1774 - Maximum Continuous Engine Torque - Applied limit for maximum continuous engine torque.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/hit , -125% offset
-125t0 125 %

Status

1774

[65108]

spn1775 - Minimum Continuous Engine Torque - Applied limit for minimum continuous engine torque

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/bit , -125% offset
-125t0 125 %

Status

1775

[65108]

spn1776 - Low Limit Threshhold for Maximum RPM from Retarder - Minimum allowable value for

maximum continuous retarder speed
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:

Parameter Group Number:

1 byte

32 rpm/hit , O offset
0to 8,000 rpm
Status

1776

[65107]

spn1777 - High Limit Threshhold for Minimum Continuous RPM from Retarder - Maximum alowable

value for minimum continuous retarder speed

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

32 rpm/bit , O offset
0to 8,000 rpm
Status

1777

[65107]

spn1778 - Low Limit Threshhold for Maximum Torque from Retarder - Minimum allowable value for

maximum continuous retarder torque.

Data Length:
Resolution:
Data Range:
Type:

1 byte

1 %/hit , -125% offset
-125t0 125 %

Status



Suspect Parameter Number:
Parameter Group Number:
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1778
[65107]

spn1779 - High Limit Threshhold for Minimum Continuous Torque from Retarder - Maximum

allowable value for minimum continuous retarder torque.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/bit , -125% offset
-125t0125%

Status

1779

[65107]

spn1780 - Maximum Continuous Retarder Speed - Applied limit for maximum continuous retarder RPM

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

32 rpm/bit , O offset
0to 8,000 rpm
Status

1780

[65107]

spn1781 - Minimum Continuous Retarder Speed - Applied limit for minimum continuous retarder RPM

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

32 rpm/bit , 0 offset
0to 8,000 rpm
Status

1781

[65107]

spn1782 - Maximum Continuous Retarder Torgue - Applied limit for maximum continuous retarder torque.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/bit , -125% offset
-125t0 125 %

Status

1782

[65107]

spn1783 - Minimum Continuous Retarder Torque - Applied limit for minimum continuous retarder torque

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

1 %/bit , -125% offset
-125t0 125 %

Status

1783

[65107]
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spn1784 - Minimum Continuous Engine Speed Limit Request - Requested minimum continuous engine speed

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

32 rpm/bit , O offset
0to 8,000 rpm
Status

1784

[52992]

spn1785 - Maximum Continuous Engine Speed Limit Request - Requested maximum continuous engine speed

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

32 rpm/bit , O offset
0to 8,000 rpm
Status

1785

[52992]

spn1786 - Minimum Continuous Engine Torque Limit Request - Requested minimum continuous engine torque

(operating range: 0 to 125%)

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/bit , -125% offset
-125t0 125 %

0to 125%

Status

1786

[52992]

spn1787 - Maximum Continuous Engine Torque Limit Request - Requested maximum continuous engine

torque (operating range: 0 to 125%)

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/hit , -125% offset
-125t0 125 %

0to 125%

Status

1787

[52992]

spn1788 - Minimum Continuous Retarder Speed Limit Request - Requested minimum continuous retarder

speed

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

32 rpm/bit , O offset
0to 8,000 rpm
Status

1788

[52992]



spn1789 - Maximum Continuous Retarder Speed Limit Request - Requested maximum continuous retarder

speed

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn1790 - Minimum Continuous Retarder Torque Limit Request - Requested minimum continuous retarder

torque (operating range: -125 to 0%)
Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:

Parameter Group Number:

spn1791 - Maximum Continuous Retarder Torque Limit Request - Requested maximum continuous retarder

torque (operating range: -125 to 0%)
Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:

Parameter Group Number:

spn1792 - Tractor-Mounted Trailer ABS Warning Signal - This parameter commands the tractor-mounted trailer

ABS optical warning signal.
00 Off
010n
10 Reserved
11 Take no action

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

$pn1793 - ATC/ASR Information Signal - This parameter commands the ATC/ASR driver information signal, for

example a dash lamp.
00 Off
01 0On
10 Reserved
11 Take no action

Bit Length:
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1 byte

32 rpm/bit , O offset
0to 8,000 rpm
Status

1789

[52992]

1 byte

1 %/bit , -125% offset
-125t0 125 %
-125to 0%

Status

1790

[52992]

1 byte

1 %/hit , -125% offset
-125t0 125 %

-125 to 0%

Status

1791

[52992]

2 hits
Status
1792
[61441]

2 bits



Type:
Suspect Parameter Number:
Parameter Group Number:
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Status
1793
[ 61441]

spn1794 - Engine Moment of I nertia - Moment of inertia for the engine, including items driven full-time by the engine
such as fuel, oil and cooling pumps. Theinertiafrom the following items are not included: flywheel, alternator, compressor, fan, and

other engine-driven accessories.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.004 kg-m"2/bit , O offset
0to 257.02 kg-m"2
Status

1794

[65251]

spn1795 - Alternator Current (High Range/Resolution) - This parameter indicates the amount of electrical current
output from the alternator of the main vehicle. Alternator Current (SPN 115) has alower range and resolution.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.05 A/bit , -1600 A offset
-1600to 1612.75 A
Measured

1795

[65106]

$pNn1796 - ACC Distance Alert Signal - Signal to indicate to the operator that the ACC system is not able to maintain the
distance to the target. Example: Target stopping rapidly. This signal may be used to activate warning sounds or indicators.

00 ACC DAS Not Active
01 ACC DAS Active

10 Reserved

11 Take no action

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1796

[ 65135]

spn1797 - ACC System Shutoff Warning - Signal to warn the driver of system deactivation due to non-driver actions.
Example: Attempting to control vehicle speed below or above limits of ACC. This signal may be used to activate warning sounds or

indicators.

00 ACC SSOW Not Active

01 ACC SSOW Active
10 Reserved
11 Take no action

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
1797

[ 65135]

spn1798 - ACC Target Detected - Signal to indicate to the driver that the ACC system has detected a target.
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00 No targets detected

01 Target detected

10 Reserved

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1798
Parameter Group Number: [ 65135]

spn1799 - Requested ACC Distance Mode - The Requested Distance Control Mode to the ACC system from the

operatorsinterface.
The ACC Set Distance Mode (SPN 1589) indicates the selected Distance Control Mode for the ACC system. This parameter isthe
driver requested setting for this.
000 Requested ACC Distance Mode #1 (largest distance)
001 Reguested ACC Distance Mode #2
010 Reguested ACC Distance Mode #3
011 Requested ACC Distance Mode #4
100 Requested ACC Distance Mode #5 (shortest distance)
101 not defined
110 error condition
111 not available

Bit Length: 3 bits
Type: Measured
Suspect Parameter Number: 1799
Parameter Group Number: [ 65105]

spn1800 - Battery 1 Temperature - Temperature of the battery 1. The relation to physical location is determined by the
equipment manufacturer.

Data Length: 1 byte

Resolution: 1 deg C/bit , -40 deg C offset
Data Range: -40t0210deg C

Type: Measured

Suspect Parameter Number: 1800

Parameter Group Number: [65104]

spn1801 - Battery 2 Temperature - Temperature of the battery 2. The relation to physical location is determined by the
equipment manufacturer.

Data Length: 1byte

Resolution: 1 deg C/bit , -40 deg C offset
Data Range: -40t0210deg C

Type: Measured

Suspect Parameter Number: 1801

Parameter Group Number: [65104]

spn1802 - Intake Manifold 5 Temperature - Temperature of pre-combustion air found in intake manifold number 5 of
engine air supply system.

Data Length: 1 byte

Resolution: 1 deg C/bit , -40 deg C offset

Data Range: -40t0210deg C
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Type: Measured
Suspect Parameter Number: 1802
Parameter Group Number: [65189]

spn1803 - Intake Manifold 6 Temperature - Temperature of pre-combustion air found in intake manifold number 6 of
engine air supply system.

Data Length: 1 byte

Resolution: 1 deg C/bit , -40 deg C offset
Data Range: -40t0210deg C

Type: Measured

Suspect Parameter Number: 1803

Parameter Group Number: [65189]

spn1805 - LED Display Mode Control - This parameter informs the system what the selected Display mode will be.
0000 - Center On-Grade Display Mode 1 (5 CHANNEL )
0001 - Offset On-Grade Display Mode
0010 - Center On-Grade Display Mode 2 ( 7 CHANNEL )
0011 - 1110 Reserved
1111 - Not Available or Not Applicable

Bit Length: 4 bits
Type: Status
Suspect Parameter Number: 1805
Parameter Group Number: [ 65142]

spn1806 - LED Display Deadband Control - This parameter informs the system what the selected Display deadband

will be.
0000 +/- 4.5 mm (0.015 feet, 0.18 inches)
0001 +/- 12 mm (0.040 feet, 0.45 inches)
0010 +/- 24 mm (0.080 feet, 0.96 inches)
0011 +/- 5 mm (0.017 feet, 0.2 inches)
0100 +/- 1 mm (0.003 feet, 0.04 inches)
0101 - 1110 Reserved
1111 Not Available or Not applicable

Bit Length: 4 bits
Type: Status
Suspect Parameter Number: 1806
Parameter Group Number: [ 65142]

spn1807 - Steering Wheel Angle - The main operator's steering wheel angle (on the steering column, not the actual wheel
angle). The vehicle being steered to the left results in a positive steering wheel angle.

Data Length: 2 bytes

Resolution: 1/1024 rad per hit , -31.374 rad offset
Data Range: -31.374 to +31.374 rad

Type: Measured

Suspect Parameter Number: 1807

Parameter Group Number: [61449]

spn1808 - Yaw Rate - Indicates the rotation about the vertical axis. A positive yaw rate signal results when the vehicle turns



counter-clockwise.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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2 bytes

1/8192 rad/s per bit , -3.92 rad/s offset
-3.92to +3.92 rad/s

Measured

1808

[61449]

spn1809 - Lateral Acceleration - Indicates alateral acceleration of the vehicle. A positive lateral acceleration signal results
when the vehicle is accelerated to the |eft.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

1/2048 m/st per bit , -15.687 m/s# offset
-15.687 to +15.687 m/s#

Measured

1809

[61449]

spn1810 - Longitudinal Acceleration - Indicates the longitudinal acceleration of the vehicle. A positive longitudinal
acceleration signal results when the vehicle speed increases, regardless of driving the vehicle forward or backward.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

0.1 m/s# per bit , -12.5 m/s# offset
-12.5t0 +12.5 m/s#

Measured

1810

[61449]

spn1811 - Steering Wheel Turn Counter - Indicates number of steering whee! turns, absolute position or relative
position at ignition on. Positive values indicate |eft turns.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

6 bits

1 turn/bit , -32 turns offset
-32t0 29 turns

-10to +10 Turns
Measured

1811

[61449]

$pn1812 - Steering Wheel Angle Sensor Type - Indicates whether the steering wheel angle sensor is capable of
absolute measuring of the number of steering wheel turns or not (relative measuring to position at ignition on).

00 Relative measuring principle
01 Absolute measuring principle

10 Reserved
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1812

[ 61449]
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$pn1813 - VDC Information Signal - This parameter commands the VDC information signal, for example a dash lamp.

00 Off

01 0On

10 Reserved

11 Don't care/Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1813
Parameter Group Number: [ 65103 ]

spn1814 - VDC Fully Operational - Signal that indicates whether VDC is fully operational or whether its functionality is
reduced by a permanent or temporary (e.g. low voltage) defect, by intended action (e.g. disabled by a switch or during specia
diagnostic procedures), not configured or not yet fully initialized (e.g. missing initialization or configuration message). VDC contains

ROPand YC.

00 Not fully operational
01 Fully operational

10 Reserved

11 Don't care/Take no action
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1814
Parameter Group Number: [ 65103 ]

spn1815 - VDC brake light request - Indicates whether VDC requests to turn the vehicle brake lights on

00 Turn brake light not on
01 Turn brake light on

10 Reserved

11 Don't care/Take no action
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1815
Parameter Group Number: [ 65103]

$pn1816 - ROP Engine Control active - State Signal which indicates that the Roll Over Prevention (ROP) has
commanded engine control to be active. Within the physical limits, ROP attempts to prevent rolling over of the vehicle. Active means
that ROP actually tries to control the engine. This state signal is independent of other control commands to the engine which may have
higher priority.

00 ROP engine control passive but installed
01 ROP engine control active

10 Reserved

11 Don't care/Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1816
Parameter Group Number: [ 65103 ]

spn1817 - YC Engine Control active - State Signal which indicates that the Yaw Control (Y C) has commanded engine
control to be active. Within the physical limits, Y C attempts to prevent yawing of the vehicle. Active meansthat Y C actually triesto

control the engine. This state signal is independent of other control commands to the engine which may have higher priority.

00 Y C engine control passive but installed
01 Y C engine control active
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10 Reserved

11 Don't care/Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1817
Parameter Group Number: [ 65103 ]

spn1818 - ROP Brake Control active - State signal which indicates that Roll over Prevention (ROP) has activated brake
control. Active means that ROP actually controls wheel brake pressure at one or more wheels of the vehicle or vehicle combination.

Within the physical limits, ROP attempts to prevent rolling over of the vehicle.

00 ROP brake control passive but installed
01 ROP brake control active

10 Reserved

11 Don't care/Take no action
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1818
Parameter Group Number: [ 65103 ]

spn1819 - YC Brake Control active - State signal which indicates that Y aw Control (Y C) has activated brake control.
Active meansthat Y C actually controls wheel brake pressure at one or more wheels of the vehicle or vehicle combination. Within the

physical limits, Y C attempts to prevent yawing of the vehicle.

00 Y C brake control passive but installed
01 Y C brake control active

10 Reserved

11 Don't care/Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1819
Parameter Group Number: [ 65103 ]

spn1820 - Ramp / Wheel Chair Lift Position - Signal which indicates the actual position of the ramp / whee! chair lift.

00 Inside bus

01 Qutside bus

10 Error

11 Not available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1820
Parameter Group Number: [ 65102]

spn1821 - Position of doors - Signal which indicates the actual position of the doors.
0000 At least 1 door isopen
0001 Closing last door
0010 All doors closed
0011-1101 Not defined

1110 Error

1111 Not available
Bit Length: 4 hits
Type: Measured
Suspect Parameter Number: 1821

Parameter Group Number: [ 65102]
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spn1822 - Lift Axle 2 Position - Signal which indicates the position / load condition of lift axle/ tag axle #2. Numbering of

lift/tag axles starts at front axle.

00 Lift axle position down / tag axle laden
01 Lift axle position up / tag axle unladen

10 Error

11 Not available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1822
Parameter Group Number: [ 65114 ]

spn1823 - Rear Axlein Bumper Range - Signa which indicates that the vehicle height at the rear axle (SPNs 1723 and

1724) is within the bumper range.

00 Actual level out of bumper range
01 Actual level within bumper range

10 Error

11 Not available
Bit Length: 2 bits
Type: M easured
Suspect Parameter Number: 1823
Parameter Group Number: [ 65114]

spn1824 - Front Axlein Bumper Range - Signal which indicates that the vehicle height at the front axle (SPNs 1721 and

1722) is within the bumper range.

00 Actual level out of bumper range
01 Actual level within bumper range

10 Error

11 Not available
Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 1824
Parameter Group Number: [ 65114]

$pNn1825 - Suspension Remote control 2 - Signal which indicates that the suspension system is controlled by remote
control #2. Remote control is an external unit to operate the suspension system.

00 Not active

01 Active

10 Error

11 Not available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1825
Parameter Group Number: [ 65114]

spNn1826 - Suspension Remote Control 1 - Signal which indicates that the suspension system is controlled by remote

control #1. Remote control is an external unit to operate the suspension system.
00 Not active
01 Active
10 Error
11 Not available

Bit Length: 2 bits



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
1826
[ 65114 ]

spn1827 - Suspension Control Refusal Information - Signal which indicates that the air suspension control cannot

perform arequest due to the operating conditions. It also provides areason for the refusal.
0000 Actual request not refused
0001 Axleload limit reached (load transfer)
0010 Would exceed axle load limit (tag axl€)
0011 Bogie differential not locked
0100 Above speed limit
0101 Below speed limit
0110- 1101 Not defined

1110 Error

1111 Not available
Bit Length: 4 bits
Type: Status
Suspect Parameter Number: 1827

Parameter Group Number: [ 65114]

spn1828 - Lift Axle 2 Position Command - Signal to command the position / load condition of lift / tag axle #2.

Numbering of lift/tag axles starts at front axle.

00 Lift axle position down / tag axle laden
01 Lift axle position up / tag axle unladen

10 Reserved
11 Don't care/take no action

Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1828
Parameter Group Number: [ 53760]

spn1829 - Kneeling Command - Rear Axle - Command signal to activate the kneeling functionality at the rear axle of

the vehicle.

00 Deactivate kneeling
01 Activate kneeling

10 Reserved

11 Don't care/take no action
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1829
Parameter Group Number: [ 53760]

spn1830 - Kneeling Command - Front Axle - Command signal to activate the kneeling functionality at the front axle of

the vehicle
00 Deactivate kneeling
01 Activate kneeling
10 Reserved
11 Don't care/take no action

Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1830

Parameter Group Number:

[ 53760]
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spn1831 - Electronic Shock Absorber Control Mode - Lift/Tag Axle - Signal which indicates the current mode

of operation of the electronic shock absorber control at the lift/tag axle.

00 Normal operation dampers passive
01 Normal operation dampers active

10 Error

11 Not available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1831
Parameter Group Number: [65111]

spn1832 - Electronic Shock Absorber Control Mode - Rear Axle - Signal which indicates the current mode of

operation of the electronic shock absorber control at the rear axle.

00 Normal operation dampers passive
01 Normal operation dampers active

10 Error

11 Not available
Bit Length: 2 bits
Type: M easured
Suspect Parameter Number: 1832
Parameter Group Number: [ 65111]

spn1833 - Electronic Shock Absorber Control Mode - Front Axle - Signal which indicates the current mode of

operation of the electronic shock absorber control at the front axle.

00 Normal operation dampers passive
01 Normal operation dampers active

10 Error

11 Not available
Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 1833
Parameter Group Number: [ 65111]

spn1834 - Total Average Fuel Rate - Average fuel rate, equal to total fuel used divided by total engine hours, over the life

of the engine

Data Length: 2 bytes

Resolution: 0.05 L/h per bit , O offset
Data Range: 0t03,212.75L/h

Type: Measured

Suspect Parameter Number: 1834

Parameter Group Number: [65101]

spn1835 - Total Average Fuel Economy - Average fuel economy, equal to total vehicle distance divided by total fuel

used, over thelife of the engine

Data Length:
Resolution:
Data Range:
Type:

2 bytes

1/512 km/L per bit , O offset
0to 125.5 km/L

Measured
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Suspect Parameter Number: 1835
Parameter Group Number: [65101]

spn1836 - Trailer ABS Status - State signal which indicatesthat ABSin the trailer is actively controlling the brakes. A
message is sent to the tractor from the trailer (i.e. by PLC). The receiving device in the tractor transfers this information to the J1939
network. At the beginning of power on the message is sent by the trailer to indicate if this status information is supported. Timeout of

thetrailer ABS active can be done by monitoring of the Trailer warning light information.

00 Trailer ABS Status Information Available But Not Active
01 Trailer ABS Active

10 Reserved
11 Trailer ABS Status Information Not Available or Parameter Not Supported
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1836
Parameter Group Number: [ 61441]

spn1837 - Convoy Driving Lamp Select - Black Out Convoy Driving Lamp Sefection

00 Off

010n

10 Reserved

11 Not Supported
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1837
Parameter Group Number: [ 65100]

s$pn1838 - Convoy Lamp Select - Black Out Convoy Lamp Selection

00 Off

010n

10 Reserved

11 Not Supported
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1838
Parameter Group Number: [ 65100]

spn1839 - Front Black Out Marker Lamp Select - Front Black Out Marker Lamp Selection

00 Off

010n

10 Reserved

11 Not Supported
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1839
Parameter Group Number: [ 65100]

$pn1840 - Rear Black Out Marker Select - Rear Black Out Marker Selection

00 Off

010n

10 Reserved

11 Not Supported



Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

Vehicle Application Layer - J1939-71 (through December 2001) - p. 228

2 bits
Status
1840

[ 65100]

spn1841 - Black Out Brake/Stop Lamp Select - Black Out Brake/Stop Lamp Selection

00 Off

010n

10 Reserved

11 Not Supported

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1841

[ 65100]

spn1842 - Black Out Work Lamp Select - Black Out Work Lamp Selection

00 Off

010n

10 Reserved

11 Not Supported

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1842

[ 65100 ]

spn1843 - Night Vision I lluminator Select - Night Vision Illuminator Selection

00 Off

010n

10 Reserved

11 Not Supported

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
1843

[ 65100]

spn1844 - Operators Black Out I ntensity Selection - Operators Selection of lamp intensity in black out mode. This
parameter provides the operators selected illumination intensity as a percentage of available full scale. This parameter would be
typically used as adash or instrument cluster intensity adjustment.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 offset
0to 100 %

Status

1844

[65100]

§pNn1845 - Transmission Torque Limit - Parameter provided to the engine from the transmission as a torque limit to be
invoked by the engine in the event that J1939 communication with the transmission is lost. The intention isto protect transmissions that

use a continuous torque limit during torque converter mode or operation in specific lower gears, where stall or drivetrain torque may
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reach levels higher than the gearbox capacity. If communication islost during torque limited operation, unrestricted engine torque
output could harm the transmission. It is recommended that engines use reception of the ETC#1 message as a transmission ‘heartbeat'.
In the event that the ETC#1 message is not received in atime period of 5 timesits' broadcast rate (5 x 10 ms =50 ms), the engine
should invoke a torque limit holding the engine to less than or equal to the value of the Transmission Torque Limit parameter. The
engine may release the limit when transmission-to-engine communication is re-established. A value of OxFFOO to OxFFFF indicates that
no transmission torque limit is desired. It is expected that the engine will record this torque value in non-volatile memory and will
include this in the engine configuration PGN as parameter Default Engine Torque Limit (SPN 1846) If the engine observes changein
this parameter value on power-up, the engine should record the new value.

Data Length: 2 bytes
Resolution: 1 Nm/bit , O offset
Data Range: 0to 64,255 Nm
Type: Measured

Suspect Parameter Number: 1845

Parameter Group Number: [65099]

spn1846 - Default Engine Torque Limit - Companion parameter to Transmission Torque Limit (SPN 1845). This ‘echo’
parameter provides confirmation to the transmission that the engine has received and will invoke the requested Transmission Torque
Limit in the event that J1939 communication islost between the two devices. If the engine supports this protection logic, the Default
Engine Torque Limit parameter should be set equal to the Transmission Torque Limit parameter as received in the Transmission
Configuration message (PGN 65250). Otherwise, a Default Engine Torque Limit value of FFOO to FFFF indicates that no default engine
torque limit has been received or set. The intention is to protect transmissions that use a continuous torque limit during torque converter
mode or operation in specific lower gears, where stall or drivetrain torque may reach levels higher than the gearbox capacity. If
communication islost during torque limited operation, unrestricted engine torque output could harm the transmission. It is
recommended that engines use reception of the ETC#1 message as atransmission 'heartbeat’. In the event that the ETC#1 message is
not received in atime period of 5 timesits' broadcast rate (5 x 10 ms = 50 ms), the engine should invoke a torque limit holding the
engine to less than or equal to the value of the Transmission Torque Limit parameter. The engine may release the limit when
engine-to-transmission communication is re-established.

Data Length: 2 bytes
Resolution: 1 Nm/bit , 0 offset
Data Range: 0t0 64,255 Nm
Type: Measured

Suspect Parameter Number: 1846

Parameter Group Number: [65251]

spn1849 - Transmission Requested Range Display Flash State - State signal indicating a transmission request
for the display of the Transmission Requested Range parameter (SPN 162) to flash or not to flash. The “Transmission Requested Range
Display Flash State' indicator can be utilized by (but not limited to) the shift console, instrument cluster, or cab display. Definition of

the cause of this state is at the discretion of the transmission manufacturer. The flash period shall be 700 ms @ 50% duty cycle.
Transmission manufacturers may want to flash the Transmission Requested Range display depending on certain events. It could
be because a gear could not be attained, or because fluid is low, etc. Indicator should be on for 350 ms and off for 350 ms.
Transmissions supporting both this parameter and the Transmission Requested Range Display Blank
State should treat the active states of these parameters as mutually exclusive; both parameters should not indicate "active" at the
sametime.
00 Inactive; Transmission Reguested Range display should not be flashing
01 Active; Transmission Requested Range display should be flashing
10 Reserved
11 Take no action

Bit Length: 2 bits
Type: Status



Suspect Parameter Number:
Parameter Group Number:
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1849
[ 65098 ]

spn1850 - Transmission Requested Range Display Blank State - State signal indicating a transmission request
for the display of the Transmission Requested Range parameter (SPN162) to be blanked or not blanked. The “Transmission Requested
Range Display Blank State' indicator can be utilized by (but not limited to) the shift console, instrument cluster, or cab display.

Definition of the cause of this stateis at the discretion of the transmission manufacturer
Transmission manufacturers may want to blank the Transmission Requested Range display depending on certain events. Typically
itisanindication of a shift selector problem.
Transmissions supporting both this parameter and the Transmission Requested Range Display Flash
State should treat the active states of these parameters as mutually exclusive; both parameters should not indicate "active" at the
sametime.
00 Inactive; Transmission Requested Range display should not be blanked
01 Active; Transmission Requested Range display should be blanked

10 Reserved

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1850
Parameter Group Number: [ 65098 ]

spn1851 - Shift Inhibit Indicator - State signal indicating a transmission request for the Shift Inhibit Indicator to be active
or inactive. The shift inhibit indicator can be of lamp or text form, located on (but not limited to) the shift console, instrument cluster, or

cab display. Definition of the cause of the “range inhibit' stateis at the discretion of the transmission manufacturer.
Transmission manufacturers may want to indicate that they currently cannot make a requested shift. This could be due to
inappropriate vehicle speed or other restrictions.
00 Inactive; shift is not inhibited
01 Active; shift isinhibited

10 Reserved

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1851
Parameter Group Number: [ 65098 ]

spn1852 - Transmission Mode 1 - Indicates whether transmission mode 1 is enabled. Modes are manufacturer specific and
are not necessarily mutually exclusive. See also 2536.

00 Disable

01 Enable

10 Reserved

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 1852
Parameter Group Number: [256]

spn1853 - Transmission Mode 2 - Indicates whether transmission mode 2 is enabled. Modes are manufacturer specific and

are not necessarily mutually exclusive. See also SPN 2537.
00 Disable
01 Enable
10 Reserved
11 Take no action

Bit Length: 2 bits
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Type: Status
Suspect Parameter Number: 1853
Parameter Group Number: [256]

$pNn1854 - Transmission Mode 3 - Indicates whether transmission mode 3 is enabled. Modes are manufacturer specific and
are not necessarily mutually exclusive. See also SPN 2538.

00 Disable

01 Enable

10 Reserved

11 Take no action
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1854
Parameter Group Number: [256]

spn1855 - Transmission Mode 4 - Indicates whether transmission mode 4 is enabled. Modes are manufacturer specific and
are not necessarily mutually exclusive. See also SPN 2539.

00 Disable

01 Enable

10 Reserved

11 Take no action
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 1855
Parameter Group Number: [256]

SpN1856 - Seat Belt Switch - State of switch used to determine if Seat Belt is buckled
00 NOT Buckled
01 OK - Seat Belt is buckled
10 Error - Switch state cannot be determined
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 1856
Parameter Group Number: [ 57344]

spn1857 - Winch Oil Pressure Switch - State of switch used to determine if Winch Oil Pressure is above desired
minimum

00 NOT OK- QOil pressure istoo low

01 OK - Qil pressure is above minimum

10 Error - Switch state cannot be determined
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 1857
Parameter Group Number: [ 65128]

spn2347 - High Beam Head Light Command - Command to activate or de-activate the tractor high beam head light

lamps.
00 De-activate
01 Activate



Vehicle Application Layer - J1939-71 (through December 2001) - p. 232

10 Reserved

11 Don't Care
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2347
Parameter Group Number: [ 65089 ]

spn2348 - High Beam Head Light Data - This parameter provides measured data from the tractor high beam head light

lamps.
00 De-activate
01 Activate
10 Fault Detected
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2348
Parameter Group Number: [ 65088 ]

SpNn2349 - Low Beam Head Light Command - Command to activate or de-activate the tractor low beam head light

lamps.

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 2349
Parameter Group Number: [ 65089 ]

$pn2350 - Low Beam Head Light Data - This parameter provides measured data from the tractor low beam head light

lamps.
00 De-activate
01 Activate
10 Fault Detected
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2350
Parameter Group Number: [ 65088]

spn2351 - Alternate Beam Head Light Command - Command to activate or de-activate the tractor alternate head
lights (only low beam is available on alternate head lights). The alternate position lights are intended for use with loader and snow
plows that tend to block the primary head lights.

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2351

Parameter Group Number: [ 65089 ]
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spn2352 - Alternate Beam Head Light Data - This parameter provides measured data from the tractor alternate beam

head light lamps.
00 De-activate
01 Activate
10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2352

[ 65088 ]

spn2353 - Tractor Front Low Mounted Work Lights Command - Command to activate or de-activate the tractor

front low mounted work lights.

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
2353

[ 65089 ]

spn2354 - Tractor Front Low Mounted Work Lights - This parameter provides measured data from the tractor front

low mounted work lights.

00 De-activate
01 Activate

10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
2354

[ 65088]

spn2355 - Tractor Front High Mounted Work Lights Command - Command to activate or de-activate the

tractor front high mounted work lights.

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
2355

[ 65089 ]

$pn2356 - Tractor Front High Mounted Work Lights - This parameter provides measured data from the tractor front

high mounted work lights.

00 De-activate
01 Activate

10 Fault Detected
11 Not Available

Bit Length:

2 bits



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
2356
[ 65088]

spn2357 - Tractor Underside Mounted Work Lights Command - Command to activate or de-activate the tractor

underside mounted work lights.

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
2357

[ 65089 ]

spn2358 - Tractor Underside Mounted Work Lights - This parameter provides measured data from the tractor

underside mounted work lights.

00 De-activate
01 Activate

10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
2358

[ 65088]

spn2359 - Tractor Rear Low Mounted Work Lights Command - Command to activate or de-activate the tractor

rear low mounted work lights.

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
2359

[ 65089 ]

spn2360 - Tractor Rear Low Mounted Work Lights - This parameter provides measured data from the tractor rear

low mounted work lights.

00 De-activate
01 Activate

10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2360

[ 65088 ]

spn2361 - Tractor Rear High Mounted Work Lights Command - Command to activate or de-activate the tractor

rear high mounted work lights.



00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:
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2 bits
Status
2361

[ 65089 ]

spn2362 - Tractor Rear High Mounted Work Lights - This parameter provides measured data from the tractor rear

high mounted work lights.

00 De-activated
01 Activated

10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
2362

[ 65088]

$pn2363 - Tractor Side Low Mounted Work Lights Command - Command to activate or de-activate the tractor

side low mounted work lights.

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
2363

[ 65089 ]

spNn2364 - Tractor Side Low Mounted Work Lights - This parameter provides measured data from the tractor side

low mounted work lights.

00 De-activated
01 Activated

10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2364

[ 65088 ]

spn2365 - Tractor Side High Mounted Work Lights Command - Command to activate or de-activate the tractor

side high mounted work lights.

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
2365

[ 65089 ]



$pNn2366 - Tractor Side High Mounted Work Lights - This parameter provides measured data from the tractor side

high mounted work lights.
00 De-activated
01 Activated
10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn2367 - Left Turn Signal Lights Command - Command to activate or de-activate left turn signal lights on the tractor
and all connected implements

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

Spn2368 - Left Turn Signal Lights - This parameter provides measured data from the tractor and attached implement |eft

turn signdl lights.

00 De-activated
01 Activated

10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn2369 - Right Turn Signal Lights Command - Command to activate or de-activate right turn signal lights on the
tractor and all connected implements

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

spn2370 - Right Turn Signal Lights - This parameter provides measured data from the tractor and attached implement

right turn signal lights.
00 De-activated
01 Activated
10 Fault Detected
11 Not Available

Bit Length:
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2 bits
Measured
2366

[ 65088 ]

2 bits
Status
2367

[ 65089 ]

2 hits
Measured
2368

[ 65088]

2 bits
Status
2369

[ 65089 ]

2 bits



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
2370
[ 65088]

spn2371 - Left Stop Light Command - Command to activate or de-activate the tractor and implement Ieft stop lights

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
2371

[ 65089 ]

spn2372 - Left Stop Light - This parameter provides measured data from the tractor and attached implement left stop lights.

00 De-activated
01 Activated

10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2372

[ 65088 ]

spn2373 - Right Stop Light Command - Command to activate or de-activate the tractor and implement right stop light

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
2373

[ 65089 ]

spn2374 - Right Stop Light - This parameter provides measured data from the tractor and attached implement right stop

lights.
00 De-activated
01 Activated
10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2374

[ 65088 ]

spn2375 - Center Stop Light Command - Command to activate or de-activate the tractor and implement center stop light

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

2 bits
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Type: Status
Suspect Parameter Number: 2375
Parameter Group Number: [ 65089 ]

spn2376 - Center Stop Light - This parameter provides measured data from the tractor and attached implement center stop

lights.
00 De-activated
01 Activated
10 Fault Detected
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2376
Parameter Group Number: [ 65088 ]

spn2377 - Tractor Marker Light Command - Command to activate or de-activate tractor and implement front position
lights, rear red tail lights, side amber running lights, license plate lights and instrument and switch back lights.

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 2377
Parameter Group Number: [ 65089 ]

§pn2378 - Tractor Marker Light - This parameter provides measured data from the tractor and attached implement marker

lights, including front position lights, rear tail lights, side running lights, license plate lights and instruments and switch back lights.
00 De-activated
01 Activated
10 Fault Detected
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2378
Parameter Group Number: [ 65088]

spn2379 - Implement Marker Light Command - Command to activate or de-activate implement front position lights,
rear red tail lights, side amber running lights, license plate lights and instrument and switch back lights.

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2379
Parameter Group Number: [ 65089 ]

spn2380 - Implement Marker Light - This parameter provides measured data from an attached implement marker lights,
including front position lights, rear tail lights, side running lights, license plate lights and instruments and switch back lights.
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00 De-activated
01 Activated

10 Fault Detected
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2380
Parameter Group Number: [ 65088 ]

spn2381 - Tractor Clearance Light Command - Command to activate or de-activate the tractor high mounted
clearance and center ID lights

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2381
Parameter Group Number: [ 65089 ]

Spn2382 - Tractor Clearance Light - This parameter provides measured data from the tractor high mounted clearance and

center ID lights.
00 De-activated
01 Activated
10 Fault Detected
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2382
Parameter Group Number: [ 65088 ]

$pNn2383 - mplement Clearance Light Command - Command to activate or de-activate the implement high mounted
clearance and lights.

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2383
Parameter Group Number: [ 65089 ]

spn2384 - Implement Clearance Light - This parameter provides measured data from an attached implement high

mounted clearance lights.
00 De-activated
01 Activated
10 Fault Detected
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2384

Parameter Group Number: [ 65088 ]
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$pn2385 - Rotating Beacon Light Command - Command to activate or de-activate slow moving vehicle indicator lights
on tractor and/or implements. Activation of the slow moving vehicle lights implies that the controller should manipulate the lighting as
appropriate to provide the slow moving vehicle lighting function.

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 2385
Parameter Group Number: [ 65089 ]

Spn2386 - Rotating Beacon Light - This parameter provides measured data from the beacon light on tractor or attached

implements.
00 De-activated
01 Activated
10 Fault Detected
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2386
Parameter Group Number: [ 65088 ]

spn2387 - Tractor Front Fog Lights Command - Command to activate or de-activate tractor front fog lights.

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 2387
Parameter Group Number: [ 65089 ]

§pNn2388 - Tractor Front Fog Lights - This parameter provides measured data from the tractor front fog lights.

00 De-activated
01 Activated

10 Fault Detected
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2388
Parameter Group Number: [ 65088 ]

Spn2389 - Rear Fog Light Command - Command to activate or de-activate tractor or implement rear fog lights.

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2389



Parameter Group Number:
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[ 65089 ]

spn2390 - Rear Fog Lights - This parameter provides measured data from the tractor and/or implement rear fog lights.

00 De-activated
01 Activated

10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
2390

[ 65088 ]

spn2391 - Back Up Light and Alarm Horn Command - Command to activate or de-activate the back up lights and/

or associated alarm if required

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
2391

[ 65089 ]

spn2392 - Back Up Light and Alarm Horn - This parameter provides measured data from the back up lights and/ or

associated alarm.

00 De-activated
01 Activated

10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2392

[ 65088 ]

spn2393 - Lighting Data Request Command - Command to provide a response of the light state

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
2393

[ 65089 ]

spn2394 - Implement Rear Work Light - This parameter provides measured data from the implement rear work lamps.

00 De-activate
01 Activate

10 Fault Detected
11 Not Available

Bit Length:
Type:

2 hits
Measured



Suspect Parameter Number:
Parameter Group Number:
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2394
[ 65088 ]

spn2395 - Implement OEM Option 1 Light Command - Command to activate or de-activate an implement OEM
option 1 light. Thisis provided to meet special needs on implements, such as tank inspection or filling lights.

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
2395

[ 65089 ]

S$pN2396 - Implement OEM Option 1 Light - This parameter provides measured data from the implement OEM option 1

light.
00 De-activate
01 Activate
10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2396

[ 65088 ]

spNn2397 - Implement OEM Option 2 Light Command - Command to activate or de-activate an implement OEM
option 2 light. Thisis provided to meet special needs on implements, such as tank inspection or filling lights.

00 De-activate
01 Activate
10 Reserved
11 Don't Care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
2397

[ 65089 ]

$pn2398 - Implement OEM Option 2 Light - This parameter provides measured data from the implement OEM option 2

light.
00 De-activate
01 Activate
10 Fault Detected
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
2398

[ 65088 ]

$pn2399 - Implement Left Forward Work Light Command - Command to activate or de-activate the forward
facing work lights toward the left end of the implement.

00 De-activate
01 Activate
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10 Reserved

11 Don't Care
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2399
Parameter Group Number: [ 65089 ]

spn2400 - Implement Left Forward Work Light - This parameter provides measured data from the forward facing

work lights toward the left end of the implement.
00 De-activate
01 Activate
10 Fault Detected
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2400
Parameter Group Number: [ 65088 ]

spn2401 - Implement Right Forward Work Light Command - Command to activate or de-activate the forward
facing work lights toward the right end of the implement.

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 2401
Parameter Group Number: [ 65089 ]

spn2402 - Implement Right Forward Work Light - This parameter provides measured data from the forward facing

work lights toward the right end of the implement.
00 De-activate
01 Activate
10 Fault Detected
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2402
Parameter Group Number: [ 65088]

spn2403 - Running Light Command - Command to activate or de-activate the tractor or powered vehicle running lights.
Usually only used for on road vehicles.

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2403

Parameter Group Number: [ 65089 ]
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$pn2404 - Running Light - This parameter provides measured data from the vehicle's running lights.

00 De-activate
01 Activate

10 Fault Detected
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2404
Parameter Group Number: [ 65088 ]

spNn2405 - mplement Rear Work Light Command - Command to activate or de-activate implement rear work lights.
(Thisis also the same as Reversing Lights for truck applications.)

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2405
Parameter Group Number: [ 65089 ]

spn2406 - I mplement Right Facing Work Light Command - Command to activate or de-activate work lights
mounted on an implement to illuminate beyond right end of the implement.

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2406
Parameter Group Number: [ 65089 ]

spn2407 - Implement Right Facing Work Light - This parameter provides measured data from the work lights
mounted on an implement to illuminate beyond right end of the implement.

00 De-activate
01 Activate

10 Fault Detected
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2407
Parameter Group Number: [ 65088 ]

$pn2430 - Main Radiator/Engine Coolant Level - indicator of coolant level in main radiator or engine. Coolant Level
(SPN 111) should be used if coolant expansion tank is being monitored.

spn2432 - Engine Demand - Percent Torgue - The requested torque output of the engine by all dynamic internal
inputs, including smoke control, noise control and low and high speed governing.
Data Length: 1 byte

Resolution: 1 %l/bit , -125% offset



Data Range:
Operating Range:
Type:

Suspect Parameter Number:

Parameter Group Number:
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-125t0 125 %
-125% to +125%
Measured

2432

[61444]



Vehicle Application Layer - J1939-71 (through December 2001) - p. 246

Background:

During periods of TSC1 engine control, ather desices on the J1939 network may wish to knowv where the engine
wants to go once it is released from TSC1 cortrol. Tn order for option transitions of driveline torque between different
devices, it becomes neces=zary to understand the engine's desired torgue for all phazes ofa T2C1 contral zequence.

DriverzDemand Engine — P ercent Torgue (SPM 512) provide s & padial predidion of the targue the engine wishes to
produce ater a T=C1 command iz removed. Induded in Drver's Demand Torgue (DD T1are external requedors to
the powvetrain such az accelerator pedal, cruize control, and road speed limit govemors., However, excluded fram
DDT are (11 dynamic commands within the powetrain such as smoke control, noise contral, and lowwand high speed
endgine governing, and (21external TSC1 com mands to the engine such asthose generated by traction control.

Far a contraller to properly determine the engine's desired output torgue during a TSC1 sequence, it needs know-
edie ofthe torque being scheduled by all active controls within the engine. Since DOT excludes many ofthese
active contrallers fram itz calculation, it cannot be used to accurately predid the desired output torgue. The effeds of
the external TSC1 comm ands can be approximated by ather devices by meanz of monitaring TSC1 messagestothe
endine; however the effects ofthe engine's intemal dynamic commands are completely unknoswn and cannct be esti-
mated .

Actual Engine — Percent Targue (PR 513) provides a wind owto the engine's desired torgue output when no T=C1
commands are adively controlling the engine. However, when the engine iz responding to TS 21 commands, the
Actual Engine — Percent Torgue parameter iz no longer indicative of the torgue that the endine will produce once
thoze TSC1 commands are removed.

In simplest term g, Engine Demand — P ercent Torgue (o 'EDT") contains the engine's intermnal dynamic commands
that are exduded from the Driver's Demand Engine — P ercent Targue definition, induding smoke contral, noize
contral, and lowwand high speed governing. With thiz additional piece of information, desices on the network that are
contralling the engine via TSC1 message s can determine the torgue diredion ofthe engine once the curent TSCH
command iz relinguished.

It izimportant to note that the proposad EDT parameter iz used asinformation. The addition ofthe EDT parameter
should in no way cause a change ta the engine's actual torque command architecture.

EDT Calculation:

Yalhien no devices are controlling the engine via TSC1 messages, the walue of EDT iz equal to the Actual Engine —
Percent Targque parameter. When the engine iz being controlled via a T=C1 message, it is necessary for the engine
contrallerto calculate what its' target torgue would be ifthere were no exdemal commands being received. This®
runner up® in engine cortral will come from intemal dynamic engine commands.

Imthe calculation of Actual Engine — Percent Tomue | the output ofthe endgine's idle gosvernor must be considered,
alang with the im pad ofthe engine's full load govemor, snoke controlz and cther internal lim ting logic. Inthe deter-
mination ofthe E ngine Demand Torgue parameter, these same engine logic components are needed, az indicated in
Figure SPM 2432_4& . However, there iz & significant difference: These components only affect the Adual Engine —
Percent Torque parameter determination if they are the component adively cortralling the engine. InEDT, any of
these components will be uzed to caloulate EDT if they are the "fYunner up® for engine control. E ven though these
components may lose in the engine's intemnal control arkitration, the engine output torgue that they would produce if
in command needs to be found to determine EDT.
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TSCET contr ol modes

- Normd = [Oriver’s demand % tonque
- Speed control
- Torgue contral TSCHT Fom any
« Speadiorque |imit conir ol soijroe address
(rot shown in this fgune)
Chyoir i e
ool .
e Pawértrain
pricring demand ¥ ———uw Ergine’s desired operating spesd
Engine govemor T
(thro & or £ pe ed) l
Pl
Cruseor PTO 1 i . Petud ine T to
qowernor fulin i  Control mode = bz #e]  flin —= engine rque
Road spead
OET ROT s g
(including Tictio
|
Remarks: g Dz g hlin f—s Engine demard % torque

1) Control modes e defined in secfon 42,31
2y Powsrra n demand % torque is used to

cdculatethe enging's desired operaing spead
) Black boxes are engine ¢ ontroller funct ons

Interna
components of
EDT

FIGURE 5PN 2432_A—-TORGQUE COMMANDS AMD CALCULATIONS WHEM A
"W AR IMUM LOW IDLE" TECHMIGUE |5 USED

|f zpeed governors are invalved in detemmining these components afthe EDT calculation, any ofthe following 3
spedal cases may need to be addressed;

Spedal Casze #1; Speed Governors

[fthe engine governor referenced in Figure SPM 2432_A0s a speed-based governor instead of a throttle table
arrangement, a new challenge iz presented in determining ECT. Since the speed governor output i diredly influ-
enced by the TZC1 command in control (for example, irtegrator anti-sindup logic), the speed governar's output
during T=C1 commands cannot be used to calculate EDT.

Instead, an approdmation of the speed governor output without the effedts of any TSC1 commands is reguired for
uzeinthe EDT caloculation. "Approximation” refers to removing the effeds of integrator term s and any ather
dvnamic components that result from the controlling TSC1 commands. &l element s affecting the speed govermor
reference should be induded be fore the reference istranslated into tenn s oftorgue .

A control algorithim = with dynamic elem ents (2., speed governors)that execute during TSC1 commands need to
have their outputs replaced by "steady-state” approximations for use inthe EDT calculstion. Again note that these
approximations are for uze only inthe EDT calculation; the adual engine control logic remainz unchanged.
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Figure SPM 2432 B illustrates EDT and speed governor outpat during a typical control sequence. The outpnt
of the speed governot may tend 1o lag the engine’s forgue trace dwring and after the TSC1 corarand
sequence. Mote howeseer that the TSC1%s indluenice iz not factored into EDT; only when the command
sequence ends or iz no longer winving in terrns of engine control arhitration do the dymarnic effects of the
speed gove rmon(s) appear in the EDT sigral.

F
------------- TSC#1 Torgue Limit
——— ZSpeed Govermnor Output
------ Nehide Demand Toargue
Speed Govermor Output Approximation for VDT
S peed EDT refedsthe equivalent
REEC QOvEmOr torgue of the actual speed
approximations for EDT —.
governor autput when the
do not refiect the effects exernal device iz no longer
of the TSC# command. winning engine control
- .
=
e
Ao
o
|_

Y

Tirme

FIGURE SPN2432_B - EDT AND SPEED GOVERNOR OUTPUT RELATIONSHIP DURING A CONTROL SEQUENCE
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Cme rethod of correrting the speed govermor reference fo forgue is shown in Figure SPH 2432 C
The inputs of current engine speed, accelerator pedal position and the shape of the governor droop
crves can be wsed to find the ecuivale nt torgue outgnt of the govermor. & lookap table or caloula-
tion conld be nsed.

A
Full load governar Example aoperating paint
ftorgue curve) :
E Lines of constant
= e ACCRIEFETOF pEdal
E — position (droop curves)
= ¥
ﬁ L
=5
[14]
2 2%
w2
=
@
i)

Engine Speed

FIGURE SPN2432_C - FINDING EDT TORQUE APPROXIMATION FOR A SPEED GOVERNOR
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Special Cage #£1: “Steep™ or zero droop speed governors

Using a steadwstate approximation with a “steep™ or zero droop speed govermor can canse large EDT changes
orver stnall speed changes. Forexatnple, if'a cruise control gove mor has a zero droop and the wehicle speed is
Justbelow the cnnse set speed, the steadsestate torgque approximation neing the wethod desenbed previonsly iz
very large. Ifweldele speed increases a swall amount to aboeee the croise set speed, the steadyeotate torgue
approxirmation becore s very senall or zero.

A a result, a more accurate steadyestate torgue approximation is nee ded when stee p droop governors are
irvokved. & steep droop speed govemor is defined as having a droop slope greater than 0.2% actial forgue per
o as seen helowin Figue SPH 2432 D

The following method canbe nsed o determnite a steadyestate torgue approximation for steep or zero droop
gorvernors with fast responding integrator anti-windup §integrator resetting:
1. UponaTSC1 message actively controlling engine torgque, save the last value of

torque comtanded by the speed governor (7., ) and the last value ofspeed
governor error (Sqn. ).

2. Dunng this control sequence, calculate speed governor error (8;,,)

3. Calculate an estimated torque for EDT determination use:

Totuainuted = Tome T Kb s g CHT Esl}i}_ _
where Kpg, 15 the speed governor proportional gain

A

Full load governor
(torgue curve)

Slope = 02%Torgue /
-~ RPM s considered
~ "steep droop”

Actual Engine - Percent Torque

Engine Speed

FIGURE SPN2432_D - EXAMPLE OF "STEEP DROOP" SPEED GOVERNOR
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Special Cage #3: “Slow Fesponse™ Speed Governors

If the speed governor dynarnic eletnents ave slowr to respond to a 1 second torgue derate, then the speed governor
can siplybe executed during the TSC1 event and the output nsed directly in deterrairang EDT. This is an alterna-
trve for a speed governor which does not contain an integrator, or if the integrator avti-winduplogic is slow to
wspond. & guideline for “slovwr response™ 1s that the governor outpoat after 1 second of torgue Lrdting has only
toowved 103 of the way to the Liradt, as shown for exaraple in Figure SPN 2432 B,

A
o Transmission Torgue Command Less than_ 1/3 of the
s U — — Speed Governor Output way an applied torgue
= limitin 1 second
=
S B0 ——
E B el el el - e ——
a I +
= 40
7]
-
L]
=
2
20
a -
oo o1 02 0.3 04 g o0 07 08 09 1.0

Time

FIGURE SPN2432_E - EXAMPLE OF "SLOW TO RESPOND" SPEED GOVERNOR

$pn2433 - Right Manifold Exhaust Gas Temperature - Temperature of combustion byproducts within the right
engine exhaust manifold. Single manifold engines should use exhaust temperature (SPN 173).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.03125 deg C/hit , -273 deg C offset
-273t01735deg C

Measured

2433

[65031]

spn2434 - Left Manifold Exhaust Gas Temperature - Temperature of combustion byproducts within the left engine
exhaust manifold. Single manifold engines should use exhaust temperature (SPN 173).

Data Length:
Resolution:

2 bytes
0.03125 deg C/bit , -273 deg C offset
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Data Range: -273t01735deg C
Type: Measured

Suspect Parameter Number: 2434

Parameter Group Number: [65031]

spn2435 - Sea Water Pump Outlet Pressure - Gauge pressure of liquid found at outlet of seawater pump in sea water
cooling system.

Data Length: 1 byte

Resolution: 2 kPalbit , O offset
Data Range: 0 to 500 kPa
Type: Measured

Suspect Parameter Number: 2435

Parameter Group Number: [65172]

$pN2536 - Transmission Mode 1 I ndicator - This state signal is the transmission'sindication that it is operating under
transmission mode 1 (SPN 1852) as commanded via the TC1 message (PGN 256). The definition of the transmission mode is |eft to the

discretion of the transmission manufacturer.

00 Transmission Mode 1 not active
01 Transmission Mode 1 Active

10 Error

11 Not available
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2536
Parameter Group Number: [ 65098 ]

spn2537 - Transmission Mode 2 I ndicator - This state signal is the transmission's indication that it is operating under
transmission mode 2 (SPN 1853) as commanded via the TC1 message (PGN 256). The definition of the transmission mode is left to the

discretion of the transmission manufacturer.

00 Transmission Mode 2 not active
01 Transmission Mode 2 Active

10 Error

11 Not available
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 2537
Parameter Group Number: [ 65098 ]

$pNn2538 - Transmission Mode 3 I ndicator - This state signal is the transmission'sindication that it is operating under
transmission mode 3 (SPN 1854) as commanded via the TC1 message (PGN 256). The definition of the transmission mode is left to the

discretion of the transmission manufacturer.
00 Transmission Mode 3 not active
01 Transmission Mode 3 Active

10 Error

11 Not available
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2538

Parameter Group Number: [ 65098 ]
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§pNn2539 - Transmission Mode 4 I ndicator - This state signal is the transmission'sindication that it is operating under
transmission mode 4 (SPN 1855) as commanded via the TC1 message (PGN 256). The definition of the transmission mode is left to the

discretion of the transmission manufacturer.
00 Transmission Mode 4 not active
01 Transmission Mode 4 Active

10 Error

11 Not available
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 2539
Parameter Group Number: [ 65098 ]

SpN2576 - Laser Recelver Type - Identifies which type of Laser Receiver transmitted the message.
0 = Reserved
1=Linear Laser Receiver
2 =1 Meter Survey Receiver
3 =2 Meter Survey Receiver
4 =2.5 Meter Survey Receiver
5-250 = Reserved

Data Length: 1byte

Resolution: 1 count/bit , O offset
Data Range: 0to 250

Operating Range: 1-4

Type: Status

Suspect Parameter Number: 2576

Parameter Group Number: [65141]

spn2577 - Display Deadbands - Sets Display Deadbands mode.
0000 - Narrow = +/- 4.5mm
0001 - Standard = +/- 12mm
0010 - Wide = +/- 24mm
0011 - 1110 Reserved
1111 Not Available

Bit Length: 4 hits
Type: Status
Suspect Parameter Number: 2577
Parameter Group Number: [ 65142]

spn2578 - LED Pattern Control - SetsLED Pattern control mode on laser leveling systems.
0000 - 5 Channel
0001 - Offset
0010 - 7 Channel
0011 - 1110 Reserved
1111 Not Available

Bit Length: 4 hits
Type: Status
Suspect Parameter Number: 2578
Parameter Group Number: [ 65142]

spn2579 - Net Battery Current (High Range/Resolution) - Net flow of electrical current into/out-of the battery or
batteries. This parameter is the high range and resolution of SPN 114 - Net Battery Current.
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Data Length: 2 bytes

Resolution: 0.05 A/bit , -1600 A offset
Data Range: -1600to 1612.75 A

Type: Measured

Suspect Parameter Number: 2579

Parameter Group Number: [65106]

spn2580 - Hydraulic Brake Pressure Circuit 1 - Gage hydraulic pressurein circuit 1 of the hydraulic brake system
Data Length: 1 byte

Resolution: 100 kPa/bit , O offset
Data Range: 0to 25 MPa

Type: Measured

Suspect Parameter Number: 2580

Parameter Group Number: [64998]

spn2581 - Hydraulic Brake Pressure Circuit 2 - Gage hydraulic pressure in circuit 2 of the hydraulic brake system
Data Length: 1byte

Resolution: 100 kPa/bit , O offset
Data Range: 0to 25 MPa

Type: Measured

Suspect Parameter Number: 2581

Parameter Group Number: [64998]

spn2582 - Hydraulic Brake Pressure Supply State Circuit 1 - Signal which indicates whether the hydraulic brake

pressure supply of circuit 1isreliable; that is, able to support continued braking.
00 Supply is not reliable
01 Supply isreliable
10 Error indicator

11 Not available
Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2582
Parameter Group Number: [ 64998]

spn2583 - Hydraulic Brake Pressure Supply State Circuit 2 - signal which indicates whether the hydraulic brake

pressure supply of circuit 2 isreliable; that is, able to support continued braking.
00 Supply is not reliable
01 Supply isreliable
10 Error indicator

11 Not available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2583
Parameter Group Number: [ 64998 ]

spn2584 - Hydraulic Brake Pressure Warning State Circuit 1 - Signal which indicates whether the hydraulic
brake pressure of circuit 1 is below the warning level
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00 Pressure level sufficient
01 Pressure level below warning level
10 Error indicator

11 Not available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2584
Parameter Group Number: [ 64998]

spn2585 - Hydraulic Brake Pressure Warning State Circuit 2 - Signal which indicates whether the hydraulic

brake pressure of circuit 2 is below the warning level
00 Pressure level sufficient
01 Pressure level below warning level
10 Error indicator

11 Not available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2585
Parameter Group Number: [ 64998]

Spn2586 - Tire Air Leakage Rate - The pressure loss rate of atire.

Data Length: 2 bytes

Resolution: 0.1 Pa/s per bit, O offset
Data Range: 0 Palsto 6425.5 Pals
Type: Measured

Suspect Parameter Number: 2586

Parameter Group Number: [65268]

spn2587 - Tire Pressure Threshold Detection - Signal indicating the pressure level of thetire. The levels defined

represent different pressure conditions of thetire:
000 Extreme over pressure - Thetire pressure is at alevel where the safety of the vehicle may be jeopardised.
001 Over pressure - Thetire pressure is higher than the pressure defined by the vehicle or tire manufacturer.
010 No warning pressure - The tire pressure is within the threshol ds defined by the vehicle or tire manufacturer.
011 Under pressure - Thetire pressure is lower than the pressure defined by the vehicle or tire manufacturer.
100 Extreme under pressure - Thetire pressureis at alevel where the safety of the vehicle may be jeopardised.
101 Not defined
110 Error indicator
111 Not available

Bit Length: 3 bits
Type: Measured
Suspect Parameter Number: 2587
Parameter Group Number: [ 65268 ]

spn2588 - Maximum Vehicle Speed Limit 1 - Thelowest Maximum Vehicle Speed Limit. This valueis the similar to
SPN 74. However, SPN 74 was not specifically defined to convey the applied vehicle speed limit or what was possible to be applied.

Thisnew SPN is the lowest vehicle speed limit that is possible. Additionally, the lowest vehicle speed limit shall be applied when the
J1939 network is no longer providing input regarding the Selected Maximum Vehicle Speed Limit. Exceptions to this exist when the

device performing the maximum vehicle speed limiting function has methods of selecting the thresholds separately from the Selected
Maximum V ehicle Speed Limit parameter.

Data Length: 1byte
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Resolution: 1 kmv/h per bit, 0 offset
Data Range: 0to 250 km/h

Type: Status

Suspect Parameter Number: 2588

Parameter Group Number: [64997]

spNn2589 - Maximum Vehicle Speed Limit 2 - The highest of the two lowest vehicle speed limits
Data Length: 1byte

Resolution: 1 km/h per bit , 0 offset
Data Range: 0to 250 km/h

Type: Status

Suspect Parameter Number: 2589

Parameter Group Number: [64997]

spn2590 - Maximum Vehicle Speed Limit 3 - The highest of the three lowest vehicle speed limits
Data Length: 1byte

Resolution: 1 km/h per bit , O offset
Data Range: 0to 250 km/h

Type: Status

Suspect Parameter Number: 2590

Parameter Group Number: [64997]

s$pn2591 - Maximum Vehicle Speed Limit 4 - The highest of the four lowest vehicle speed limits
Data Length: 1 byte

Resolution: 1 km/h per bit, 0 offset
Data Range: 0to 250 km/h

Type: Status

Suspect Parameter Number: 2591

Parameter Group Number: [64997]

spNn2592 - Maximum Vehicle Speed Limit 5 - The highest of the five lowest vehicle speed limits
Data Length: 1 byte

Resolution: 1 kmv/h per bit , 0 offset
Data Range: 0to 250 km/h

Type: Status

Suspect Parameter Number: 2592

Parameter Group Number: [64997]

spn2593 - Maximum Vehicle Speed Limit 6 - The highest of the six lowest vehicle speed limits
Data Length: 1 byte

Resolution: 1 km/h per bit , O offset
Data Range: 0to 250 km/h
Type: Status

Suspect Parameter Number: 2593
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Parameter Group Number: [64997]

$pNn2594 - Maximum Vehicle Speed Limit 7 - The highest of the seven lowest vehicle speed limits
Data Length: 1 byte

Resolution: 1 kmv/h per bit , 0 offset
Data Range: 0to 250 km/h

Type: Status

Suspect Parameter Number: 2594

Parameter Group Number: [64997]

spNn2595 - Applied Vehicle Speed Limit - The vehicle speed limit in effect.

Data Length: 1 byte

Resolution: 1 km/h per bit , 0 offset
Data Range: 0to 250 km/h

Type: Status

Suspect Parameter Number: 2595

Parameter Group Number: [64997]

$pN2596 - Selected Maximum Vehicle Speed Limit - User selected maximum vehicle speed, must equal one of the
maximum vehicle speeds #1-#7 from PGN 64997 - maximum vehicle speed limit status . If different maximum vehicle speed requests
are present from different devices, the lowest requested value should be used.

Data Length: 1 byte

Resolution: 1 count/bit , O offset

Data Range: 0to 250

Operating Range: 1 through 7 are allowed. 8 through 250 are not allowed.
Type: Status

Suspect Parameter Number: 2596

Parameter Group Number: [57344]

spn2597 - Implement Left Facing Work Light Command - Command to activate or de-activate work lights
mounted on an implement to illuminate beyond left end of the implement.

00 De-activate

01 Activate

10 Reserved

11 Don't Care
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2597
Parameter Group Number: [ 65089 ]

spn2598 - Implement Left Facing Work Light - This parameter provides measured data from the work lights mounted

on an implement to illuminate beyond left end of the implement.
00 De-activate
01 Activate
10 Fault Detected
11 Not Available

Bit Length: 2 bits



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
2598
[ 65088]

spn2599 - Fire Apparatus Pump Engagement - The measured status of the pump used to provide water in fire fighting
apparatus for distribution of water through water cannons or fire hoses.

00 Pump not engaged

01 Pump engaged

10 Error

11 Not available or not installed

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2599

[ 61448]

spn2600 - Payload Percentage - The current payload of the equipment, reported as a percentage of the equipment's rated

payload limit.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

1 %/bit , O offset
0to 250 %
Measured

2600

[64996]

spn2601 - Travel Velocity Control Position - The position of the travel velocity control component reported as a
percentage of the control's full displacement in each direction respectively. Positive position values indicate forward travel direction;
negative position values indicate reverse, or backward, travel direction; and zero (0) percent position indicates the control deviceisin

the neutral position. Higher percent for a particular travel direction indicates a higher desired travel speed in that direction.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

1 %/hit , -125% offset
-125t0 125 %
Measured

2601

[64995]

spn2602 - Hydraulic Oil Level - This parameter indicates the level of the hydraulic fluid in tank as aratio of current volume
to total tank volume. This parameter is intended for reporting the hydraulic fluid level in the system tank or reservoir. This hydraulic
fluid isfor the entire hydraulics system of a piece of equipment.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

2602

[65128]

spn2603 - Pneumatic Supply Pressure Request - Command signal to influence the pneumatic pressure in the main
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reservoir. This parameter is the setpoint for the parameter SPN 46.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

8 kPalbit , 0 offset
0to 2,000 kPa
Status

2603

[64994]

spn2604 - Parking and/or Trailer Air Pressure Regquest - Command signal to influence the pneumatic pressurein
the circuit or reservoir for the parking brake and/or the trailer supply. This parameter is the setpoint for the parameter SPN 1086.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

8 kPa/bit , 0 offset
0to 2,000 kPa
Status

2604

[64994]

spn2605 - Service Brake Air Pressure Request, Circuit #1 - Command signal to influence the pneumatic pressure
in the service brake circuit or reservoir #1. This parameter is the setpoint for the parameter SPN 1087.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1byte

8 kPalbit , 0 offset
0to 2,000 kPa
Status

2605

[64994]

spn2606 - Service Brake Air Pressure Request, Circuit #2 - Command signal to influence the pneumatic pressure
in the service brake circuit or reservoir #2. This parameter is the setpoint for the parameter SPN 1088.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

8 kPalbit , 0 offset
0to 2,000 kPa
Status

2606

[64994]

spn2607 - Auxiliary Equipment Supply Pressure Request - Command signal to influence the pneumatic pressure
in the auxiliary circuit. This parameter is the setpoint for the parameter SPN 1089.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

8 kPalbit , 0 offset
0 to 2,000 kPa
Status

2607

[64994]
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spNn2608 - Air Suspension Supply Pressure Request - Command signal to influence the pneumatic pressurein the
circuit for the electronically controlled air suspension system. This parameter is the setpoint for the parameter SPN 1090.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

8 kPalbit , 0 offset
0to 2,000 kPa
Status

2608

[64994]

spn2609 - Cab A/C Refrigerant Compressor Outlet Pressure - Thisisthe gage pressure at the compressor outlet

in the cab air conditioning system.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

16 kPa/bit , 0 offset
0 to 4000 kPa
Measured

2609

[64993]

spn2610 - Solar I ntensity Percent - Thisisthe solar radiation (power density) falling on the vehiclein percent of the
maximum sensor value (SPN 2611). Currently thisisin the infra-red spectrum.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

0.4 %/bit , 0 of fset
0to 100 %
Measured

2610

[64992]

$pNn2611 - Solar Sensor Maximum - This s the maximum value which can be reported by the sensor for the solar intensity.

(Thisis aconfiguration parameter)
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:

Parameter Group Number:

1byte

0.4 mW/cm”2 per bit , O offset
0to 100 mW/cm"2

Status

2611

[64992]

spn2612 - Front Wheel Drive Actuator Status - Feedback on the front wheel drive actuator.

00 Front Wheel Drive Actuator not engaged
01 Front Wheel Drive Actuator engaged

10 Error
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2612

[ 64991]
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spn2613 - Drive Axle Lube Pressure - The drive axle lubricant pressure with location determined by Drive Axle Location

(SPN 930).

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

4 kPalbit , 0 offset
0to 1000 kPa
Measured

2613

[65273]

spn2614 - Steering Axle Lube Pressure - The steering axle lubricant pressure.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

1 byte

4 kPalbit , 0 offset
0 to 1000 kPa
Measured

2614

[65273]

spn2615 - Throttle Synchronization Mode Status - The status of the Throttle Synchronization Mode. Throttle
Synchronization Mode is used to indicate which throttle, if any, is currently being used for the sychronized throttle.

0000 Not Synchronized

0001 Synchronized Center
0010 Synchronized Port
0011 Synchronized Starboard
0100 Synchronized Master
0101-1110 Reserved

1111 Take no action

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

4 bits
Status
2615

[ 64988]

spn2616 - Trolling Mode Status - The status of the Trolling Mode. Trolling mode limits the top speed. Full range travel of

thethrottle level spansfrom low idle engine speed to maximum trolling speed.
00 Trolling mode is OFF.
01 Trolling mode isACTIVE.

10 Reserved

11 Take no action
Bit Length: 2 bits
Type: Status
Suspect Parameter Number: 2616
Parameter Group Number: [ 64988 ]

spN2617 - Slow Vessel Mode Status - The status of the Slow Vessel Mode. Slow Vessel Mode puts the engine in a

lower-than-normal low idle speed during docking or other slow vessel operations.
00 Slow vessel modeis OFF.
01 Slow vessel modeis ACTIVE.
10 Reserved
11 Take no action

Bit Length: 2 bits
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Type: Status
Suspect Parameter Number: 2617
Parameter Group Number: [ 64988 ]

$pn2629 - Turbocharger 1 Compressor Outlet Temperature - Temperature of the air exiting the turbocharger 1
compressor outlet

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 2629

Parameter Group Number: [64979]

$pNn2659 - EGR Mass Flow Rate - Flow rate of gas through the EGR system. Flow rate of the exhaust gas being recircul ated
into the combustion air.

Data Length: 2 bytes

Resolution: 0.05 kg/h per bit, 0 offset
Data Range: 0to 3212.75 kg/h

Type: Measured

Suspect Parameter Number: 2659

Parameter Group Number: [61450]

SpN2660 - Joystick 1 X-Axis Position - The position of the joystick in the relative motion of travel from the neutral
position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an error has

occurred.

Data Length: 10 hits
Resolution: 0.1 %/bit , O offset
Data Range: 0to 102 %
Operating Range: 0.0t0 100.0%
Type: Measured

Suspect Parameter Number: 2660

Parameter Group Number: [64982]

$pN2661 - Joystick 1 Y-AXxis Position - The position of the joystick in the relative motion of travel from the neutral
position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an error has
occurred.

Data Length: 10 bits
Resolution: 0.1 %/bit , O offset
Data Range: 0to 102 %
Operating Range: 0.0t0 100.0%
Type: Measured

Suspect Parameter Number: 2661

Parameter Group Number: [64982]
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§pN2662 - Joystick 1 Grip X-Axis Position - The position of the joystick grip in the relative motion of travel from the
neutral position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an

error has occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , 0 offset
0t0 102 %

0.0 to 100.0%
Measured

2662

[64983]

spN2663 - Joystick 1 Grip Y-Axis Position - The position of thejoystick grip in the relative motion of travel from the
neutral position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Value of 1022 indicates an

error has occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , 0 of fset
0to 102 %

0.0 to 100.0%
Measured

2663

[64983]

spN2664 - Joystick 1 Theta-Axis Position - The position of the joystick in the relative motion of travel from the neutral
position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Value of 1022 indicates an error has

occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , O of fset
0to 102 %

0.0 to 100.0%
Measured

2664

[64983]

$pN2665 - Joystick 1 X-Axis Lever Right Positive Position Status - Reports when the current joystick position is

on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral

01 On positive side of Neutral

10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2665

[ 64982]

SPN2666 - Joystick 1 Y-Axis Lever Forward Positive Position Status - Reports when the current joystick
position is on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
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00 Not on Positive side of Neutral
01 On positive side of Neutral

10 Error Indicator

11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2666
Parameter Group Number: [ 64982]

SpPN2667 - Joystick 1 Grip X-Axis Lever Right Positive Position Status - Reports when the current joystick

grip position is on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral
01 On positive side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2667
Parameter Group Number: [ 64983]

SpPN2668 - Joystick 1 Grip Y-Axis Lever Forward Positive Position Status - Reports when the current joystick

grip position is on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral
01 On positive side of Neutral

10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2668
Parameter Group Number: [ 64983 ]

spNn2669 - Joystick 1 Theta-Axis Clockwise Positive Position Status - Reports when the current joystick

position is on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral

01 On positive side of Neutral

10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2669
Parameter Group Number: [ 64983]

spn2670 - Joystick 1 X-Axis Lever Left Negative Position Status - Reports when the current joystick position is

on the negative travel side (back, left, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral

01 On negative side of Neutral

10 Error Indicator
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2670
Parameter Group Number: [ 64982]
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spn2671 - Joystick 1 Y-Axis Lever Back Negative Position Status - Reports when the current joystick position is

on the negative travel side (back, left, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2671
Parameter Group Number: [ 64982]

spn2672 - Joystick 1 Grip X-Axis Lever Left Negative Position Status - Reports when the current joystick grip

position is on the negative travel side (back, Ieft, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2672
Parameter Group Number: [ 64983 ]

Spn2673 - Joystick 1 Grip Y-Axis Lever Back Negative Position Status - Reports when the current joystick

grip position is on the negative travel side (back, left, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2673
Parameter Group Number: [ 64983 ]

spn2674 - Joystick 1 Theta-Axis Counter Clockwise Negative Position Status - Reports when the current

joystick position is on the negative travel side (back, left, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2674
Parameter Group Number: [ 64983 ]

spn2675 - Joystick 1 X-Axis Neutral Position Status - Reports when the current joystick position isin the neutral
position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the axis

position measurement device.
00 Not in Neutral Position
01 In Neutral Position
10 Error Indicator
11 Not Available
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Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2675
Parameter Group Number: [ 64982]

spn2676 - Joystick 1 Y-Axis Neutral Position Status - Reports when the current joystick position isin the neutral
position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the axis

position measurement device.
00 Not in Neutral Position

01 In Neutral Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2676
Parameter Group Number: [ 64982]

spn2677 - Joystick 1 Grip X-Axis Neutral Position Status - Reports when the current joystick grip position isin
the neutral position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the

axis position measurement device.
00 Not in Neutral Position

01 In Neutral Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2677
Parameter Group Number: [ 64983]

spn2678 - Joystick 1 Grip Y-Axis Neutral Position Status - Reports when the current joystick grip position isin the
neutral position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the axis

position measurement device.
00 Not in Neutral Position
01 In Neutral Position
10 Error Indicator
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2678
Parameter Group Number: [ 64983]

spN2679 - Joystick 1 Theta-Axis Neutral Position Status - Reports when the current joystick position isin the
neutral position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the axis

position measurement device.
00 Not in Neutral Position
01 In Neutral Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured



Suspect Parameter Number:
Parameter Group Number:

Vehicle Application Layer - J1939-71 (through December 2001) - p. 267

2679
[ 64983]

spn2680 - Joystick 1 X-Axis Detent Position Status - Reports when the current joystick position isin the detent

position for that axis of travel.

00 Not in the Detent Position

01 In the Detent Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2680
Parameter Group Number: [ 64982]

spn2681 - Joystick 1 Y-Axis Detent Position Status - Reports when the current joystick position isin the detent

position for that axis of travel.

00 Not in the Detent Position

01 In the Detent Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2681
Parameter Group Number: [ 64982]

spNn2682 - Joystick 1 Grip X-Axis Detent Position Status - Reports when the current joystick grip position isin the

detent position for that axis of travel.
00 Not in the Detent Position
01 In the Detent Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2682
Parameter Group Number: [ 64983]

spn2683 - Joystick 1 Grip Y-Axis Detent Position Status - Reports when the current joystick grip position isin the

detent position for that axis of travel.
00 Not in the Detent Position
01 In the Detent Position
10 Error Indicator
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2683
Parameter Group Number: [ 64983 ]

spn2684 - Joystick 1 Theta-Axis Detent Position Status - Reports when the current joystick position isin the detent

position for that axis of travel.
00 Not in the Detent Position
01 In the Detent Position
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10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2684
Parameter Group Number: [ 64983 ]

$pNn2685 - Joystick 1 Button 1 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2685
Parameter Group Number: [ 64982]

$pN2686 - Joystick 1 Button 2 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed

01 Button pressed

10 Error Indicator

11 Not Available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2686
Parameter Group Number: [ 64982]

spn2687 - Joystick 1 Button 3 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2687
Parameter Group Number: [ 64982]

$pNn2688 - Joystick 1 Button 4 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2688
Parameter Group Number: [ 64982]

$pNn2689 - Joystick 1 Button 5 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available



Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:
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2 bits
Measured
2689

[ 64982 ]

spn2690 - Joystick 1 Button 6 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2690

[ 64982 ]

spn2691 - Joystick 1 Button 7 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2691

[ 64982 ]

$pn2692 - Joystick 1 Button 8 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2692

[ 64982 ]

spn2693 - Joystick 1 Button 9 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2693

[ 64982 ]

spN2694 - Joystick 1 Button 10 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

2 bits



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
2694
[ 64982]

spn2695 - Joystick 1 Button 11 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2695

[ 64982]

spN2696 - Joystick 1 Button 12 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2696

[ 64982]

$pN2697 - Joystick 2 X-Axis Position - The position of the joystick in the relative motion of travel from the neutral
position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an error has

occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , O of fset
0to 102 %

0.0 to 100.0%
Measured

2697

[64984]

$pN2698 - Joystick 2 Y-Axis Position - The position of the joystick in the relative motion of travel from the neutral
position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an error has

occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , 0 offset
0t0 102 %

0.0 to 100.0%
Measured

2698

[64984]

spN2699 - Joystick 2 Grip X-Axis Position - The position of the joystick grip in the relative motion of travel from the
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neutral position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an

error has occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , O of fset
0to 102 %

0.0 to 100.0%
Measured

2699

[64985]

spn2700 - Joystick 2 Grip Y-AXis Position - The position of thejoystick grip in the relative motion of travel from the
neutral position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an

error has occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , 0 of fset
0to 102 %

0.0 to 100.0%
Measured

2700

[64985]

spn2701 - Joystick 2 Theta-Axis Position - The position of the joystick in the relative motion of travel from the neutral
position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an error has

occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , 0 offset
0t0 102 %

0.0 to 100.0%
Measured

2701

[64985]

spn2702 - Joystick 2 X-Axis Lever Right Positive Position Status - Reports when the current joystick position is

on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral

01 On positive side of Neutral

10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2702

[ 64984]

spn2703 - Joystick 2 Y-Axis Lever Forward Positive Position Status - Reports when the current joystick

position is on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral

01 On positive side of Neutral



10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:
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2 bits
Measured
2703

[ 64984]

spn2704 - Joystick 2 Grip X-Axis Lever Right Positive Position Status - Reports when the current joystick

grip position is on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral

01 On positive side of Neutral

10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
2704

[ 64985]

spn2705 - Joystick 2 Grip Y-Axis Lever Forward Positive Position Status - Reports when the current joystick

grip position is on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral

01 On positive side of Neutral

10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
2705

[ 64985]

spNn2706 - Joystick 2 Theta-Axis Clockwise Positive Position Status - Reports when the current joystick

position is on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral

01 On positive side of Neutral

10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2706

[ 64985 ]

spn2707 - Joystick 2 X-Axis Lever Left Negative Position Status - Reports when the current joystick position is

on the negative travel side (back, left, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral

01 On negative side of Neutral

10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2707

[ 64984]
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spn2708 - Joystick 2 Y-Axis Lever Back Negative Position Status - Reports when the current joystick position is

on the negative travel side (back, left, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2708
Parameter Group Number: [ 64984 ]

spn2709 - Joystick 2 Grip X-Axis Lever Left Negative Position Status - Reports when the current joystick grip

position is on the negative travel side (back, Ieft, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2709
Parameter Group Number: [ 64985]

spn2710 - Joystick 2 Grip Y-Axis Lever Back Negative Position Status - Reports when the current joystick

grip position is on the negative travel side (back, left, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2710
Parameter Group Number: [ 64985]

spn2711 - Joystick 2 Theta-Axis Counter Clockwise Negative Position Status - Reports when the current

joystick position is on the negative travel side (back, left, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2711
Parameter Group Number: [ 64985]

spn2712 - Joystick 2 X-Axis Neutral Position Status - Reports when the current joystick position isin the neutral
position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the axis

position measurement device.
00 Not in Neutral Position
01 In Neutral Position
10 Error Indicator
11 Not Available
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Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2712
Parameter Group Number: [ 64984 ]

spn2713 - Joystick 2 Y-Axis Neutral Position Status - Reports when the current joystick position isin the neutral
position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the axis

position measurement device.
00 Not in Neutral Position

01 In Neutral Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2713
Parameter Group Number: [ 64984 ]

spn2714 - Joystick 2 Grip X-Axis Neutral Position Status - Reports when the current joystick grip position isin
the neutral position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the

axis position measurement device.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2714
Parameter Group Number: [ 64985]

spn2715 - Joystick 2 Grip Y-Axis Neutral Position Status - Reports when the current joystick grip position isin the
neutral position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the axis

position measurement device.
00 Not in Neutral Position
01 In Neutral Position
10 Error Indicator
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2715
Parameter Group Number: [ 64985]

spNn2716 - Joystick 2 Theta-Axis Neutral Position Status - Reports when the current joystick position isin the
neutral position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the axis

position measurement device.
00 Not in Neutral Position
01 In Neutral Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured



Suspect Parameter Number:
Parameter Group Number:
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2716
[ 64985]

spn2717 - Joystick 2 X-Axis Detent Position Status - Reports when the current joystick position isin the detent

position for that axis of travel.

00 Not in the Detent Position

01 In the Detent Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2717
Parameter Group Number: [ 64984 ]

spn2718 - Joystick 2 Y-Axis Detent Position Status - Reports when the current joystick position isin the detent

position for that axis of travel.

00 Not in the Detent Position

01 In the Detent Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2718
Parameter Group Number: [ 64984 ]

spn2719 - Joystick 2 Grip X-Axis Detent Position Status - Reports when the current joystick grip position isin the

detent position for that axis of travel.
00 Not in the Detent Position
01 In the Detent Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2719
Parameter Group Number: [ 64985]

spn2720 - Joystick 2 Grip Y-Axis Detent Position Status - Reports when the current joystick grip position isin the

detent position for that axis of travel.
00 Not in the Detent Position
01 In the Detent Position
10 Error Indicator
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2720
Parameter Group Number: [ 64985]

spn2721 - Joystick 2 Theta-Axis Detent Position Status - Reports when the current joystick position isin the detent

position for that axis of travel.
00 Not in the Detent Position
01 In the Detent Position
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10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2721
Parameter Group Number: [ 64985]

spn2722 - Joystick 2 Button 1 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2722
Parameter Group Number: [ 64984 ]

spn2723 - Joystick 2 Button 2 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed

01 Button pressed

10 Error Indicator

11 Not Available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2723
Parameter Group Number: [ 64984 ]

spn2724 - Joystick 2 Button 3 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2724
Parameter Group Number: [ 64984 ]

spn2725 - Joystick 2 Button 4 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2725
Parameter Group Number: [ 64984 ]

spN2726 - Joystick 2 Button 5 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available



Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:
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2 bits
Measured
2726

[ 64984 ]

spN2727 - Joystick 2 Button 6 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2727

[ 64984

spn2728 - Joystick 2 Button 7 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2728

[ 64984

spN2729 - Joystick 2 Button 8 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2729

[ 64984 ]

spn2730 - Joystick 2 Button 9 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2730

[ 64984 ]

spn2731 - Joystick 2 Button 10 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

2 bits



Type:
Suspect Parameter Number:
Parameter Group Number:
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Measured
2731
[ 64984 ]

spn2732 - Joystick 2 Button 11 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2732

[ 64984 ]

spn2733 - Joystick 2 Button 12 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2733

[ 64984 ]

spN2734 - Joystick 3 X-Axis Position - The position of the joystick in the relative motion of travel from the neutral
position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an error has

occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , O of fset
0to 102 %

0.0 to 100.0%
Measured

2734

[64986]

spNn2735 - Joystick 3 Y-Axis Position - The position of the joystick in the relative motion of travel from the neutral
position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an error has

occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , 0 offset
0t0 102 %

0.0 to 100.0%
Measured

2735

[64986]

pn2736 - Joystick 3 Grip X-Axis Position - The position of the joystick grip in the relative motion of travel from the
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neutral position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an

error has occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , O of fset
0to 102 %

0.0 to 100.0%
Measured

2736

[64987]

spn2737 - Joystick 3 Grip Y-AXis Position - The position of thejoystick grip in the relative motion of travel from the
neutral position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an

error has occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , 0 of fset
0to 102 %

0.0 to 100.0%
Measured

2737

[64987]

spn2738 - Joystick 3 Theta-Axis Position - The position of the joystick in the relative motion of travel from the neutral
position. Position value of 0 is Neutral and position value 1000 (100%) is the end of linear zone. Vaue of 1022 indicates an error has

occurred.

Data Length:

Resolution:

Data Range:

Operating Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

10 bits

0.1 %/bit , 0 offset
0t0 102 %

0.0 to 100.0%
Measured

2738

[64987]

spn2739 - Joystick 3 X-Axis Lever Right Positive Position Status - Reports when the current joystick position is

on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral

01 On positive side of Neutral

10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2739

[ 64986

spn2740 - Joystick 3 Y-Axis Lever Forward Positive Position Status - Reports when the current joystick

position is on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral

01 On positive side of Neutral



10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:
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2 bits
Measured
2740

[ 64986 ]

spn2741 - Joystick 3 Grip X-Axis Lever Right Positive Position Status - Reports when the current joystick

grip position is on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral

01 On positive side of Neutral

10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
2741

[ 64987

spn2742 - Joystick 3 Grip Y-Axis Lever Forward Positive Position Status - Reports when the current joystick

grip position is on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral

01 On positive side of Neutral

10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Measured
2742

[ 64987

spn2743 - Joystick 3 Theta-Axis Clockwise Positive Position Status - Reports when the current joystick

position is on the positive travel side (forward, right, clockwise, up) relative to the neutral position for that axis of travel.
00 Not on Positive side of Neutral

01 On positive side of Neutral

10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2743

[ 64987 ]

spn2744 - Joystick 3 X-Axis Lever Left Negative Position Status - Reports when the current joystick position is

on the negative travel side (back, left, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral

01 On negative side of Neutral

10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2744

[ 64986 ]
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spn2745 - Joystick 3 Y-Axis Lever Back Negative Position Status - Reports when the current joystick position is

on the negative travel side (back, left, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2745
Parameter Group Number: [ 64986]

spN2746 - Joystick 3 Grip X-Axis Lever Left Negative Position Status - Reports when the current joystick grip

position is on the negative travel side (back, Ieft, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2746
Parameter Group Number: [ 64987 ]

Spn2747 - Joystick 3 Grip Y-Axis Lever Back Negative Position Status - Reports when the current joystick

grip position is on the negative travel side (back, left, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2747
Parameter Group Number: [ 64987 ]

spn2748 - Joystick 3 Theta-Axis Counter Clockwise Negative Position Status - Reports when the current

joystick position is on the negative travel side (back, left, counterclockwise, down) relative to the neutral position for that axis of travel.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2748
Parameter Group Number: [ 64987 ]

spn2749 - Joystick 3 X-Axis Neutral Position Status - Reports when the current joystick position isin the neutral
position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the axis

position measurement device.
00 Not in Neutral Position
01 In Neutral Position
10 Error Indicator
11 Not Available
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Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2749
Parameter Group Number: [ 64986 ]

spn2750 - Joystick 3 Y-Axis Neutral Position Status - Reports when the current joystick position isin the neutral
position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the axis

position measurement device.
00 Not in Neutral Position

01 In Neutral Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2750
Parameter Group Number: [ 64986 ]

spn2751 - Joystick 3 Grip X-Axis Neutral Position Status - Reports when the current joystick grip position isin
the neutral position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the

axis position measurement device.
00 Not on negative side of Neutral
01 On negative side of Neutral
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2751
Parameter Group Number: [ 64987]

spn2752 - Joystick 3 Grip Y-Axis Neutral Position Status - Reports when the current joystick grip position isin the
neutral position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the axis

position measurement device.
00 Not in Neutral Position
01 In Neutral Position
10 Error Indicator
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2752
Parameter Group Number: [ 64987 ]

spn2753 - Joystick 3 Theta-Axis Neutral Position Status - Reports when the current joystick position isin the
neutral position for that axis of travel. The neutral position measurement must be determined from some mechanism other than the axis

position measurement device.
00 Not in Neutral Position
01 In Neutral Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured



Suspect Parameter Number:
Parameter Group Number:
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2753
[ 64987]

spn2754 - Joystick 3 X-Axis Detent Position Status - Reports when the current joystick position isin the detent

position for that axis of travel.

00 Not in the Detent Position

01 In the Detent Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2754
Parameter Group Number: [ 64986 ]

spN2755 - Joystick 3 Y-Axis Detent Position Status - Reports when the current joystick position isin the detent

position for that axis of travel.

00 Not in the Detent Position

01 In the Detent Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2755
Parameter Group Number: [ 64986 ]

SpN2756 - Joystick 3 Grip X-Axis Detent Position Status - Reports when the current joystick grip position isin the

detent position for that axis of travel.
00 Not in the Detent Position
01 In the Detent Position
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2756
Parameter Group Number: [ 64987]

spn2757 - Joystick 3 Grip Y-Axis Detent Position Status - Reports when the current joystick grip position isin the

detent position for that axis of travel.
00 Not in the Detent Position
01 In the Detent Position
10 Error Indicator
11 Not Available

Bit Length: 2 hits
Type: Measured
Suspect Parameter Number: 2757
Parameter Group Number: [ 64987 ]

spn2758 - Joystick 3 Theta-Axis Detent Position Status - Reports when the current joystick position isin the detent

position for that axis of travel.
00 Not in the Detent Position
01 In the Detent Position
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10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2758
Parameter Group Number: [ 64987 ]

spn2759 - Joystick 3 Button 1 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2759
Parameter Group Number: [ 64986 ]

spn2760 - Joystick 3 Button 2 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed

01 Button pressed

10 Error Indicator

11 Not Available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2760
Parameter Group Number: [ 64986]

spn2761 - Joystick 3 Button 3 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2761
Parameter Group Number: [ 64986 ]

spN2762 - Joystick 3 Button 4 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2762
Parameter Group Number: [ 64986 ]

spn2763 - Joystick 3 Button 5 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available



Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:
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2 bits
Measured
2763

[ 64986 ]

spn2764 - Joystick 3 Button 6 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2764

[ 64986 ]

spN2765 - Joystick 3 Button 7 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2765

[ 64986 ]

spN2766 - Joystick 3 Button 8 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2766

[ 64986 ]

spN2767 - Joystick 3 Button 9 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Measured
2767

[ 64986 ]

spn2768 - Joystick 3 Button 10 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length:

2 bits
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Type: Measured
Suspect Parameter Number: 2768
Parameter Group Number: [ 64986 ]

spn2769 - Joystick 3 Button 11 Pressed Status - Reports when the joystick button has been pressed.
00 Button not pressed
01 Button pressed
10 Error Indicator
11 Not Available

Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2769
Parameter Group Number: [ 64986 ]

spn2770 - Joystick 3 Button 12 Pressed Status - Reports when the joystick button has been pressed.

00 Button not pressed

01 Button pressed

10 Error Indicator

11 Not Available
Bit Length: 2 bits
Type: Measured
Suspect Parameter Number: 2770
Parameter Group Number: [ 64986]

spn2789 - Calculated Turbocharger 1 Turbine Inlet Temperature - Calculated value of turbineinlet
temperature based on engine operating conditions, such as intake manifold temperature, charge fuel ratio, injection timing, and engine
speed. Use SPN 1180 for actual measured inlet temperature.

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Status

Suspect Parameter Number: 2789

Parameter Group Number: [64981]

spn2790 - Calculated Turbocharger 1 Compressor Outlet Temperature - Calculated value of turbocharger
compressor outlet air temperature. Temperature of air exiting the turbocharger compressor and before entering charge air cooler. The
estimate is based on turbo speed and measured turbocharger compressor inlet temperature. Use SPN 1184 for actual measured outlet

temperature.

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Status

Suspect Parameter Number: 2790

Parameter Group Number: [64981]

spn2791 - Exhaust Gas Recirculation (EGR) Valve Control - Desired percentage of maximum Exhaust Gas
Recirculation (EGR) valve opening. 0% means valve is closed. 100% means maximum valve opening (full gas flow).



Vehicle Application Layer - J1939-71 (through December 2001) - p. 287

Data Length: 2 bytes

Resolution: 0.0025 %/bit , O offset
Data Range: 0to 160.6375 %
Operating Range: 0 to 100%

Type: Status

Suspect Parameter Number: 2791

Parameter Group Number: [64981]

$pn2792 - Variable Geometry Turbocharger (VGT) Air Control Shutoff Valve - Isolates vehicle brake air
from the Variable Geometry Turbocharger (VGT) system when engine is not running. This valve prevents vehicle air from bleeding off
through the VGT Control Vave when engineis not in use. Primary vehicle air system from air tanks feed the VGT Air Control Shutoff
Valve, which in turn provides air to the VGT Control Vave when the keyswitch is'ON'. The VGT Control Valve deliversair to the

VGT actuator to adjust turbocharger geometry.

00 VGT Air Control Shutoff Valveis Off
01 VGT Air Control Shutoff ValveisOn

10 Reserved

11 Not available
Bit Length: 2 hits
Type: Status
Suspect Parameter Number: 2792
Parameter Group Number: [ 64981]

spn2793 - Laser Strike Data Latency - Time from laser strike to CAN message transmission. This parameter will be
reported by survey receiver type devices only. Byte 3 (SPN 2576) of PGN 65141 identifies the type of Laser Receiver.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

51.2 us/bit , O offset
0to 3.289856 s
Measured

2793

[65141]

spN2794 - Absolute Laser Strike Position - Laser Strike location on the survey type |aser receiver.

Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bytes

0.1 mm/bit , 0 offset
010 6,425.5mm
Measured

2794

[65141]

spn2795 - VGT 1 Actuator Position - Sensor that measures the position of the variable geometry turbocharger actuator. A
position of 0% indicates the actuator is in the position creating the smallest geometry turbocharger. A position of 100% represents the

largest geometry turbocharger.

Data Length: 1 byte

Resolution: 0.4 %/bit , 0 offset
Data Range: 0to 100 %

Type: Measured
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Suspect Parameter Number: 2795
Parameter Group Number: [64981]

spN2796 - Transfer Case Selector Switch - Operator switch to select the condition of the transfer case. The possible

states are 2 wheel drive, 4 wheel drive and neutral .
000 2 wheel
001 4 wheel
010 Neutra
011 - 101 Reserved for SAE assignment
110 Error indicator
111 not available

Bit Length: 3 bits
Type: Measured
Suspect Parameter Number: 2796
Parameter Group Number: [ 64980]

spNn2799 - Turbocharger 2 Compressor Outlet Temperature - Temperature of the air exiting the turbocharger 2
compressor outlet

Data Length: 2 bytes

Resolution: 0.03125 deg Chit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 2799

Parameter Group Number: [64979]

spn2800 - Turbocharger 3 Compressor Outlet Temperature - Temperature of the air exiting the turbocharger 3
compressor outlet

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 2800

Parameter Group Number: [64979]

spn2801 - Turbocharger 4 Compressor Outlet Temperature - Temperature of the air exiting the turbocharger 4
compressor outlet

Data Length: 2 bytes

Resolution: 0.03125 deg C/hit , -273 deg C offset
Data Range: -273t01735deg C

Type: Measured

Suspect Parameter Number: 2801

Parameter Group Number: [64979]

spn2802 - Data Memory Usage - The used storage capacity of the data buffer memory internal to an ECU, such as a data
logger.
Data Length: 1byte



Resolution:

Data Range:

Type:

Suspect Parameter Number:
Parameter Group Number:
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0.4 %/bit , 0 offset
0to 100 %
Measured

2802

[64978]

spn2803 - Keep-Alive Battery Consumption - The capacity consumed from the direct battery connection since the key
was last turned off. This value is maintained and does not accumulate while the key switch ison. The value is reset to 0 when the key

switch is turned to the off position.
Data Length:

Resolution:

Data Range:

Type:

Suspect Parameter Number:

Parameter Group Number:

2 bytes

1 mAhr/bit, 0 mAhr offset

0 to 64255mAhr (64.255Ahr)
Measured

2803

[64978]

spn2804 - FM S-standard Diagnostics Supported - Status signal which indicates if the FMS Vehicle Interface (FMS

Gateway) supports the handling of diagnostic messages from the vehicle network onto the FM S network.
The FM S gateway does NOT support the re-broadcast of diagnostics messages present on the vehicle network.
If this'FM S-standard Diagnostics Supported' feature is supported by the FM S Gateway, the FM S Gateway will support the
requests for diagnostics information (from the FM S device) onto the vehicle network and pass the responses onto the FMS

network.

Note: This feature of the FM'S Gateway is independent of the 'FM S-standard Requests Supported'. The FM S Gateway may
support diagnostics without supporting the 'FM S-standard Requests Supported' function, or visa-versa.

00 Diagnostics Is Not Supported

01 Diagnostics |s Supported
10 Reserved
11 Don't care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 hits
Status
2804

[ 64977]

s$pn2805 - FM S-standard Requests Supported - Status signal which indicatesif the FMS Vehicle Interface (FMS

Gateway) will respond to requests from the FM S device for the PGNs listed in the FM S Interface Specification.
This modeisto support FM S gateway devices that only operate in a 'Request’ mode.
The FMS PGNs may also be broadcast periodically in this mode.
The FM S Gateway will NOT support the requests for information not included in the FMS Interface Specification onto the vehicle

network."

00 On request mode is not supported

01 On request mode is supported

10 Reserved
11 Don't care

Bit Length:

Type:

Suspect Parameter Number:
Parameter Group Number:

2 bits
Status
2805

[ 64977]

$pn2806 - FM S-standard SW-version supported. - Information that identifies which issue level of the FM S-standard
document the software included in the FM S gateway supports. Four bytes, representing xx.yy type revision level identification.
Information to be ASCII equivalent of the numeric revision level of the FM'S document, 00.01 to 99.99. The first rel eased version will
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be 01.00. Note: thefirst 2 bytes contain the high order number of the spec, the second 2 bytes contain the lower order number of the
spec. For example, FM S-standard version 02.06 would have 0 in the first byte, 2 in the second byte, 0 in the third byte and 6 in the

fourth byte.

Data Length: 4 bytes
Resolution: ASCII , 0 offset
Data Range: 0to 255 per byte
Type: Measured
Suspect Parameter Number: 2806

Parameter Group Number: [64977]

5.3. Parameter Group Definitions - This section defines the parameter groups for use on the SAE J1939 network. All
undefined bits are to be transmitted with avalue of "1." All undefined bits should be received as "don't care" (either masked out or
ignored). This permits them to be defined and used in the future without causing any incompatibilities. Messages that are requesting

control over the receiving device (TSC1, TC1) are transmitted at high rate only during the time when the control is active, but may be
optionally sent at aslow rate as a"heartbeat." For TSCL, it is expected that the transmitting device indicate to the receiving device that
it no longer requests control by sending at least one broadcast with the override control modes set to 00. In the absence of continued

broadcasts from a requesting module, the receiving device shall default to its normal mode after two update periods. The size of the
CAN datafield is 8 bytes. Parameter groups that are 0-8 data bytes in length use the services of the Data Link layer (Refer to SAE
J1939-21). Parameter groups that exceed 8 data bytes or parameter group definitions that are variable in length and may exceed 8 data
bytes shall utilize the services of the Transport Protocol. (Refer to 5.10 of SAE J1939-21.)

pgn0 - Torque/Speed Control 1 - TSC1 -

Transmission Repetition Rate:

when active; 10 msto engine - 50 ms to retarder

Data Length: 8 bytes

Data Page: 0

PDU Format: 0

PDU Specific: DA

Default Priority: 3

Parameter Group Number: 0 (000000 16)

Bit Start Position /Bytes Length SPN Description SPN
11 2 bits Override Control Mode 695
13 2 hits Requested Speed Control Conditions 696
15 2 bits Override Control Mode Priority 897
2-3 2 bytes Reguested Speed/Speed Limit 898
4 1 byte Requested Torque/Torque Limit 518

NOTE - Retarder may be disabled by commanding atorque limit of 0%. Use of the limit mode allows the use of the retarder only up to
the limit specified in the request. This can be used to permit retarding of up to 50%, for example, if that limit is required by some device
such asan EBS, or it can disable the use of the retarder by others, as when an ABS controller detects wheel slip.

pgn256 - Transmission Control 1 - TC1 -

Transmission Repetition Rate:

when active; 50 ms to transmission and axles

Data Length: 8 bytes
Data Page: 0

PDU Format: 1

PDU Specific: DA
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Default Priority: 3

Parameter Group Number: 256 ( 000100 16)

Bit Start Position /Bytes Length SPN Description SPN
11 2 bits Gear Shift Inhibit Request 681
13 2 bits Torque Converter Lockup Disable Request 682
15 2 bits Disengage Driveline Request 683
2 1 byte Requested Percent Clutch Slip 684
3 1 byte Requested Gear 525
41 2 hits Disengage Differential Lock Request - Front Axle 1 685
43 2 bits Disengage Differential Lock Request - Front Axle 2 686
45 2 bits Disengage Differential Lock Request - Rear Axle 1 687
47 2 bits Disengage Differential Lock Request - Rear Axle 2 688
51 2 bits Disengage Differential Lock Request - Central 689
53 2 hits Disengage Differential Lock Reguest - Central Front 690
55 2 hits Disengage Differential Lock Request - Central Rear 691
6.1 2 bits Transmission Mode 1 1852
6.3 2 bits Transmission Mode 2 1853
6.5 2 bits Transmission Mode 3 1854
6.7 2 bits Transmission Mode 4 1855

pgn52992 - Continuous Torgque & Speed Limit Request - CTL -

Transmission Repetition Rate: 5s

Data Length: 8 bytes

Data Page: 0

PDU Format: 207

PDU Specific: DA

Default Priority: 6

Parameter Group Number: 52992 ( 00CFO00 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Minimum Continuous Engine Speed Limit Request 1784
2 1 byte Maximum Continuous Engine Speed Limit Request 1785
3 1 byte Minimum Continuous Engine Torque Limit Request 1786
4 1 byte Maximum Continuous Engine Torque Limit Request 1787
5 1 byte Minimum Continuous Retarder Speed Limit Request 1788
6 1 byte Maximum Continuous Retarder Speed Limit Request 1789
7 1 byte Minimum Continuous Retarder Torque Limit Request 1790
8 1 byte Maximum Continuous Retarder Torque Limit Request 1791



Torque
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The TSC1 message allows J1939 network devices to temporarily control engine and retarder speed
and torque. This approach allows engine (and retarder) speed to be controlled by one device for a limited
period of time. This may need to happen for brief emergency conditions (as requested by an anttlock
braking system for example) or in order to synchronize engine speed with some other device such as a
transmission in order to allow a shift. Conflicting speed and torque requests from different devices are
resolved by a predefined arbitration scheme.

Not every torque or speed need is satisfactorily addressed by this plan, however. Occasionally a
network device may wish to impose longer lasting limits on speed and torque. For instance, as long as a
transmission is in third gear, it may not be able to withstand all the torque the engine (or retarder) can
produce. Or, an auxiliary device such as a pump may only operate correctly if engine speed and torque are
kept within some fairly limited range buz not necessarily at one precise speed/torgue!In these cases, the
network device does not need to command the precise speed or torque, but does have a legitimate desire to
keep it within some boundary for an extended period of time. The TSC1 message doesn’t provide this
ability.

How:

The ECM and retarder controller(s) first must define a “window” within the torque map. The
window should be chosen carefully, and shouldn’t be any larger than necessary. Any requests for
continuous limits that attempt to intrude on this window will succeed only in setting limits at the very
threshold of the window. For example, if the ECM declares that minimum continuous torque limits must
be less than 900 lb-ft, and some device attempts to set a minimum continuous torque of 1000 1b-ft, the
actual applied continuous limit will be 900 Ib-ft (thus 900 1b-ft is the mznimum continuoustorque). When
this limit is applied, the engine will always produce at least 900 1b-ft of torque. Similarly, if the engine
declares that minimum continuous engine speed cannot be more than 1100 RPM, any attempts at setting a
minimum continuous engine speed of over 1100 RPM will result in a minimum continuous engine speed of
1100 RPM. That is, the engine has declared beforehand that it will@/ways be able to operate at least at
1100 RPM.

Periodically, the ECM and retarder controller(s) will transmit the dimensions of this window, as
well as what actual continuous limits have been applied. This allows the engine to adjust the size and
shape of the “window” to allow for derates and provides feedback to the various devices requesting
continuous torque and/or speed limits.

The following figure shows an example torque curve with a “window” inside.




Vehicle Application Layer - J1939-71 (through December 2001) - p. 293

The following figure shows how the ECM will treat requests that are outside of the bounds set by the
“window.” Note that the ECM has declared a “maximum allowable minimum” and a “minimum allowable
maximum” for both speed and torque. These limits form a sort of rectangular “window” within the torque.
The engine mustbe free to operate within this window; no continuous limits will be accepted that would
intrude on it. In the diagram, some network device has ignored those values and attempted to set a
minimum continuous speed higher than allowed. Remember, a minimum continuous speed means that the
engine must always maintain an RPM of that value or greater. The ECM cannot accept the requested limit,
so it applies a continuous limit as close as possible: right at the boundary set by “maximum value allowed
for minimum continuous speed.” Requests for Minimum Continuous Speed and Max/Min continuous
torque are handled the same way.

Highest value for minimum
continuous RPM as allowed by ECM

Minimum Continuous RPM as
requested by a network device.

Torque

RPM \ Minimum Continuous

Speed limit that will
actually be applied.

Things get a little more complicated when a retader is included. Fortunately, only the engine compression
brake retarder has any real relationship to the engine’s torque map. Because other retarders may work
against the engine, only the compression brake is generally controlled by the same ECU. For this reason,
we must give it more careful attention.
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The following figure illustrates one of the problems. Suppose continuous limits have been applied to the
engine and retarder as indicated by the rectangular boxes within the torque maps. If the engine is
prohibited from allowing torque to decrease below x, how can the retarder be engaged? An engine
compression brake retarder needs zero fueling for the engine in order to engage. The simple answer is that
if there is a minimum continuous torque limit applied to the engine, the retarder will not be engaged.

How does the reverse case behave? If the retarder is of a type other than engine compression brake, it may
work against the engine and continuously produce a negative torque. Engine compression brake retarders
must not send out a list of acceptable limits that would allow such conundrums. In practical terms, this
means that engine compression brake retarders must set their Maximum Continuous Torque limit (think of
it as MINIMUM continuous BRAKING torque limit) to zero in order for the retarder to ever be engaged.
Similarly, the continuous limits as actually applied to the engine must allow zero torque if the retarder is to

be engaged.

Engine
Torque Map

0]

=1

=)

S)

[_‘

/ RPM

Retarder Torque
Map

pgn53248 - Cab I llumination Message - CL -

Transmission Repetition Rate: on change of state, but not faster that 100 ms, and every 5's

Data Length: 8 bytes

Data Page: 0

PDU Format: 208

PDU Specific: DA

Default Priority: 6

Parameter Group Number: 53248 ( 00D000 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte I1lumination Brightness Percent 1487

This message contains information that controls illumination devices inside the vehicle's cab.
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pgn53504 - Air Suspension Control 6 - ASC6 -

Transmission Repetition Rate: 100 ms when active

Data Length: 8 bytes

Data Page: 0

PDU Format: 209

PDU Specific: DA

Default Priority: 3

Parameter Group Number: 53504 (00D100 4 )

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Level Preset Front Axle Left 1732
34 2 bytes Level Preset Front Axle Right 1757
5-6 2 bytes Level Preset Rear Axle Left 1758
7-8 2 bytes Level Preset Rear Axle Right 1735

Used for suspension control

pgn53760 - Air Suspension Control 2 - ASC2 -

Transmission Repetition Rate: 100 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 210

PDU Specific: DA

Default Priority: 3

Parameter Group Number: 53760 ( 00D200 16)

Bit Start Position /Bytes Length SPN Description SPN
13 2 hits Kneeling Request Left Side 1749
15 2 bits Kneeling Reguest Right Side 1748
17 2 bits Kneeling Control Mode Request 1747
21 4 hits Nominal Level Request Front Axle 1751
25 4 hits Nominal Level Request Rear Axle 1750
31 4 hits Level Control Mode Request 1753
35 2 bits Lift Axle 1 Position Command 1752
37 2 bits Lift Axle 2 Position Command 1828
4 1 byte Damper Stiffness Request Front Axle 1718
5 1 byte Damper Stiffness Request Rear Axle 1719
6 1 byte Damper Stiffness Request Lift / Tag Axle 1720
7.1 2 bits Kneeling Command - Front Axle 1830
7.3 2 hits Kneeling Command - Rear Axle 1829

Used for suspension control

pgn54528 - Time/Date Adjust - TDA -

Transmission Repetition Rate: As needed
Data Length: 8 bytes
Data Page: 0

PDU Format: 213



PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte

o N o 0o b~ W N PP
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DA

6

54528 ( 00D500 1¢)
SPN Description
Adjust seconds

Adjust minutes

Adjust hours

Adjust month

Adjust day

Adjust year

Adjust local minute offset
Adjust local hour offset

pgn56320 - Anti-theft Status - ATS -

Transmission Repetition Rate:

Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

11 2 bits
13 2 hits
15 2 bits
17 2 bits
2-8 7 bytes

NOTE: See Figures PGN56320 A to PGN56320_F for examples of Anti-theft message transfers. Bit 1 isthe right most bit in each

byte.

This message is transmitted in response to an Anti-Theft Request message. This message is also sent when the component
abnormal power interuption. In this situation the Anti-Theft Status Report is sent without the Anti-Theft Request.

8 bytes

0

220

DA

7

56320 (00DCO0 1)

SPN Description

Anti-theft Encryption Seed Present Indicator
Anti-theft Password Valid Indicator
Anti-theft Component Status States
Anti-theft Modify Password States
Anti-theft Random Number

SPN

1603
1604
1605
1606
1607
1608
1609
1610

SPN

1194
1195
1196
1197
1198
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Interfacing Device Component

PGN 56576: This is a request for an encryption seed

Byte1: | 1| Of 1| *| *| Of Of *

Bytes 2-8: Blank zeros

PGN 56320: The component provides the encryption seed

Bytet: | *| *| *| *| *| *| O] 1

Bytes 2-8: Encryption seed

PGN 56576: The password entered by the end user is
encrypted and sent back to the component

Byte1:| 1] O 1| *| *[ O] 1| *

Bytes 2-8: Encrypted login validation password

PGN 56320: Gives appropriate feedback as to the validity of the login
validation password (proceeds only if login validation password check is
passed - - i.e. if the interface device returns a 0 1 and NOT a 0 0)

Byte 1: 1 *1 *1 *| of 1 1 *

Bytes 2-8: Blank zeros

PGN 56576: This is a request to add the password that was
entered by the operator, and represented here in bytes 2-8

Byte1: | Of O] O *| *| Of 1| *

Bytes 2-8: Encrypted password

'

PGN 56320: Provides feedback if the password entered by the operator is a '
valid password and if the "add" command was successfully executed

Byte 1: of o *1 > o 1| *| *

Bytes 2-8: Blank zeros

FIGURE PGN56320_A -- OPERATOR DESIRES TO ADD A PASSWORD TO THE COMPONENT’S PASSWORD
STRUCTURE
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Interfacing Device Component

PGN 56576: This is a request for an encryption seed
Byte1{ O| 1| 1 *| *| O] O] *

Bytes 2-8: Blank zeros

 »

PGN 56320: Component provides the encryption seed

Byte 1 * * * * * * 0 1

Bytes 2-8: Encryption seed

I

PGN 56576: This is the password that the user indicates is to be
deleted from the component's password structure

Byte1f O O 1| *[ *| O 1] *

Bytes 2-8: Encrypted password that is to be deleted

 »

PGN 56320: Component provides feedback if the password entered by
the operator is a valid password and if (if the password is valid) if the
"delete" command was successfully executed

Byte1f O O *| *[ O 1| *| *

Bytes 2-8: Blank zeros

I

FIGURE PGN56320_B -- OPERATOR DESIRES TO DELETE A PASSWORD FROM THE COMPONENT’ S PASSWORD
STRUCTURE




Interfacing Device

PGN 56576: This is a request for an encryption seed
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Component

Byte 1:

1

o 1] *| *| o] Of *

Bytes 2-8: Blank zeros

Byte 1

PGN 56320: The component provides the encryption seed

*

* * * * * O 1

Bytes 2-8: Encryption seed

PGN 56576: The password entered by the end user is
encrypted and sent back to the component

Byte 1

1

o 1| *| *| of 1] *

Bytes 2-8: Encrypted login validation password

Byte 1

PGN 56320: Gives appropriate feedback as to the validity of the login
validation password (proceeds only if login validation password check is
passed - - i.e. if the interface device returns a 0 1 and NOT a 0 0)

LY

*

* * * 0 1 * *

Bytes 2-8: Blank zeros

Byte 1:

PGN 56576: This is a request to change the password under which
the operator logged on, to the password provided by the operator,

represented here in bytes 2-8

0

1] o <[ =| of 1] *

Bytes 2-8: Encrypted password

Byte 1

PGN 56320: Provides feedback if the password entered by the operator is
a valid password and if the "change" command was successfully executed

0

0 * * 0 1 * *

Bytes 2-8: Blank zeros

FIGURE PGN56320_C -- OPERATOR DESIRES TO CHANGE A PASSWORD WITHIN THE COMPONENT’ S PASSWORD

STRUCTURE
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Interfacing Device Component

PGN 56576: This is a request for an encryption seed

Byte1f Of 1| 1| *| *| O O *

Bytes 2-8: Blank zeros

 +

PGN 56320: Component provides the encryption seed

Byet] *| *| *| *| *| *| of 1

Bytes 2-8: Encryption seed

o

PGN 56576: Sends the operator's password (that was entered
with the intention to either Lock or Unlock the component)

Bytet:| O 1| 1| *| *| O 1| *

Bytes 2-8: Encrypted password

 +

PGN 56320: Component provides feedback if the password entered by
the operator is a valid password and if the Lock or Unlock command
was successfully executed

Byte1] O O| *[ *[ O 1| *| *

Bytes 2-8: Blank zeros

I

FIGURE PGN56320_D -- OPERATOR DESIRES TO LOCK OR UNLOCK THE COMPONENT
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Interfacing Device Component

PGN 56576: This is a request to check the Locked/
Unlocked status of the component

Byte1f 1| O O *| *{ 1] 1| *

Bytes 2-8: Blank zeros

 »

PGN 56320: Gives feedback information if the engine is
Locked or Unlocked

Byte 1| *| *| o 1| *| *| *| *

Bytes 2-8: Blank zeros

I

FIGURE PGN56320_E -- CHECKING STATUS OF THE COMPONENT
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Interfacing Device Component

Component|
Power
Interrupt
Occurs

PGN 56320: The component provides an Anti-Theft Status
Report (request Not_valid, appropriate lock status, password
valid=false, seed present=false)

Byte1] 11 1| *| *| Ol O0f 0] O

Bytes 2-8: Blank zeros

PGN 56576: Interfacing device requests encryption seed

Byte13 of 1| 1 *| *[ o] o *

Bytes 2-8: Blank zeros

PGN 56320: Component provides the encryption seed

Byte t *| | | *| *| *| o]

Bytes 2-8: Encryption seed

<

<

PGN 56576: Interfacing Device sends the operator's password (that
was entered with the intention to either Lock or Unlock the component)

Byte1{ O O O *| *| Of 1| *

Bytes 2-8: Encrypted password

[

PGN 56320: Component provides feedback if the password entered by
the operator is a valid password and if the Lock or Unlock command
was successfully executed

Byte1] O O *| * o 1 o

Bytes 2-8: Blank zeros

FIGURE PGN56320_F -- ABNORMAL COMPONENT POWER INTERRUPTION (INTERFACING DEVICE POWER IS
NOT INTERRUPTED)

pgn56576 - Anti-theft Request - ATR -

Transmission Repetition Rate: Transmission of this message isinterrupt driven. This message is also transmitted upon power-up of the interfacing device
this message.
Data Length: 8 bytes

Data Page: 0
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PDU Format: 221

PDU Specific: DA

Default Priority: 7

Parameter Group Number: 56576 ( 00DD00 1)

Bit Start Position /Bytes Length SPN Description SPN
12 2 bits Anti-theft Encryption Indicator States 1199
14 2 bits Anti-theft Desired Exit Mode States 1200
16 3 bits Anti-theft Command States 1201
2 7 bytes Anti-theft Password Representation 1202

NOTE: See Figures PGN56320 A to PGN56320_F for examples of Anti-theft message transfers. Bit 1 isthe right most bit in each
byte.

pgn56832 - Reset - RESET -

Transmission Repetition Rate: When needed

Data Length: 8 bytes

Data Page: 0

PDU Format: 222

PDU Specific: DA

Default Priority: 7

Parameter Group Number: 56832 ( 00ODEOO 16 )

Bit Start Position /Bytes Length SPN Description SPN
11 2 bits Trip Group 1 988
13 2 bits Trip Group 2 - Proprietary 989
2 1 byte Service Component | dentification 1584
31 2 bits Engine Build Hours Reset 1211

NOTE: This message requires an Acknowledgement response (See J1939-21, PGN 59392) from the receiving node. The use of
individual proprietary protocols can still be used instead of the "trip reset” PGN to maintain security.

pgn57344 - Cab Message 1 - CM1 -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 224

PDU Specific: DA

Default Priority: 6

Parameter Group Number: 57344 ( 00E000 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Requested Percent Fan Speed 986
2-3 2 bytes Cab Interior Temperature Command 1691
41 2 bits Auxiliary Heater Coolant Pump Request 1684
4.3 2 bits Battery Main Switch Hold Request 1682
45 2 bits Operator Seat Direction Switch 1714
4.7 2 bits Seat Belt Switch 1856
53 2 bits Vehicle Limiting Speed Governor Decrement Switch 1655

55 2 bits Vehicle Limiting Speed Governor Increment Switch 1654
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5.7 2 bits Vehicle Limiting Speed Governor Enable Switch 1653
6.5 2 bits Automatic Gear Shifting Enable Switch 1666
6.7 2 hits Engine Automatic Start Enable Switch 1656
7.1 4 bits Auxiliary Heater Mode Request 1683
75 2 bits Request Engine Zone Heating 1685
7.7 2 bits Request Cab Zone Heating 1686
8 1 byte Selected Maximum Vehicle Speed Limit 2596

Message containing parameters originating from the vehicle cab.

pgn61440 - Electronic Retarder Controller 1 - ERCL1 -

Transmission Repetition Rate: 100 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 240

PDU Specific: 0

Default Priority: 6

Parameter Group Number: 61440 ( 00F000 16)

Bit Start Position /Bytes Length SPN Description SPN
11 4 hits Retarder Torque Mode 900
15 2 bits Retarder Enable - Brake Assist Switch 571
17 2 bits Retarder Enable - Shift Assist Switch 572
2 1 byte Actual Retarder - Percent Torque 520
3 1 byte Intended Retarder Percent Torque 1085
41 2 bits Engine Coolant Load Increase 1082
4.3 2 bits Retarder Requesting Brake Light 1667
5 1 byte Source Address of Controlling Device for Retarder Control 1480
6 1 byte Drivers Demand Retarder - Percent Torque 1715
7 1 byte Retarder Selection, non-engine 1716
8 1 byte Actual Maximum Available Retarder - Percent Torque 1717

NOTE- This message will be transmitted by several types of retarding devices such as engine compression release brakes, exhaust
system restriction brakes, and driveline retarders using hydraulic, electric, or mechanical friction to slow the vehicle. The source
address of the message will indicate which one, and the type and location of the retarder are available in the Retarder Configuration
Message (see PGN 65249) if that detail isimportant to the receiver. Users should also be aware that the Shift Assist and Brake Assist
switch status in the first byte of this message are to be used by other ECUs that might request retarding force from the retarder to know
when such assistance is available. The state of the 'switches will NOT prevent the retarder from activating if requested, but should be
honored by the requester (by not sending a request when the appropriate 'switch' is not enabled) to prevent unwarranted noise.

pgn61441 - Electronic Brake Controller 1 - EBC1 -

Transmission Repetition Rate: 100 ms
Data Length: 8 bytes
Data Page: 0

PDU Format: 240
PDU Specific: 1
Default Priority: 6

Parameter Group Number: 61441 ( 00F001 16)



Bit Start Position /Bytes Length

11 2 bits
13 2 hits
15 2 bits
17 2 bits
2 1 byte
31 2 bits
33 2 bits
35 2 hits
37 2 bits
41 2 bits
43 2 bits
45 2 bits
47 2 bits
5 1 byte
6.1 2 bits
6.3 2 bits
6.5 2 bits
6.7 2 bits
7 1 byte
85 2 hits
8.7 2 bits

Used for brake control information
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SPN Description

ASR Engine Control Active

ASR Brake Control Active

Anti-Lock Braking (ABS) Active

EBS Brake Switch

Brake Pedal Position

ABS Off-road Switch

ASR Off-road Switch

ASR "Hill Holder" Switch

Traction Control Override Switch
Accelerator Interlock Switch

Engine Derate Switch

Auxiliary Engine Shutdown Switch

Remote Accelerator Enable Switch

Engine Retarder Selection

ABS Fully Operétional

EBS Red Warning Signal

ABS/EBS Amber Warning Signal (Powered Vehicle)
ATC/ASR Information Signal

Source Address of Controlling Device for Brake Control
Trailer ABS Status

Tractor-Mounted Trailer ABS Warning Signal

pgn61442 - Electronic Transmission Controller 1- ETC1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

11 2 hits
13 2 hits
15 2 bits
2-3 2 bytes
4 1 byte
51 2 bits
53 2 hits
6-7 2 bytes
8 1 byte

10ms

8 bytes

0

240

2

3

61442 ( 00F002 44 )

SPN Description

Driveline Engaged

Torque Converter Lockup Engaged
Shift In Process

Output Shaft Speed

Percent Clutch Slip

Momentary Engine Overspeed Enable
Progressive Shift Disable

Input Shaft Speed

Source Address of Controlling Device for Transmission Control

pgn61443 - Electronic Engine Controller 2 - EEC2 -

Transmission Repetition Rate:

50 ms

SPN
561
562
563
1121
521
575
576
577
1238
972
971
970
969
973
1243
1439
1438
1793
1481
1836
1792

SPN
560
573
574
191
522
606
607
161
1482



Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

11 2 bits
13 2 hits
15 2 bits
2 1 byte
3 1 byte
4 1 byte
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8 bytes

240

3

3

61443 ( 00F003 ;)

SPN Description

Accelerator Pedal 1 Low Idle Switch
Accelerator Pedal Kickdown Switch
Road Speed Limit Status
Accelerator Pedal Position 1
Percent Load At Current Speed
Remote Accelerator Pedal Position

pgn61444 - Electronic Engine Controller 1 - EECL1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

11 4 bits
2 1 byte
3 1byte
4-5 2 bytes
6 1 byte
71 4 bits
8 1 byte

Engine related parameters

pgn61445 - Electronic Transmission Controller 2- ETC2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2-3 2 bytes
4 1 byte

5-6 2 bytes

engine speed dependent
8 bytes

0

240

4

3

61444 ( 00F004 ;)
SPN Description
Engine Torque Mode

Driver's Demand Engine - Percent Torque

Actual Engine - Percent Torque
Engine Speed

Source Address of Controlling Device for Engine Control

Engine Starter Mode
Engine Demand - Percent Torque

100 ms

8 bytes

0

240

5

6

61445 ( 00F005 1)
SPN Description
Selected Gear
Actual Gear Ratio
Current Gear

Transmission Requested Range

SPN
558
559
1437
91
92
974

SPN
899
512
513
190
1483
1675
2432

SPN
524
526
523
162



7-8 2 bytes
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Transmission Current Range

pgn61446 - Electronic Axle Controller 1 - EACL -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 8 bits
21 2 hits
23 2 hits
25 2 bits
27 2 bits
31 2 bits
33 2 bits
35 2 hits

500 ms

8 bytes

0

240

6

6

61446 ( 00F006 ;)

SPN Description

Location

Differential Lock State - Front Axle 1
Differential Lock State - Front Axle 2
Differential Lock State - Rear Axle 1
Differential Lock State - Rear Axle 2
Differential Lock State - Central
Differential Lock State - Central Front
Differential Lock State - Central Rear

163

SPN
927
567
568
569
570
564
565
566

NOTE: Request has to be responded to with as many messages as necessary to transmit all available information.

pgn61447 - Forward Lane Image urgent msg - FLI1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
15 2 bits
17 2 bits

pgn61448 - Hydraulic Pressure Governor Info - HPG -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
31 2 bits
33 2 bits

50 ms (only when active)

8 bytes

0

240

7

4

61447 ( 00F007 1)

SPN Description

Lane Departure Imminent, Right Side
Lane Departure Imminent, Left Side

50 ms

8 bytes

0

240

8

6

61448 ( 00F008 44 )

SPN Description

Hydraulic Pressure

Hydraulic Pressure Mode I ndicator

Hydraulic Pressure Governor Switch

SPN
1701
1700

SPN

1762
1763
1764
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35 2 bits Fire Apparatus Pump Engagement 2599
Information to be used for a hydraulic pressure governing control system

pgn61449 - Vehicle Dynamic Stability Control 2 - VDC2 -

Transmission Repetition Rate: 10ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 240

PDU Specific: 9

Default Priority: 6

Parameter Group Number: 61449 ( 00F009 16)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Steering Wheel Angle 1807
31 6 bits Steering Wheel Turn Counter 1811
3.7 2 bits Steering Wheel Angle Sensor Type 1812
45 2 bytes Yaw Rate 1808
6-7 2 bytes Lateral Acceleration 1809
8 1 byte Longitudinal Acceleration 1810
Contains information which relates to the vehicle's movement.

pgn61450 - Engine Gas Flow Rate - EGF 1 -

Transmission Repetition Rate: 50 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 240

PDU Specific: 10

Default Priority: 3

Parameter Group Number: 61450 ( 00F00A ;¢ )

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes EGR Mass Flow Rate 2659
34 2 bytes Inlet Air Mass Flow Rate 132
Flow rates of Air and mixed gasses into the engine cylinders.

pgn64977 - FM S-standard I nterface | dentity/Capabilities - FMS -

Transmission Repetition Rate: 10s

Data Length: 8 bytes

Data Page: 0

PDU Format: 253

PDU Specific: 209

Default Priority: 7

Parameter Group Number: 64977 (00FDD1 4¢)

Bit Start Position /Bytes Length SPN Description SPN
11 2 bits FMS-standard Diagnostics Supported 2804
13 2 bits FMS-standard Requests Supported 2805
2-5 4 bytes FM S-standard SW-version supported. 2806
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Information which specifies the capabilities of the Fleet Management System (FMS) - standard interface device. This PGN typicaly is

sourced from the network interconnect FM S - standard interface device.

pgn64978 - ECU Performance - EP -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes
3 1 byte

On request

8 bytes

0

253

210

6

64978 (00FDD2 ;)

SPN Description SPN
Keep-Alive Battery Consumption 2803
Data Memory Usage 2802

Message used to transfer ECU performance parameters.

pgn64979 - Turbocharger Information 6 - TCI6 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

1s

8 bytes

0

253

211

6

64979 (00FDD3 1)

SPN Description SPN
Turbocharger 1 Compressor Outlet Temperature 2629
Turbocharger 2 Compressor Outlet Temperature 2799
Turbocharger 3 Compressor Outlet Temperature 2800
Turbocharger 4 Compressor Outlet Temperature 2801

Turbocharger Compressor Outlet Discharge Temperature

pgn64980 - Cab Message 3 - CM3 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
11 3 bits

On-change or every 10 s

8 bytes

0

253

212

6

64980 ( 00OFDD4 1)

SPN Description SPN
Transfer Case Selector Switch 2796

Provides information from Cab mounted operator inputs.

pgn6498L1 - Electronic Engine Controller 5 - EECS5 -



Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7.1 2 bits
8 1 byte

Engine related parameters
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On request

8 bytes

0

253

213

6

64981 ( 00FDD5 1)

SPN Description

Calculated Turbocharger 1 Turbine Inlet Temperature
Calculated Turbocharger 1 Compressor Outlet Temperature
Exhaust Gas Recirculation (EGR) Valve Control

Variable Geometry Turbocharger (VGT) Air Control Shutoff Valve

VGT 1 Actuator Position

pgn64982 - Basic Joystick Message 1 - BJM1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

11 2 bits
13 2 bits
15 2 bits
1.7-2 10 hits
31 2 bits
33 2 bits
35 2 bits
3.7-4 10 bits
55 2 bits
57 2 hits
6.1 2 bits
6.3 2 bits
6.5 2 bits
6.7 2 bits
71 2 bits
7.3 2 hits
75 2 bits
7.7 2 bits
8.1 2 bits
8.3 2 bits
85 2 bits

100 ms or on change, not to exceed 20 ms

8 bytes

0

253

214

3

64982 ( 00FDD6 ;)

SPN Description

Joystick 1 X-Axis Neutral Position Status

Joystick 1 X-Axis Lever Left Negative Position Status
Joystick 1 X-Axis Lever Right Positive Position Status
Joystick 1 X-Axis Position

Joystick 1 Y-Axis Neutral Position Status

Joystick 1 Y-Axis Lever Back Negative Position Status
Joystick 1 Y-Axis Lever Forward Positive Position Status
Joystick 1 Y-Axis Position

Joystick 1 Y-Axis Detent Position Status

Joystick 1 X-Axis Detent Position Status

Joystick 1 Button 4 Pressed Status

Joystick 1 Button 3 Pressed Status

Joystick 1 Button 2 Pressed Status

Joystick 1 Button 1 Pressed Status

Joystick 1 Button 8 Pressed Status

Joystick 1 Button 7 Pressed Status

Joystick 1 Button 6 Pressed Status

Joystick 1 Button 5 Pressed Status

Joystick 1 Button 12 Pressed Status

Joystick 1 Button 11 Pressed Status

Joystick 1 Button 10 Pressed Status

SPN

2789
2790
2791
2792
2795

SPN

2675
2670
2665
2660
2676
2671
2666
2661
2681
2680
2688
2687
2686
2685
2692
2691
2690
2689
2696
2695
2694
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8.7 2 bits Joystick 1 Button 9 Pressed Status 2693

Used to transfer information about the measured status of the 1st 2 axes and up to 12 buttons of ajoystick. Additional handle
information is available in the Expanded Joystick Message.

10-bit position parameters are broadcast over 2 bytes. The eight most significant bits are transmitted in the second byte, with the
most significant bit at bit 8. The two least significant bits are transmitted in the first byte in bit positions 7 and 8, with the most
significant of the two bits at bit 8.

10-bit position SPN Location in PGN

Bit 10 Byten Bit 8
Bit9 Bit7
Bit 8 Bit 6
Bit 7 Bit5
Bit 6 Bit 4
Bit5 Bit 3
Bit4 Bit 2
Bit 3 Bit 1
Bit 2 Byte (n-1) Bit 8
Bit1 Bit 7

pgn64983 - Extended Joystick Message 1 - EJM1 -

Transmission Repetition Rate: 100 ms or on change, not to exceed 20 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 253

PDU Specific: 215

Default Priority: 3

Parameter Group Number: 64983 (00FDD7 4¢)

Bit Start Position /Bytes Length SPN Description SPN

11 2 bits Joystick 1 Grip X-Axis Neutral Position Status 2677
13 2 bits Joystick 1 Grip X-Axis Lever Left Negative Position Status 2672
15 2 bits Joystick 1 Grip X-Axis Lever Right Positive Position Status 2667
1.7-2 10 hits Joystick 1 Grip X-Axis Position 2662
31 2 bits Joystick 1 Grip Y-Axis Neutral Position Status 2678
33 2 bits Joystick 1 Grip Y-Axis Lever Back Negative Position Status 2673
35 2 bits Joystick 1 Grip Y-Axis Lever Forward Positive Position Status 2668
3.7-4 10 bits Joystick 1 Grip Y-Axis Position 2663
51 2 hits Joystick 1 Theta-Axis Neutral Position Status 2679
53 2 bits Joystick 1 Theta-Axis Counter Clockwise Negative Position Status 2674
55 2 bits Joystick 1 Theta-Axis Clockwise Positive Position Status 2669
5.7-6 10 bits Joystick 1 Theta-Axis Position 2664
7.3 2 bits Joystick 1 Theta-Axis Detent Position Status 2684
75 2 bits Joystick 1 Grip Y-Axis Detent Position Status 2683
7.7 2 bits Joystick 1 Grip X-Axis Detent Position Status 2682

Used to transfer information about the measured status of three additional axes of ajoystick and switches of the joystick grip or
handle. The joystick axial motion information is available in the Basic Joystick Message.

10-bit position parameters are broadcast over 2 bytes. The eight most significant bits are transmitted in the second byte, with the
most significant bit at bit 8. The two least significant bits are transmitted in the first byte in bit positions 7 and 8, with the most
significant of the two hits at bit 8.

10-bit position SPN Location in PGN

Bit 10 Byten Bit 8
Bit9 Bit7
Bit 8 Bit 6
Bit 7 Bit5
Bit 6 Bit 4
Bit5 Bit 3
Bit4 Bit 2

Bit 3 Bit1
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Bit 2 Byte (n-1) Bit 8
Bit 1 Bit7
Note: The term Grip used here simply refers to another set of axes separate from the previously mentioned X and Y Axis. This
additional set of axes could in some cases be grip mounted sensors as opposed to the sensors mounted at the base of the handle.

pgn64984 - Basic Joystick Message 2 - BJM2 -

Transmission Repetition Rate:

100 ms or on change, not to exceed 20 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 253

PDU Specific: 216

Default Priority: 3

Parameter Group Number: 64984 ( 00FDD8 1)

Bit Start Position /Bytes Length SPN Description SPN
11 2 bits Joystick 2 X-Axis Neutral Position Status 2712
13 2 bits Joystick 2 X-Axis Lever Left Negative Position Status 2707
15 2 bits Joystick 2 X-Axis Lever Right Positive Position Status 2702
1.7-2 10 bits Joystick 2 X-Axis Position 2697
31 2 bits Joystick 2 Y-Axis Neutral Position Status 2713
33 2 bits Joystick 2 Y-Axis Lever Back Negative Position Status 2708
35 2 bits Joystick 2 Y-Axis Lever Forward Positive Position Status 2703
3.7-4 10 bits Joystick 2 Y-Axis Position 2698
55 2 bits Joystick 2 Y-Axis Detent Position Status 2718
5.7 2 hits Joystick 2 X-Axis Detent Position Status 2717
6.1 2 bits Joystick 2 Button 4 Pressed Status 2725
6.3 2 bits Joystick 2 Button 3 Pressed Status 2724
6.5 2 bits Joystick 2 Button 2 Pressed Status 2723
6.7 2 bits Joystick 2 Button 1 Pressed Status 2722
7.1 2 bits Joystick 2 Button 8 Pressed Status 2729
7.3 2 bits Joystick 2 Button 7 Pressed Status 2728
75 2 bits Joystick 2 Button 6 Pressed Status 2727
7.7 2 bits Joystick 2 Button 5 Pressed Status 2726
8.1 2 bits Joystick 2 Button 12 Pressed Status 2733
8.3 2 bits Joystick 2 Button 11 Pressed Status 2732
85 2 bits Joystick 2 Button 10 Pressed Status 2731
8.7 2 bits Joystick 2 Button 9 Pressed Status 2730

Used to transfer information about the measured status of the 1st 2 axes and up to 12 buttons of ajoystick. Additional handle
information is available in the Expanded Joystick Message.

10-bit position parameters are broadcast over 2 bytes. The eight most significant bits are transmitted in the second byte, with the
most significant bit at bit 8. The two least significant bits are transmitted in the first byte in bit positions 7 and 8, with the most
significant of the two hits at bit 8.

10-bit position SPN Location in PGN

Bit 10 Byten Bit 8
Bit9 Bit 7
Bit 8 Bit 6
Bit 7 Bit5
Bit 6 Bit 4
Bit5 Bit 3
Bit4 Bit 2
Bit 3 Bit 1
Bit 2 Byte (n-1) Bit 8

Bit1 Bit7
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pgn64985 - Extended Joystick Message 2 - EJM2 -

Transmission Repetition Rate: 100 ms or on change, not to exceed 20 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 253

PDU Specific: 217

Default Priority: 3

Parameter Group Number: 64985 ( 00FDD9 16)

Bit Start Position /Bytes Length SPN Description SPN

11 2 bits Joystick 2 Grip X-Axis Neutral Position Status 2714
13 2 bits Joystick 2 Grip X-Axis Lever Left Negative Position Status 2709
15 2 bits Joystick 2 Grip X-Axis Lever Right Positive Position Status 2704
1.7-2 10 hits Joystick 2 Grip X-Axis Position 2699
31 2 bits Joystick 2 Grip Y-Axis Neutral Position Status 2715
33 2 bits Joystick 2 Grip Y-Axis Lever Back Negative Position Status 2710
35 2 bits Joystick 2 Grip Y-Axis Lever Forward Positive Position Status 2705
3.7-4 10 bits Joystick 2 Grip Y-Axis Position 2700
5.1 2 hits Joystick 2 Theta-Axis Neutral Position Status 2716
5.3 2 bits Joystick 2 Theta-Axis Counter Clockwise Negative Position Status 2711
55 2 bits Joystick 2 Theta-Axis Clockwise Positive Position Status 2706
5.7-6 10 bits Joystick 2 Theta-Axis Position 2701
7.3 2 bits Joystick 2 Theta-Axis Detent Position Status 2721
75 2 hits Joystick 2 Grip Y-Axis Detent Position Status 2720
7.7 2 bits Joystick 2 Grip X-Axis Detent Position Status 2719

Used to transfer information about the measured status of three additional axes of ajoystick and switches of the joystick grip or
handle. The joystick axial motion information is available in the Basic Joystick Message.

10-bit position parameters are broadcast over 2 bytes. The eight most significant bits are transmitted in the second byte, with the
most significant bit at bit 8. The two least significant bits are transmitted in the first byte in bit positions 7 and 8, with the most
significant of the two bits at bit 8.

10-bit position SPN Location in PGN

Bit 10 Byten Bit 8
Bit9 Bit 7
Bit 8 Bit 6
Bit 7 Bit5
Bit 6 Bit 4
Bit5 Bit 3
Bit 4 Bit 2
Bit 3 Bit 1
Bit 2 Byte (n-1) Bit 8
Bit 1 Bit 7

Note: The term Grip used here simply refers to another set of axes separate from the previously mentioned X and Y Axis. This
additional set of axes could in some cases be grip mounted sensors as opposed to the sensors mounted at the base of the handle.

pgn64986 - Basic Joystick Message 3 - BIM3 -

Transmission Repetition Rate: 100 ms or on change, not to exceed 20 ms
Data Length: 8 bytes

Data Page: 0

PDU Format: 253

PDU Specific: 218

Default Priority: 3



Parameter Group Number:
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64986 ( 00FDDA ()

Bit Start Position /Bytes Length SPN Description SPN
11 2 hits Joystick 3 X-Axis Neutral Position Status 2749
13 2 bits Joystick 3 X-Axis Lever Left Negative Position Status 2744
15 2 bits Joystick 3 X-Axis Lever Right Positive Position Status 2739
1.7-2 10 bits Joystick 3 X-Axis Position 2734
31 2 bits Joystick 3 Y-Axis Neutral Position Status 2750
33 2 hits Joystick 3 Y-Axis Lever Back Negative Position Status 2745
35 2 hits Joystick 3 Y-Axis Lever Forward Positive Position Status 2740
3.7-4 10 hits Joystick 3 Y-Axis Position 2735
55 2 bits Joystick 3 Y-Axis Detent Position Status 2755
5.7 2 bits Joystick 3 X-Axis Detent Position Status 2754
6.1 2 bits Joystick 3 Button 4 Pressed Status 2762
6.3 2 hits Joystick 3 Button 3 Pressed Status 2761
6.5 2 hits Joystick 3 Button 2 Pressed Status 2760
6.7 2 bits Joystick 3 Button 1 Pressed Status 2759
7.1 2 bits Joystick 3 Button 8 Pressed Status 2766
7.3 2 bits Joystick 3 Button 7 Pressed Status 2765
75 2 hits Joystick 3 Button 6 Pressed Status 2764
7.7 2 bits Joystick 3 Button 5 Pressed Status 2763
81 2 hits Joystick 3 Button 12 Pressed Status 2770
8.3 2 bits Joystick 3 Button 11 Pressed Status 2769
85 2 bits Joystick 3 Button 10 Pressed Status 2768
8.7 2 bits Joystick 3 Button 9 Pressed Status 2767

Used to transfer information about the measured status of the 1st 2 axes and up to 12 buttons of ajoystick. Additional handle
information is available in the Expanded Joystick Message.

10-bit position parameters are broadcast over 2 bytes. The eight most significant bits are transmitted in the second byte, with the
most significant bit at bit 8. The two least significant bits are transmitted in the first byte in bit positions 7 and 8, with the most
significant of the two bits at bit 8.

10-bit position SPN Location in PGN

Bit 10 Byten Bit 8
Bit9 Bit 7
Bit 8 Bit 6
Bit 7 Bit5
Bit 6 Bit 4
Bit5 Bit 3
Bit4 Bit 2
Bit 3 Bit 1
Bit 2 Byte (n-1) Bit 8
Bit 1 Bit 7

pgn64987 - Extended Joystick Message 3 - EJM3 -

Transmission Repetition Rate: 100 ms or on change, not to exceed 20 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 253

PDU Specific: 219

Default Priority: 3

Parameter Group Number: 64987 ( 00FDDB 4¢)

Bit Start Position /Bytes Length SPN Description SPN

11 2 bits Joystick 3 Grip X-Axis Neutral Position Status 2751
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13 2 bits Joystick 3 Grip X-Axis Lever Left Negative Position Status 2746
15 2 bits Joystick 3 Grip X-Axis Lever Right Positive Position Status 2741
1.7-2 10 bits Joystick 3 Grip X-Axis Position 2736
31 2 bits Joystick 3 Grip Y-Axis Neutral Position Status 2752
33 2 bits Joystick 3 Grip Y-Axis Lever Back Negative Position Status 2747
35 2 bits Joystick 3 Grip Y-Axis Lever Forward Positive Position Status 2742
3.7-4 10 bits Joystick 3 Grip Y-Axis Position 2737
51 2 hits Joystick 3 Theta-Axis Neutral Position Status 2753
53 2 hits Joystick 3 Theta-Axis Counter Clockwise Negative Position Status 2748
55 2 bits Joystick 3 Theta-Axis Clockwise Positive Position Status 2743
5.7-6 10 bits Joystick 3 Theta-Axis Position 2738
7.3 2 bits Joystick 3 Theta-Axis Detent Position Status 2758
75 2 bits Joystick 3 Grip Y-Axis Detent Position Status 2757
7.7 2 hits Joystick 3 Grip X-Axis Detent Position Status 2756

Used to transfer information about the measured status of three additional axes of ajoystick and switches of the joystick grip or
handle. The joystick axial motion information is available in the Basic Joystick Message.

10-bit position parameters are broadcast over 2 bytes. The eight most significant bits are transmitted in the second byte, with the
most significant bit at bit 8. The two least significant bits are transmitted in the first byte in bit positions 7 and 8, with the most
significant of the two bits at hit 8.

10-bit position SPN Location in PGN

Bit 10 Byten Bit 8
Bit9 Bit 7
Bit 8 Bit 6
Bit 7 Bit 5
Bit 6 Bit 4
Bit5 Bit 3
Bit 4 Bit 2
Bit 3 Bit1
Bit 2 Byte (n-1) Bit 8
Bit1 Bit 7

Note: The term Grip used here simply refers to another set of axes separate from the previously mentioned X and Y Axis. This
additional set of axes could in some cases be grip mounted sensors as opposed to the sensors mounted at the base of the handle.

pgn64988 - Marine Control Information - MCI -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 253

PDU Specific: 220

Default Priority: 6

Parameter Group Number: 64988 ( 00FDDC 4¢)

Bit Start Position /Bytes Length SPN Description SPN
11 4 hits Throttle Synchronization Mode Status 2615
15 2 bits Trolling Mode Status 2616
17 2 bits Slow Vessel Mode Status 2617

This messages contains marine vessel control information for the engine

pgn64991 - Front Wheel Drive Status - FWD -
Transmission Repetition Rate: 05s

Data Length: 8 bytes

Data Page: 0



PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
11 2 bits

Front wheel drive ECU information
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253

223

7

64991 ( 0OFDDF 4¢)

SPN Description SPN
Front Wheel Drive Actuator Status 2612

pgn64992 - Ambient Conditions 2 - AMB2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte
2 1 byte

1s

8 bytes

0

253

224

6

64992 ( 0OFDED 4 )

SPN Description SPN
Solar Intensity Percent 2610
Solar Sensor Maximum 2611

This message contains measurement and configuration information about the vehicle ambient conditions.

pgn64993 - Cab A/C Climate System Information - CACI -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte

1s

8 bytes

0

253

225

6

64993 ( 0OFDEL ¢4)

SPN Description SPN
Cab A/C Refrigerant Compressor Outlet Pressure 2609

This message contains measurement and condition information from cab air conditioning components.

pgn64994 - Supply Pressure Demand - SPR -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte
2 1 byte
3 1 byte

1, when active

8 bytes

0

253

226

6

64994 ( 0OFDE2 ¢ )

SPN Description SPN
Pneumatic Supply Pressure Request 2603
Parking and/or Trailer Air Pressure Request 2604
Service Brake Air Pressure Request, Circuit #1 2605



4 1 byte
5 1 byte
6 1 byte

Vehicle Application Layer - J1939-71 (through December 2001) - p. 317

Service Brake Air Pressure Request, Circuit #2 2606
Auxiliary Equipment Supply Pressure Request 2607
Air Suspension Supply Pressure Request 2608

Used for controlling the supply pressure. Often used to raise the pressure of a supply pressure circuit in situations where more
pneumatic energy is needed. This message is the setpoint for the PGN 65198 message.

pgn64995 - Equipment Operation and Control - EOAC -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte

250 mS

8 bytes

0

253

227

6

64995 ( 0OFDES3 ¢4 )

SPN Description SPN
Travel Velocity Control Position 2601

Parameters related to the operation and controls for equipment

pgn64996 - Equipment Performance Data - EPD -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte

500 mS

8 bytes

0

253

228

6

64996 ( 0OFDE4 1)

SPN Description SPN
Payload Percentage 2600

Parameters related to the performance characteristics of equipment

pgn64997 - Maximum Vehicle Speed Limit Status - MVS -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte

o 0o A W N P

1s

8 bytes

0

253

229

6

64997 ( 0OFDES ¢4)

SPN Description SPN
Maximum Vehicle Speed Limit 1 2588
Maximum Vehicle Speed Limit 2 2589
Maximum Vehicle Speed Limit 3 2590
Maximum Vehicle Speed Limit 4 2591
Maximum Vehicle Speed Limit 5 2592
Maximum Vehicle Speed Limit 6 2593



7 1 byte
8 1 byte

Reports the possible maximum vehicle speed limits, one through seven, and the applied maximum vehicle speed limit.
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Maximum Vehicle Speed Limit 7
Applied Vehicle Speed Limit

pgn64998 - Hydraulic Braking System - HBS -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2 1 byte
31 2 hits
33 2 bits
35 2 bits
37 2 bits

Used for information on a hydraulic brake system. As an example: this PGN may be used for atwo circuit hydraulic brake system with
separate circuits for front and rear axle. The hydraulic energy is supplied viatwo independent electrically driven pumps. The energy is

100 ms

8 bytes

0

253

230

3

64998 ( 00FDES 4)

SPN Description

Hydraulic Brake Pressure Circuit 1

Hydraulic Brake Pressure Circuit 2

Hydraulic Brake Pressure Warning State Circuit 1
Hydraulic Brake Pressure Warning State Circuit 2
Hydraulic Brake Pressure Supply State Circuit 1
Hydraulic Brake Pressure Supply State Circuit 2

stored in gas filled hydraulic accumulators also separated for each circuit.

pgn65031 - Exhaust Temperature - ET -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes
34 2 bytes

05s

8 bytes

0

254

7

6

65031 ( 00FEO7 1)

SPN Description

Right Manifold Exhaust Gas Temperature
Left Manifold Exhaust Gas Temperature

pgn65088 - Lighting Data - LD -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
11 2 hits

Asrequested.

8 bytes

0

254

64

6

65088 ( 00FE40 1 )
SPN Description
Running Light

2594
2595

SPN

2580
2581
2584
2585
2582
2583

SPN
2433
2434

SPN
2404
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13 2 bits Alternate Beam Head Light Data 2352
15 2 bits Low Beam Head Light Data 2350
17 2 hits High Beam Head Light Data 2348
21 2 bits Tractor Front Fog Lights 2388
2.3 2 bits Rotating Beacon Light 2386
25 2 bits Right Turn Signal Lights 2370
2.7 2 bits Left Turn Signal Lights 2368
31 2 bits Back Up Light and Alarm Horn 2392
33 2 hits Center Stop Light 2376
35 2 bits Right Stop Light 2374
37 2 bits Left Stop Light 2372
4.1 2 bits Implement Clearance Light 2384
4.3 2 bits Tractor Clearance Light 2382
45 2 bits Implement Marker Light 2380
47 2 hits Tractor Marker Light 2378
5.1 2 bits Rear Fog Lights 2390
53 2 bits Tractor Underside Mounted Work Lights 2358
55 2 bits Tractor Rear Low Mounted Work Lights 2360
5.7 2 bits Tractor Rear High Mounted Work Lights 2362
6.1 2 bits Tractor Side Low Mounted Work Lights 2364
6.3 2 hits Tractor Side High Mounted Work Lights 2366
6.5 2 bits Tractor Front Low Mounted Work Lights 2354
6.7 2 bits Tractor Front High Mounted Work Lights 2356
7.1 2 bits Implement OEM Option 2 Light 2398
7.3 2 bits Implement OEM Option 1 Light 2396
75 2 bits Implement Right Facing Work Light 2407
7.7 2 hits Implement Left Facing Work Light 2598
8.3 2 bits Implement Right Forward Work Light 2402
85 2 bits Implement Left Forward Work Light 2400
8.7 2 bits Implement Rear Work Light 2394

This lighting message is a response to the request for lighting data in the lighting command message. Each lighting controller on the
tractor and attached implements must transmit this message to the Tractor ECU when requested. The tractor will use this information to
determine which lighting systems are functioning. Lighting controllers that have lamp sensing capability will also report failed light
bulbs. Thisisalega requirement in many areas. See PGN 65089 for the lighting command message.

pgn65089 - Lighting Command - LC -

Transmission Repetition Rate: On change of lamp on/ off state. Maximum period of 1 second between messages. No greater than 10 messages per seconc
lights.

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 65

Default Priority: 3

Parameter Group Number: 65089 ( OOFE41 16)

Bit Start Position /Bytes Length SPN Description SPN
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11 2 bits Running Light Command 2403
13 2 bits Alternate Beam Head Light Command 2351
15 2 hits Low Beam Head Light Command 2349
17 2 bits High Beam Head Light Command 2347
21 2 bits Tractor Front Fog Lights Command 2387
2.3 2 bits Rotating Beacon Light Command 2385
25 2 bits Right Turn Signal Lights Command 2369
2.7 2 bits Left Turn Signal Lights Command 2367
31 2 hits Back Up Light and Alarm Horn Command 2391
33 2 bits Center Stop Light Command 2375
35 2 bits Right Stop Light Command 2373
3.7 2 bits Left Stop Light Command 2371
41 2 bits Implement Clearance Light Command 2383
4.3 2 hits Tractor Clearance Light Command 2381
45 2 hits Implement Marker Light Command 2379
47 2 bits Tractor Marker Light Command 2377
51 2 bits Rear Fog Light Command 2389
53 2 bits Tractor Underside Mounted Work Lights Command 2357
55 2 bits Tractor Rear Low Mounted Work Lights Command 2359
5.7 2 bits Tractor Rear High Mounted Work Lights Command 2361
6.1 2 hits Tractor Side Low Mounted Work Lights Command 2363
6.3 2 bits Tractor Side High Mounted Work Lights Command 2365
6.5 2 bits Tractor Front Low Mounted Work Lights Command 2353
6.7 2 bits Tractor Front High Mounted Work Lights Command 2355
7.1 2 bits Implement OEM Option 2 Light Command 2397
7.3 2 bits Implement OEM Option 1 Light Command 2395
75 2 hits Implement Right Facing Work Light Command 2406
7.7 2 bits Implement Left Facing Work Light Command 2597
8.1 2 bits Lighting Data Reguest Command 2393
8.3 2 bits Implement Right Forward Work Light Command 2401
85 2 bits Implement Left Forward Work Light Command 2399
8.7 2 bits Implement Rear Work Light Command 2405

The lighting command message has been defined as a global message from the tractor to al lighting controllers on the tractor and
attached implements. Separate messages are provided for tractor and implement work and driving lights. Additional commands have
been provided for 3 optional lights on implements to meet the needs of speciality equipment. Common marking and signaling messages
are provided. This message is used to control the state of all lighting functions. The lighting command message shall be sent on each
change of state of alamp. The state values indicate the lightsis to be turned ON or OFF. Flashing is accomplished by sending the
lighting message with the state alternately ON or OFF. A lighting command message must be sent at least once per second. It isthe
responsibility of the tractor designer to provide the correct combination of lamp commands to meet local legidative directives. See
PGN 65088 for the message to provide feedback for this command message.

pgn65099 - Transmission Configuration 2 - TCFG2 -

Transmission Repetition Rate: On request or sender may transmit every 5 seconds until acknowlegded by reception of the engine configuration message |
65251 SPN 1846.

Data Length: Variable bytes



Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes
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0

254

75

6

65099 ( 00FE4B 1)

SPN Description
Transmission Torque Limit

Contains transmission configuration information.

pgn65100 - Military Lighting Command - ML -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

11 2 bits
13 2 bits
15 2 bits
17 2 bits
3.7 2 bits
41 2 bits
4.7 2 bits
8 1 byte

500ms or upon state change, but not faster than 100 ms.

8 bytes

0

254

76

6

65100 ( 00FEAC 4¢)

SPN Description

Rear Black Out Marker Select

Front Black Out Marker Lamp Select
Convoy Lamp Select

Convoy Driving Lamp Select

Black Out Brake/Stop Lamp Select
Night Vision Illuminator Select
Black Out Work Lamp Select
Operators Black Out Intensity Selection

The message contains parameters that control military specific lights.

pgn65101 - Total Averaged Information - TAVG -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes
34 2 bytes

On request

8 bytes

0

254

77

7

65101 ( 00FE4D 1¢)

SPN Description

Total Average Fuel Rate
Total Average Fuel Economy

Averages of information accumulated over the life of the engine

pgn65102 - Door Control - DC -

Transmission Repetition Rate:
Data Length:
Data Page:

100 ms
8 bytes
0

SPN
1845

SPN

1840
1839
1838
1837
1841
1843
1842
1844

SPN
1834
1835
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PDU Format: 254

PDU Specific: 78

Default Priority: 6

Parameter Group Number: 65102 ( 00FE4E 1¢)

Bit Start Position /Bytes Length SPN Description SPN
11 4 bits Position of doors 1821
15 2 bits Ramp / Wheel Chair Lift Position 1820

Used for door information.

pgn65103 - Vehicle Dynamic Stability Control 1 - VDCL -

Transmission Repetition Rate: 100ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 79

Default Priority: 6

Parameter Group Number: 65103 ( OOFE4F 16)

Bit Start Position /Bytes Length SPN Description SPN
11 2 bits VDC Information Signal 1813
13 2 bits VDC Fully Operational 1814
15 2 bits VDC brake light request 1815
21 2 bits ROP Engine Control active 1816
2.3 2 bits ROP Brake Control active 1818
25 2 bits Y C Engine Control active 1817
2.7 2 bits Y C Brake Control active 1819

Contains information which relates to the VDC system status.

pgn65104 - Battery Temperature- BT1 -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 80

Default Priority: 6

Parameter Group Number: 65104 ( 00FES0 1¢)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Battery 1 Temperature 1800
2 1 byte Battery 2 Temperature 1801

Contains battery temperature information.

pgn65105 - Adaptive Cruise Control, Operator I nput - ACC2 -

Transmission Repetition Rate: 250 ms
Data Length: 8 bytes
Data Page: 0

PDU Format: 254



PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1.6 3 bits
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81

6

65105 ( 00FE51 46)

SPN Description

Requested ACC Distance Mode

The operator requested characteristics for the ACC systems operation.

pgn65106 - Vehicle Electrical Power 3 - VP3 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes
34 2 bytes

This contains high resolution/range parameters reported from the allternator or power generation components.

1s

8 bytes

0

254

82

6

65106 ( 00FES52 14 )

SPN Description

Alternator Current (High Range/Resol ution)
Net Battery Current (High Range/Resolution)

pgn65107 - Retarder Continuous Torque & Speed Limit - RTC1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte

o N o o b~ W N P

5s

8 bytes

0

254

83

6

65107 ( OOFES3 44 )

SPN Description

Low Limit Threshhold for Maximum RPM from Retarder

High Limit Threshhold for Minimum Continuous RPM from Retarder
Low Limit Threshhold for Maximum Torque from Retarder

High Limit Threshhold for Minimum Continuous Torque from Retarder
Maximum Continuous Retarder Speed

Minimum Continuous Retarder Speed

Maximum Continuous Retarder Torque

Minimum Continuous Retarder Torque

pgn65108 - Engine Continuous Torque & Speed Limit - ECT1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

5s
8 bytes

SPN
1799

SPN
1795
2579

SPN

1776
1777
1778
1779
1780
1781
1782
1783
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Parameter Group Number: 65108 ( 00FE54 16 )

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Low Limit Threshhold for Maximum RPM from Engine 1768
2 1 byte High Limit Threshhold for Minimum Continuous Engine RPM 1769
3 1 byte Low Limit Threshold for Maximum Torque from Engine 1770
4 1 byte High Limit Threshhold for Minimum Continuous Torque from Engine 1771
5 1 byte Maximum Continuous Engine RPM 1772
6 1 byte Minimum Continuous Engine RPM 1773
7 1 byte Maximum Continuous Engine Torque 1774
8 1 byte Minimum Continuous Engine Torque 1775

pgn65109 - Gaseous Fuel Properties- GFD -

Transmission Repetition Rate: On request

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 85

Default Priority: 6

Parameter Group Number: 65109 ( 00FES5 4¢)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Specific Heat Ratio 1767
pgn65110 - TANK Information 1- Tl1 -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 86

Default Priority: 6

Parameter Group Number: 65110 ( 00FES6 1¢)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Catalyst Tank Level 1761
Contains information on various tank levels

pgn65111 - Air Suspension Control 5 - ASC5 -

Transmission Repetition Rate: 100 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 87

Default Priority: 3

Parameter Group Number: 65111 ( 00FES57 1¢)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Damper Stiffness Front Axle 1729
2 1 byte Damper Stiffness Rear Axle 1730
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3 1 byte Damper StiffnessLift/ Tag Axle 1731
41 2 bits Electronic Shock Absorber Control Mode - Front Axle 1833
43 2 hits Electronic Shock Absorber Control Mode - Rear Axle 1832
45 2 bits Electronic Shock Absorber Control Mode - Lift/Tag Axle 1831

Used for damper stiffness information

pgn65112 - Air Suspension Control 4 - ASC4 -

Transmission Repetition Rate: 100 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 88

Default Priority: 6

Parameter Group Number: 65112 ( OOFE58 16)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Bellow Pressure Front Axle Left 1725
34 2 bytes Bellow Pressure Front Axle Right 1726
5-6 2 bytes Bellow Pressure Rear Axle Left 1727
7-8 2 bytes Bellow Pressure Rear Axle Right 1728
Used for bellow pressure information

pgn65113 - Air Suspension Control 3 - ASC3 -

Transmission Repetition Rate: 100 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 89

Default Priority: 6

Parameter Group Number: 65113 ( 00FES9 1¢)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Relative Level Front Axle Left 1721
34 2 bytes Relative Level Front Axle Right 1722
5-6 2 bytes Relative Level Rear Axle Left 1724
7-8 2 bytes Relative Level Rear Axle Right 1723
Used for height information

pgn65114 - Air Suspension Control 1 - ASC1 -

Transmission Repetition Rate: 100 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 20

Default Priority: 3

Parameter Group Number: 65114 ( OOFE5A 16)

Bit Start Position /Bytes Length SPN Description SPN
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11 4 bits Nominal Level Front Axle 1734
15 4 bits Nominal Level Rear Axle 1733
21 2 hits Below Nominal Level Front Axle 1738
23 2 bits Below Nominal Level Rear Axle 1754
25 2 bits Above Nominal Level Front Axle 1737
2.7 2 bits Above Nominal Level Rear Axle 1736
31 2 bits Lowering Control Mode Front Axle 1740
33 2 hits Lowering Control Mode Rear Axle 1755
35 2 hits Lifting Control Mode Front Axle 1739
3.7 2 bits Lifting Control Mode Rear Axle 1756
41 4 hits Kneeling Information 1742
45 4 bits Level Control Mode 1741
51 2 bits Security Device 1746
53 2 bits Vehicle Motion Inhibit 1745
55 2 hits Door Release 1744
57 2 bits Lift Axle 1 Position 1743
6.1 2 bits Front Axlein Bumper Range 1824
6.3 2 bits Rear Axlein Bumper Range 1823
6.7 2 bits Lift Axle 2 Position 1822
7.1 2 bits Suspension Remote Control 1 1826
7.3 2 hits Suspension Remote control 2 1825
8.1 4 bits Suspension Control Refusal Information 1827

Used for suspension control control information

pgn65115 - Forward Lane Image - FLI2 -

Transmission Repetition Rate: 100 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 91

Default Priority: 6

Parameter Group Number: 65115 ( 00FESB 1¢)

Bit Start Position /Bytes Length SPN Description SPN
13 2 bits Lane Tracking Status Right Side 1711
15 2 bits Lane Tracking Status Left Side 1710
17 2 bits Lane Departure Indication Enable Status 1702

pgn65126 - Battery Main Switch Information - BM -

Transmission Repetition Rate: 1s
Data Length: 8 bytes
Data Page: 0

PDU Format: 254
PDU Specific: 102
Default Priority: 6

Parameter Group Number: 65126 ( OOFE66 16)



Bit Start Position /Bytes Length
11 2 bits
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SPN Description
Battery Main Switch Hold State

pgn65127 - Climate Control Configuration - CCC -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes

On request

8 bytes

0

254

103

6

65127 ( 00FE67 1)
SPN Description

Auxiliary Heater Maximum Output Power

pgn65128 - Vehicle Fluids - VF -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
21 2 bits
23 2 bits
3 1 byte

1s

8 bytes

0

254

104

6

65128 ( OOFE6E8 14 )

SPN Description
Hydraulic Temperature
Hydraulic Oil Filter Restriction Switch
Winch Oil Pressure Switch
Hydraulic Oil Level

This parameter group transfers vehicle fluid information.

pgn65129 - Engine Temperature 3- ET3 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes
34 2 bytes

1s

8 bytes

0

254

105

6

65129 ( OOFE69 ¢4 )
SPN Description

Intake Manifold 1 Air Temperature (High Resolution)
Engine Coolant Temperature (High Resolution)

SPN
1681

SPN
1690

SPN

1638
1713
1857
2602

SPN
1636
1637

This parameter group is used to transit high resolution engine temperatures for control purposes.

pgn65130 - Engine Fuel/lube systems - EF S -

Transmission Repetition Rate:

05s
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Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 106

Default Priority: 6

Parameter Group Number: 65130 ( OOFE6A 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Engine Oil Level Remote Reservoir 1380
2 1 byte Fuel Supply Pump Inlet Pressure 1381
3 1 byte Fuel Filter (suction side) Differential Pressure 1382

pgn65131 - Driver's I dentification - DI -

Transmission Repetition Rate: On request

Data Length: Variable bytes

Data Page: 0

PDU Format: 254

PDU Specific: 107

Default Priority: 6

Parameter Group Number: 65131 ( 00FESGB 1¢)

Bit Start Position /Bytes Length SPN Description SPN

1-2 Variable ("*" Driver 1 identification 1625
delimited)

34 Variable ("*" Driver 2 identification 1626
delimited)

Field: aDriver 1 Identification Delimiter (ASCII *") b Driver 2 Identification Delimiter (ASCII *") NOTE - If only driver card 1 is
present, only the parameter driver 1 identification and two delimiters shall be transmitted. If only driver card 2 is present, adelimiter
followed by parameter driver 2 identification and the second delimiter shall be transmitted. If no driver cards are present, only the two
delimiters shall be sent.”

pgn65132 - Tachograph - TCOL1 -

Transmission Repetition Rate: 50 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 108

Default Priority: 3

Parameter Group Number: 65132 ( OOFE6C 16)

Bit Start Position /Bytes Length SPN Description SPN
11 3 bits Driver 1 working state 1612
14 3 bits Driver 2 working state 1613
17 2 bits Drive recognize 1611
21 4 bits Driver 1 Time Related States 1617
25 2 bits Driver card, driver 1 1615
2.7 2 bits Overspeed 1614

31 4 bits Driver 2 Time Related States 1618
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35 2 bits Driver card, driver 2 1616
41 2 bits System event 1622
4.3 2 hits Handling information 1621
45 2 bits Tachograph performance 1620
4.7 2 bits Direction indicator 1619
5-6 2 bytes Tachograph output shaft speed 1623
7-8 2 bytes Tachograph vehicle speed 1624

pgn65133 - Heater Information - HTR -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 109

Default Priority: 6

Parameter Group Number: 65133 ( 0OFE6GD 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Auxiliary Heater Output Coolant Temperature 1687
2 1 byte Auxiliary Heater Input Air Temperature 1688
3 1 byte Auxiliary Heater Output Power Percent 1689
4.1 4 hits Auxiliary Heater Mode 1677
51 2 bits Auxilary Heater Water Pump Status 1676
53 2 bits Cab Ventilation 1678
55 2 hits Engine Heating Zone 1679
5.7 2 bits Cab Heating Zone 1680

pgn65134 - High Resolution Wheel Speed - HRW -

Transmission Repetition Rate: 20ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 110

Default Priority: 2

Parameter Group Number: 65134 ( 00FESE 4¢)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Front Axle, Left Wheel Speed 1592
34 2 bytes Front axle, right wheel speed 1593
5-6 2 bytes Rear axle, left wheel speed 1594
7-8 2 bytes Rear axle, right wheel speed 1595

pgn65135 - Adaptive Cruise Control - ACC1 -

Transmission Repetition Rate: 100 ms
Data Length: 8 bytes
Data Page: 0

PDU Format: 254
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PDU Specific: 111
Default Priority: 4

Parameter Group Number: 65135 ( OOFE6F 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Speed of forward vehicle 1586
2 1 byte Distance to forward vehicle 1587
3 1 byte Adaptive Cruise Control Set Speed 1588
41 3 bits Adaptive Cruise Control Mode 1590
4.4 3 hits Adaptive cruise control set distance mode 1589
5-6 2 bytes Road curvature 1591
7.1 2 bits ACC Target Detected 1798
7.3 2 bits ACC System Shutoff Warning 1797
75 2 bits ACC Distance Alert Signal 1796

NOTE- The ACC1 message is required whenever the engineis running and ACC is powered on and not faulted. The timeout for ACC1
message will be between 2.5 timesto 5 times the update rate. The ACC1 message isintended primarily for engines and driver display
units. The receiving device should identify the ACC device based on ACC function value of 32 (headway controller) or source address
of 42 (headway controller). In the event that the engine is running, the ACC isinstalled and the ACC1 message is not present, the
engine will disable cruise control and return to non-cruise mode; also, the driver display unit will notify the driver that ACC operation
isno longer available. In addition to the ACC1 timeout, engine cruise control will also be disabled if parameter ""Adaptive Cruise
Control State" in ACC1is 110b (ACC disabled or in error). In some cases, it may be possible for the driver to restart cruise control
(without ACC capability) during ACC/J1939 fault by performing a reset function. See Figure PGN65135_A. It is possible that engines
and driver display units may require calibration settings in order to know if the present vehicle configuration includes an ACC system
or not. A calibration setting may also be needed for defining the driver reset function.
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Engine cruise

Engine cruise

FIGURE PGN65135_A -- ADAPTIVE CRUISE CONTROL TIMING DIAGRAM

pgn65136 - Combination Vehicle Weight - CVW -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2
34

2 bytes
2 bytes

On request

Variable bytes

0

254

112

6

65136 ( 00FE70 ;)

SPN Description

Powered Vehicle Weight

Gross Combination Vehicle Weight

pgn65137 - Laser Tracer Position - LTP -

SPN
1585
1760
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Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5 1 byte
6 8 bits
7 8 bits
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50 ms

8 bytes

0

254

113

3

65137 (O0FET71 44 )

SPN Description

Laser Tracer Target Deviation
Laser Tracer Vertical Distance
Laser Tracer Horizontal Deviation
LED Display Data#2

Laser Tracer Information

pgn65138 - Laser Leveling System Blade Control - LBC -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes
3 8 hits

50 ms

8 bytes

0

254

114

3

65138 ( 00FE72 1)

SPN Description

Blade Duration and Direction
Blade Control Mode

pgn65139 - Laser Receiver Mast Position - LMP -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes

50 ms

8 bytes

0

254

115

3

65139 (00FET73 ¢ )
SPN Description
Mast Position

pgn65140 - Modify Leveling System Control Set Point - LSP -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

50 ms

8 bytes

0

254

116

3

65140 ( 00FE74 1)

SPN

1579
1580
1581
1582
1583

SPN
1577
1578

SPN
1576



Vehicle Application Layer - J1939-71 (through December 2001) - p. 333

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Modify Set Point 1575
3-6 4 bytes Blade Height Set Point - High Resolution 1759

pgn65141 - Laser Leveling System Vertical Deviation - LVD -

Transmission Repetition Rate: 50 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 117

Default Priority: 3

Parameter Group Number: 65141 ( OOFE75 16)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Laser Strike Vertical Deviation 1574
3 1 byte Laser Receiver Type 2576
4-5 2 bytes Laser Strike Data L atency 2793
6-7 2 bytes Absolute Laser Strike Position 2794

pgn65142 - Laser Leveling System Vertical Position Display Data - LVDD -

Transmission Repetition Rate: 100 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 118

Default Priority: 4

Parameter Group Number: 65142 ( OOFE76 16)

Bit Start Position /Bytes Length SPN Description SPN
1 8 bits LED Display Data#1 1573
21 4 bits LED Display Mode Control 1805
25 4 hits LED Display Deadband Control 1806
31 4 bits LED Pattern Control 2578
35 4 hits Display Deadbands 2577

pgn65143 - Auxiliary Pressures - AP -

Transmission Repetition Rate: On request

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 119

Default Priority: 7

Parameter Group Number: 65143 ( OOFE77 16)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Auxiliary Vacuum Pressure Reading 136
34 2 bytes Auxiliary Gage Pressure Reading 1 137

5-6 2 bytes Auxiliary Absolute Pressure Reading 138
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pgn65144 - Tire Pressure Control Unit Mode and Status - TP1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
21 4 bits
31 4 bits
35 4 bits
41 2 bits
43 2 bits
45 2 bits
51 2 bits
53 2 bits
55 2 hits
57 2 bits

On request

8 bytes

0

254

120

7

65144 ( 00FET78 1)

SPN Description

Tire Pressure Check Interval

Steer Channel Mode

Trailer/tag Channel Mode

Drive Channel Mode

PCU Drive Solenoid Status

PCU Steer Solenoid Status

Tire Pressure Supply Switch Status
PCU Deflate Solenoid Status

PCU Control Solenoid Status

PCU Supply Solenoid Status

PCU Trailer, Tag or Push Solenoid Status

pgn65145 - Tire Pressure Control Unit Target Pressures- TP2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes

On request

8 bytes

0

254

121

7

65145 ( 00FET79 1)

SPN Description

Trailer, Tag Or Push Channel Tire Pressure Target
Drive Channel Tire Pressure Target
Steer Channel Tire Pressure Target

pgn65146 - Tire Pressure Control Unit Current Pressures- TP3 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes

On request

8 bytes

0

254

122

7

65146 ( 0OFE7A 415)

SPN Description

Trailer, Tag Or Push Channel Tire Pressure

SPN
39
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475

SPN
141
142
143

SPN
144
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34 2 bytes Drive Channel Tire Pressure 145
5-6 2 bytes Steel Channel Tire Pressure 146

pgn65147 - Combustion Time1- CT1 -

Transmission Repetition Rate: On request

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 123

Default Priority: 7

Parameter Group Number: 65147 (00FET7B 1¢)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Cylinder 1 Combustion Time 1444
34 2 bytes Cylinder 2 Combustion Time 1445
5-6 2 bytes Cylinder 3 Combustion Time 1446
7-8 2 bytes Cylinder 4 Combustion Time 1447

pgn65148 - Combustion Time2 - CT2 -

Transmission Repetition Rate: On request

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 124

Default Priority: 7

Parameter Group Number: 65148 ( OOFE7C 16)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Cylinder 5 Combustion Time 1448
34 2 bytes Cylinder 6 Combustion Time 1449
5-6 2 bytes Cylinder 7 Combustion Time 1450
7-8 2 bytes Cylinder 8 Combustion Time 1451

pgn65149 - Combustion Time 3 - CT3 -

Transmission Repetition Rate: On request

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 125

Default Priority: 7

Parameter Group Number: 65149 ( 00FE7D 4¢)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Cylinder 9 Combustion Time 1452
34 2 bytes Cylinder 10 Combustion Time 1453
5-6 2 bytes Cylinder 11 Combustion Time 1454

7-8 2 bytes Cylinder 12 Combustion Time 1455
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pgn65150 - Combustion Time 4 - CT4 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

On request

8 bytes

0

254

126

7

65150 ( OOFE7E 16 )

SPN Description

Cylinder 13 Combustion Time
Cylinder 14 Combustion Time
Cylinder 15 Combustion Time
Cylinder 16 Combustion Time

pgn65151 - Combustion Time 5 - CT5 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

On request

8 bytes

0

254

127

7

65151 ( 00FE7F 1)

SPN Description

Cylinder 17 Combustion Time
Cylinder 18 Combustion Time
Cylinder 19 Combustion Time
Cylinder 20 Combustion Time

pgn65152 - Combustion Time 6 - CT6 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes
34 2 bytes

On request

8 bytes

0

254

128

7

65152 ( 00FESO 1)

SPN Description

Desired Combustion Time

Average Engine Combustion Time

pgn65153 - Fuel Information 2 (Gaseous) - GF12 -

Transmission Repetition Rate:
Data Length:
Data Page:

On request
8 bytes
0

SPN

1456
1457
1458
1459

SPN

1460
1461
1462
1463

SPN
1464
1465



PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5 1 byte
6 1 byte
7 1 byte
8 1 byte

Vehicle Application Layer - J1939-71 (through December 2001) - p. 337

254

129

7

65153 ( 00FESL 1)

SPN Description

Fuel Flow Rate 1

Fuel Flow Rate 2

Fuel Valve 1 Position

Fuel Valve 2 Position
Requested Fuel Valve 1 Position
Requested Fuel Valve 2 Position

pgn65154 - Ignition Timing 1 - 1T1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

On request

8 bytes

0

254

130

7

65154 ( O0FES2 ¢4 )

SPN Description

Cylinder 1 Ignition Timing
Cylinder 2 Ignition Timing
Cylinder 3 Ignition Timing
Cylinder 4 Ignition Timing

pgn65155 - Ignition Timing2-1T2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

On request

8 bytes

0

254

131

7

65155 ( 00FES3 14 )

SPN Description

Cylinder 5 Ignition Timing
Cylinder 6 Ignition Timing
Cylinder 7 Ignition Timing
Cylinder 8 Ignition Timing

pgn65156 - Ignition Timing 3-1T3 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

On request
8 bytes

0

254

SPN

1440
1441
1442
1443
1765
1766

SPN

1413
1414
1415
1416

SPN

1417
1418
1419
1420



PDU Specific:

Default Priority:
Parameter Group Number:
Bit Start Position /Bytes
1-2

34

5-6

7-8

Length
2 bytes
2 bytes
2 bytes
2 bytes
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132

7

65156 ( 00FE84 1 ¢ )

SPN Description

Cylinder 9 Ignition Timing
Cylinder 10 Ignition Timing
Cylinder 11 Ignition Timing
Cylinder 12 Ignition Timing

pgn65157 - Ignition Timing 4 - 1T4 -

Transmission Repetition Rate:

Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:
Parameter Group Number:
Bit Start Position /Bytes
1-2

34

5-6

7-8

Length
2 bytes
2 bytes
2 bytes
2 bytes

On request

8 bytes

0

254

133

7

65157 ( O0FES5 14 )

SPN Description

Cylinder 13 Ignition Timing
Cylinder 14 Ignition Timing
Cylinder 15 Ignition Timing
Cylinder 16 Ignition Timing

pgn65158 - Ignition Timing5-1T5 -

Transmission Repetition Rate:

Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:
Parameter Group Number:
Bit Start Position /Bytes
1-2

3-4

5-6

7-8

Length
2 bytes
2 bytes
2 bytes
2 bytes

On request

8 bytes

0

254

134

7

65158 ( OOFE86 16 )

SPN Description

Cylinder 17 Ignition Timing
Cylinder 18 Ignition Timing
Cylinder 19 Ignition Timing
Cylinder 20 Ignition Timing

pgn65159 - Ignition Timing 6 - 1T6 -

Transmission Repetition Rate:

Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:
Parameter Group Number:

On request

8 bytes

0

254

135

7

65159 ( 00FES7 1)

SPN

1421
1422
1423
1424

SPN

1425
1426
1427
1428

SPN

1429
1430
1431
1432



Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes
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SPN Description

Desired Ignition Timing #1
Desired Ignition Timing #2
Desired Ignition Timing #3
Actual Ignition Timing

pgn65160 - I gnition Transformer Secondary Output 1 - 1SOL -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte

0 N o g b~ WN P

On request

8 bytes

0

254

136

7

65160 ( OOFESS 14 )

SPN Description

Cylinder 1 Ignition Transformer Secondary Output
Cylinder 2 Ignition Transformer Secondary Output
Cylinder 3 Ignition Transformer Secondary Output
Cylinder 4 Ignition Transformer Secondary Output
Cylinder 5 Ignition Transformer Secondary Output
Cylinder 6 Ignition Transformer Secondary Output
Cylinder 7 Ignition Transformer Secondary Output
Cylinder 8 Ignition Transformer Secondary Output

pgn65161 - Ignition Transformer Secondary Output 2 - 1SO2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte

o N o o B~ W N P

On request

8 bytes

0

254

137

7

65161 ( 00FES9 1)

SPN Description

Cylinder 9 Ignition Transformer Secondary Output
Cylinder 10 Ignition Transformer Secondary Output
Cylinder 11 Ignition Transformer Secondary Output
Cylinder 12 Ignition Transformer Secondary Output
Cylinder 13 Ignition Transformer Secondary Output
Cylinder 14 Ignition Transformer Secondary Output
Cylinder 15 Ignition Transformer Secondary Output
Cylinder 16 Ignition Transformer Secondary Output

pgn65162 - I gnition Transformer Secondary Output 3 - 1 SO3 -

Transmission Repetition Rate:
Data Length:

On request
8 bytes

SPN

1433
1434
1435
1436

SPN

1393
1394
1395
1396
1397
1398
1399
1400

SPN

1401
1402
1403
1404
1405
1406
1407
1408
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Data Page: 0

PDU Format: 254

PDU Specific: 138

Default Priority: 7

Parameter Group Number: 65162 ( OOFESA 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Cylinder 17 Ignition Transformer Secondary Output 1409
2 1 byte Cylinder 18 Ignition Transformer Secondary Output 1410
3 1 byte Cylinder 19 Ignition Transformer Secondary Output 1411
4 1 byte Cylinder 20 Ignition Transformer Secondary Output 1412

pgn65163 - Gaseous Fuel Pressure - GFP -

Transmission Repetition Rate: On request

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 139

Default Priority: 7

Parameter Group Number: 65163 ( 00FESB 1¢)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Absolute Fuel Valve Inlet Pressure 1390
34 2 bytes Outlet to Inlet Fuel Valve Differential Pressure 1391
5-6 2 bytes Air to Fuel Differential Pressure 1392

pgn65164 - Auxiliary Analog I nformation - AAI -

Transmission Repetition Rate: On request

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 140

Default Priority: 7

Parameter Group Number: 65164 ( OOFESC 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Auxiliary Temperature 1 441
2 1 byte Auxiliary Temperature 2 442
3 1 byte Auxiliary Pressure #1 1387
4 1 byte Auxiliary Pressure #2 1388

pgn65165 - Vehicle Electrical Power 2 - VP2 -

Transmission Repetition Rate: On request
Data Length: 8 bytes
Data Page: 0

PDU Format: 254

PDU Specific: 141

Default Priority: 7



Parameter Group Number:
Bit Start Position /Bytes Length
1-2 2 bytes

pgn65166 - Service 2 - S2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte
2-3 2 bytes

NOTE - There are two acceptable formats for the Service PGN. Format 1 has only 8 bytes of data and reports the component most in
need of service for each of the three categories. Format 2, however, uses the transport layer as necessary in order to repeat these 8 bytes
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65165 ( 00FE8D 1)
SPN Description
Battery 2 Potential (\Voltage)

On request
8 bytes

254

142

7

65166 ( OOFESE ;¢ )

SPN Description

Service Component Identification
Time Since Last Service

SPN

SPN
1379
1350

of service component information until all supported service components in each category have been transmitted.

pgn65167 - Supply Pressure 2 - SP2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes

1s

8 bytes

0

254

143

6

65167 ( OOFESF 16 )

SPN Description

Externally Supplied Air Pressure

pgn65168 - Engine Torque History - ETH -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

01 1 byte
02-03 2 bytes
04-05 2 bytes
06-07 2 bytes
08 1 byte

09 1 byte

On request

Variable bytes

0

254

144

6

65168 ( 00FE90 1)

SPN Description

Number of Torque History Records
Engine Power

Peak Engine Torque 1

Peak Engine Torque 2
Calibration Record Start Month
Calibration Record Start Day

SPN
1320

SPN

1246
1247
1248
1249
1250
1251
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10 1 byte Calibration Record Start Y ear 1252
11-14 4 bytes Calibration Record Duration Time 1253
15.1 2 hits Torque Limiting Feature Status 1254
15.3 3 bits Torque Limit Feature 1632
16-17 2 bytes Transmission Gear Ratio 1 1255
18-19 2 bytes Engine Torque Limit 1, Transmission 1256
20-21 2 bytes Transmission Gear Ratio 2 1257
22-23 2 bytes Engine Torque Limit 2, Transmission 1258
24-25 2 bytes Transmission Gear Ratio 3 1259
26-27 2 bytes Engine Torque Limit 3, Transmission 1260
28-29 2 bytes Engine Torque Limit 4, Transmission 1261
30-31 2 bytes Engine Torque Limit 5, Switch 1262
32-33 2 bytes Engine Torque Limit 6, Axle Input 1263

NOTE - The torque history PGN isvariable in length and may contain up to 125 torque history records. Each torque history record
MUST BE 38 bytesin length. Any unused bytes must be OxFF.

Note:
As stated earlier, each torque history record is 38 bytes in length. The last six

bytes of each record are not currently defined and shall be transmitted as “not
available” (0xff). In the first record, these are byte positions 34-39.

pgn65169 - Fuel Leakage - FL -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 145

Default Priority: 7

Parameter Group Number: 65169 ( 00FE9L 4¢)

Bit Start Position /Bytes Length SPN Description SPN
11 2 bits Fuel Leakage 1 1239
13 2 bits Fuel Leakage 2 1240

pgn65170 - Engine Information - EI -

Transmission Repetition Rate: 100 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 146

Default Priority: 7

Parameter Group Number: 65170 ( 00FE92 4¢)

Bit Start Position /Bytes Length SPN Description SPN

1 1 byte Pre-filter Oil Pressure 1208



2-3 2 bytes
4 1 byte

5-6 2 bytes
7-8 2 bytes

pgn65171 - Engine Electrical System/Module Information - EES -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
31 2 bits
33 2 bits

Vehicle Application Layer - J1939-71 (through December 2001) - p. 343

Exhaust Gas Pressure
Fuel Rack Position
Mass Flow (Gaseous)

Instantaneous Estimated Brake Power

100 ms

8 bytes

0

254

147

7

65171 ( 00FES3 1)
SPN Description
Electrical Load
Safety Wire Status
Turning Gear Engaged

pgn65172 - Engine Auxiliary Coolant - EAC -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2 1 byte
3 1 byte

05s

8 bytes

0

254

148

6

65172 ( 00FE94 1)

SPN Description

Engine Auxiliary Coolant Pressure
Engine Auxiliary Coolant Temperature
Sea Water Pump Oultlet Pressure

pgn65173 - Rebuild Information - RBI -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-4 4 bytes

On request

8 bytes

0

254

149

7

65173 ( 00FE95 1)

SPN Description

Engine Operation Time Since Rebuild

pgn65174 - Turbocharger Wastegate - TCW -

Transmission Repetition Rate:

100 ms

1209
1210
1241
1242

SPN

1204
1205
1206

SPN

1203
1212
2435

SPN
1193



Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2 1 byte
3 1 byte
4 1 byte
5 1 byte
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8 bytes

0

254

150

6

65174 ( 00FE96 1)

SPN Description

Turbocharger 1 Wastegate Drive
Turbocharger 2 Wastegate Drive
Turbocharger 3 Wastegate Drive
Turbocharger 4 Wastegate Drive
Turbocharger Wastegate Actuator Control Air Pressure

pgn65175 - Turbocharger Information 5- TCI5 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

1s

8 bytes

0

254

151

6

65175 ( 00FE97 1)

SPN Description

Turbocharger 1 Turbine Outlet Temperature
Turbocharger 2 Turbine Outlet Temperature
Turbocharger 3 Turbine Outlet Temperature
Turbocharger 4 Turbine Outlet Temperature

pgn65176 - Turbocharger Information 4 - TCI4 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

1s

8 bytes

0

254

152

6

65176 ( OOFE98 1 )

SPN Description

Turbocharger 1 Turbine Inlet Temperature
Turbocharger 2 Turbine Inlet Temperature
Turbocharger 3 Turbine Inlet Temperature
Turbocharger 4 Turbine Inlet Temperature

pgn65177 - Turbocharger Information 3- TCI 3 -

Transmission Repetition Rate:
Data Length:
Data Page:

1s
8 bytes
0

SPN

1188
1189
1190
1191
1192

SPN

1184
1185
1186
1187

SPN

1180
1181
1182
1183
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PDU Format: 254

PDU Specific: 153

Default Priority: 6

Parameter Group Number: 65177 (00FE99 45)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Turbocharger 1 Compressor Inlet Pressure 1176
34 2 bytes Turbocharger 2 Compressor Inlet Pressure 1177
5-6 2 bytes Turbocharger 3 Compressor Inlet Pressure 1178
7-8 2 bytes Turbocharger 4 Compressor Inlet Pressure 1179

pgn65178 - Turbocharger Information 2- TCI 2 -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 154

Default Priority: 6

Parameter Group Number: 65178 ( 00FE9A 4¢)

Bit Start Position /Bytes Length SPN Description SPN
1 2 bytes Turbocharger 1 Compressor Inlet Temperature 1172
2 2 bytes Turbocharger 2 Compressor Inlet Temperature 1173
3 2 bytes Turbocharger 3 Compressor Inlet Temperature 1174
4 2 bytes Turbocharger 4 Compressor Inlet Temperature 1175

pgn65179 - Turbocharger Information 1 - TCI1 -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 155

Default Priority: 7

Parameter Group Number: 65179 ( OOFE9B 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Turbocharger Lube Oil Pressure 2 1168
2-3 2 bytes Turbocharger 2 Speed 1169
4-5 2 bytes Turbocharger 3 Speed 1170
6-7 2 bytes Turbocharger 4 Speed 1171

pgn65180 - Main Bearing Temperature 3- MBT3 -

Transmission Repetition Rate: 1s
Data Length: 8 bytes
Data Page: 0

PDU Format: 254
PDU Specific: 156

Default Priority: 6



Parameter Group Number:
Bit Start Position /Bytes Length

1-2 2 bytes
3-4 2 bytes
5-6 2 bytes
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65180 ( 00FEIC 4¢)

SPN Description

Main Bearing 9 Temperature
Main Bearing 10 Temperature
Main Bearing 11 Temperature

pgn65181 - Main Bearing Temperature 2 - MBT2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

1s

8 bytes

0

254

157

6

65181 ( 00FE9D 1¢)

SPN Description

Main Bearing 5 Temperature
Main Bearing 6 Temperature
Main Bearing 7 Temperature

Main Bearing 8 Temperature

pgn65182 - Main Bearing Temperature1 - MBT1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

1s

8 bytes

0

254

158

6

65182 ( OOFE9E 44 )

SPN Description

Main Bearing 1 Temperature
Main Bearing 2 Temperature
Main Bearing 3 Temperature

Main Bearing 4 Temperature

pgn65183 - Exhaust Port Temperature 5 - EPT5 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes
34 2 bytes

1s

8 bytes

0

254

159

7

65183 ( 0OFE9F 1)

SPN Description

Exhaust Gas Port 17 Temperature
Exhaust Gas Port 18 Temperature

SPN

1165
1166
1167

SPN

1161
1162
1163
1164

SPN

1157
1158
1159
1160

SPN
1153
1154



5-6 2 bytes
7-8 2 bytes
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Exhaust Gas Port 19 Temperature
Exhaust Gas Port 20 Temperature

pgn65184 - Exhaust Port Temperature 4 - EPT4 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

1s

8 bytes

0

254

160

6

65184 ( 0OFEAO ¢4)

SPN Description

Exhaust Gas Port 13 Temperature
Exhaust Gas Port 14 Temperature
Exhaust Gas Port 15 Temperature
Exhaust Gas Port 16 Temperature

pgn65185 - Exhaust Port Temperature 3 - EPT3 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

1s

8 bytes

0

254

161

7

65185 ( 00FEAL 1¢)

SPN Description

Exhaust Gas Port 9 Temperature
Exhaust Gas Port 10 Temperature
Exhaust Gas Port 11 Temperature
Exhaust Gas Port 12 Temperature

pgn65186 - Exhaust Port Temperature 2 - EPT2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes

7-8 2 bytes

1s

8 bytes

0

254

162

7

65186 ( 00OFEA2 1)

SPN Description

Exhaust Gas Port 5 Temperature
Exhaust Gas Port 6 Temperature
Exhaust Gas Port 7 Temperature
Exhaust Gas Port 8 Temperature

1155
1156

SPN

1149
1150
1151
1152

SPN

1145
1146
1147
1148

SPN

1141
1142
1143
1144
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pgn65187 - Exhaust Port Temperature 1 - EPT1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

1s

8 bytes

0

254

163

7

65187 (00FEA3 1)

SPN Description

Exhaust Gas Port 1 Temperature
Exhaust Gas Port 2 Temperature
Exhaust Gas Port 3 Temperature
Exhaust Gas Port 4 Temperature

pgn65188 - Engine Temperature2 - ET2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes

1s

8 bytes

0

254

164

6

65188 ( 00OFEA4 1)
SPN Description

Engine Oil Temperature 2
Engine ECU Temperature
Exhaust Gas Recirculation Differential Pressure

Exhaust Gas Recirculation Temperature

pgn65189 - I ntake Manifold Information 2 - IMT2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2 1 byte
3 1 byte
4 1 byte
5 1 byte

1s

8 bytes

0

254

165

7

65189 ( 00FEAS5 1)

SPN Description

Intake Manifold 2 Temperature
Intake Manifold 3 Temperature
Intake Manifold 4 Temperature
Intake Manifold 5 Temperature
Intake Manifold 6 Temperature

pgn65190 - I ntake Manifold Information 1 - IMT1 -

SPN

1137
1138
1139
1140

SPN
1135
1136
411
412

SPN

1131
1132
1133
1802
1803



Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes
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05s

8 bytes

0

254

166

6

65190 ( OOFEAG 1)

SPN Description
Turbocharger 1 Boost Pressure
Turbocharger 2 Boost Pressure
Turbocharger 3 Boost Pressure

Turbocharger 4 Boost Pressure

pgn65191 - Alternator Temperature - AT -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2 1 byte
3 1 byte
4 1byte
5 1 byte

1s

8 bytes

0

254

167

7

65191 ( 00FEA7 1¢)

SPN Description

Alternator Bearing 1 Temperature
Alternator Bearing 2 Temperature
Alternator Winding 1 Temperature
Alternator Winding 2 Temperature
Alternator Winding 3 Temperature

pgn65192 - Articulation Control - AC -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte

On request

8 bytes

0

254

168

7

65192 ( OOFEA8 1)
SPN Description
Articulation Angle

pgn65193 - Exhaust Oxygen 1 - EOL1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

On request
8 bytes

0

254

169

SPN

1127
1128
1129
1130

SPN

1122
1123
1124
1125
1126

SPN
1120



Default Priority:
Parameter Group Number:
Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7 1 byte
8.7 2 bits
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7
65193 (O0FEA9 14)

SPN Description

Desired Rated Exhaust Oxygen

Desired Exhaust Oxygen

Actua Exhaust Oxygen

Exhaust Gas Oxygen Sensor Fueling Correction
Exhaust Gas Oxygen Sensor Closed Loop Operation

pgn65194 - Alternate Fuel 2 - AF2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2-3 2 bytes
4 1 byte
5 1 byte

On request

8 bytes

0

254

170

7

65194 (O0FEAA 16)
SPN Description

Gaseous Fuel Correction Factor

Desired Absolute Intake Manifold Pressure (Turbo Boost Limit)

Wastegate Valve Position
Gas Mass Flow Sensor Fueling Correction

pgn65195 - Electronic Transmission Controller 6 - ETCG6 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2 1 byte
3 1 byte

pgn65196 - Wheel Brake Lining Remaining Information - EBC4 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

On request

8 bytes

0

254

171

7

65195 ( 00FEAB 1¢)
SPN Description
Recommended Gear
Highest Possible Gear
Lowest Possible Gear

On request

8 bytes

0

254

172

7

65196 ( 0OFEAC 4¢)
SPN Description

SPN

1117
1118
1119
1695
1696

SPN

1116
1692
1693
1694

SPN

1113
1115
1114

SPN
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1 1 byte Brake Lining Remaining, Front Axle, Left Wheel 1099
2 1 byte Brake Lining Remaining, Front Axle, Right Wheel 1100
3 1 byte Brake Lining Remaining, Rear Axle #1, Left Wheel 1101
4 1 byte Brake Lining Remaining, Rear Axle #1, Right Wheel 1102
5 1 byte Brake Lining Remaining, Rear Axle #2, Left Wheel 1103
6 1 byte Brake Lining Remaining, Rear Axle #2, Right Wheel 1104
7 1 byte Brake Lining Remaining, Rear Axle #3, Left Wheel 1105
8 1 byte Brake Lining Remaining, Rear Axle #3, Right Wheel 1106

pgn65197 - Wheel Application Pressure High Range I nformation - EBC3 -

Transmission Repetition Rate: 100 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 173

Default Priority: 6

Parameter Group Number: 65197 (00FEAD 44)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Brake Application Pressure High Range, Front Axle, Left Wheel 1091
2 1 byte Brake Application Pressure High Range, Front Axle, Right Wheel 1092
3 1 byte Brake Application Pressure High Range, Rear Axle #1, Left Wheel 1093
4 1 byte Brake Application Pressure High Range, Rear Axle #1, Right Wheel 1094
5 1 byte Brake Application Pressure High Range, Rear Axle #2, Left Wheel 1095
6 1 byte Brake Application Pressure High Range, Rear Axle #2, Right Wheel 1096
7 1 byte Brake Application Pressure High Range, Rear Axle #3, Left Wheel 1097
8 1byte Brake Application Pressure High Range, Rear Axle #3, Right Wheel 1098
pgn65198 - Air Supply Pressure - AIR1 -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 174

Default Priority: 6

Parameter Group Number: 65198 ( 00FEAE 4¢)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Pneumatic Supply Pressure 46

2 1 byte Parking and/or Trailer Air Pressure 1086
3 1 byte Service Brake Air Pressure Circuit #1 1087
4 1 byte Service Brake Air Pressure Circuit #2 1088
5 1 byte Auxiliary Equipment Supply Pressure 1089
6 1 byte Air Suspension Supply Pressure 1090

pgn65199 - Fuel Consumption (Gaseous) - GFC -

Transmission Repetition Rate:

On request



Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-4 4 bytes
5-8 4 bytes
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8 bytes

0

254

175

7

65199 ( 00FEAF ;)

SPN Description

Trip Fuel (Gaseous)

Total Fuel Used (Gaseous)

pgn65200 - Trip Time Information 2- TTI2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

01-04 4 bytes
05-08 4 bytes
09-12 4 bytes
13-16 4 bytes
17-20 4 bytes

On request

20 bytes

0

254

176

7

65200 ( 00FEBO 4¢)

SPN Description

Trip Cruise Time

Trip PTO Time

Trip Engine Running Time
Trip ldle Time

Trip Air Compressor On Time

pgn65201 - ECU History - EH -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-4 4 bytes
5-8 4 bytes

pgn65202 - Fuel Information 1 (Gaseous) - GF11 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

On request

8 bytes

0

254

177

7

65201 ( 0OFEB1 4¢)
SPN Description
Total ECU Distance
Total ECU Run Time

On request

8 bytes

0

254

178

7

65202 ( 00FEB2 4¢)

SPN
1039
1040

SPN

1034
1035
1036
1037
1038

SPN
1032
1033



Bit Start Position /Bytes Length

1-4 4 bytes
5-6 2 bytes
7-8 2 bytes
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SPN Description

Total Engine PTO Fuel Used (Gaseous)
Trip Average Fuel Rate (Gaseous)

Fuel Specific Gravity

pgn65203 - Fuel Information (Liquid) - LFI -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-4 4 bytes
5-6 2 bytes

On request

8 bytes

0

254

179

7

65203 ( 00FEB3 1¢)

SPN Description

Total Engine PTO Fuel Used
Trip Average Fuel Rate

pgn65204 - Trip Time Information 1- TTI1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

01-04 4 bytes
05-08 4 bytes
09-12 4 bytes
13-16 4 bytes

On request

16 bytes

0

254

180

7

65204 ( 00FEB4 1)
SPN Description

Trip Timein VSL
Trip Timein Top Gear
Trip Time in Gear Down

Trip Time in Derate by Engine

pgn65205 - Trip Shutdown Information - TSI -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes

7-8 2 bytes

On request

8 bytes

0

254

181

7

65205 ( 00FEBS5 1)

SPN Description

Trip Number of Hot Shutdowns
Trip Number of Idle Shutdowns
Trip Number of Idle Shutdown Overrides
Trip Sudden Decelerations

SPN

1030
1031
1389

SPN
1028
1029

SPN

1024
1025
1026
1027

SPN

1020
1021
1022
1023
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pgn65206 - Trip Vehicle Speed/Cruise Distance Information - TVI -

Transmission Repetition Rate: On request

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 182

Default Priority: 7

Parameter Group Number: 65206 ( 00FEB6 1¢ )

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Trip Maximum V ehicle Speed 1018
3-6 4 bytes Trip Cruise Distance 1019

pgn65207 - Engine Speed/Load Factor Information - LF -

Transmission Repetition Rate: On request

Data Length: 10 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 183

Default Priority: 7

Parameter Group Number: 65207 ( OOFEB7 16)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Trip Maximum Engine Speed 1013
34 2 bytes Trip Average Engine Speed 1014
5 1 byte Trip Drive Average Load Factor 1015
6 1 byte Tota Drive Average Load Factor 1016
7-10 4 bytes Total Engine Cruise Time 1017

pgn65208 - Trip Fuel Information (Gaseous) - GTFI -

Transmission Repetition Rate: On request

Data Length: 22 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 184

Default Priority: 7

Parameter Group Number: 65208 ( OOFEB8 16)

Bit Start Position /Bytes Length SPN Description SPN
01-04 4 bytes Trip Drive Fuel Used (Gaseous) 1007
05-08 4 bytes Trip PTO Moving Fuel Used (Gaseous) 1008
09-12 4 bytes Trip PTO Non-moving Fuel Used (Gaseous) 1009
13-16 4 bytes Trip Vehicle ldle Fuel Used (Gaseous) 1010
17-20 4 bytes Trip Cruise Fuel Used (Gaseous) 1011
21-22 2 bytes Trip Drive Fuel Economy (Gaseous) 1012

pgn65209 - Trip Fuel Information (Liquid) - LTFI -
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Transmission Repetition Rate: On request

Data Length: 22 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 185

Default Priority: 7

Parameter Group Number: 65209 ( 00FEBO 14 )

Bit Start Position /Bytes Length SPN Description SPN
01-04 4 bytes Trip Drive Fuel Used 1001
05-08 4 bytes Trip PTO Moving Fuel Used 1002
09-12 4 bytes Trip PTO Non-moving Fuel Used 1003
13-16 4 bytes Trip Vehicle Idle Fuel Used 1004
17-20 4 bytes Trip Cruise Fuel Used 1005
21-22 2 bytes Trip Drive Fuel Economy 1006

pgn65210 - Trip Distance Information - TDI -

Transmission Repetition Rate: On request

Data Length: 12 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 186

Default Priority: 7

Parameter Group Number: 65210 ( 00FEBA 41¢)

Bit Start Position /Bytes Length SPN Description SPN
1-4 4 bytes Trip Distance on VSL 998
5-8 4 bytes Trip Gear Down Distance 999
9-12 4 bytes Trip Distance in Top Gear 1000

pgn65211 - Trip Fan Information - TFI -

Transmission Repetition Rate: On request

Data Length: 16 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 187

Default Priority: 7

Parameter Group Number: 65211 ( OOFEBB 16)

Bit Start Position /Bytes Length SPN Description SPN
01-04 4 bytes Trip Fan On Time 994
05-08 4 bytes Trip Fan On Time Due to the Engine System 995
09-12 4 bytes Trip Fan On Time Due to aManual Switch 996
13-16 4 bytes Trip Fan On Time Due to the A/C System 997

pgn65212 - Compression/Service Brake I nformation - CBI -
Transmission Repetition Rate: On request
Data Length: 16 bytes



Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

01-04 4 bytes
05-08 4 bytes
09-12 4 bytes
13-16 4 bytes
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0

254

188

7

65212 ( 00FEBC 1)

SPN Description

Total Compression Brake Distance
Trip Compression Brake Distance
Trip Service Brake Distance

Trip Service Brake Applications

pgn65213 - Fan Drive - FD -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
21 4 bits
34 2 bytes

This parameter group transfers status and measured information on the engine coolant fan.

pgn65214 - Electronic Engine Controller 4 - EEC4 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes
34 2 bytes

1s

8 bytes

0

254

189

6

65213 (00FEBD 4¢)
SPN Description
Estimated Percent Fan Speed
Fan Drive State

Fan Speed

On request

8 bytes

0

254

190

7

65214 ( 00FEBE 15)
SPN Description
Rated Engine Power
Rated Engine Speed

pgn65215 - Wheel Speed Information - EBC2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

100 ms

8 bytes

0

254

191

6

65215 ( 0OFEBF 1¢)

SPN
990
991
992
993

SPN
975
977
1639

SPN
166
189



Bit Start Position /Bytes Length
1-2 2 bytes
3 1 byte
1 byte
1 byte
1 byte
1 byte
1 byte

0 N o o b
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SPN Description

Front Axle Speed

Relative Speed; Front Axle, Left Wheel
Relative Speed; Front Axle, Right Wheel
Relative Speed; Rear Axle #1, Left Wheel
Relative Speed; Rear Axle #1, Right Wheel
Relative Speed; Rear Axle #2, Left Wheel
Relative Speed; Rear Axle #2, Right Wheel

pgn65216 - Service I nformation - SERV -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2-3 2 bytes
4 1 byte
5 1 byte
6 1 byte
7-8 2 bytes

On request

8 bytes or variable bytes

0

254

192

6

65216 ( 00FECO 4¢)

SPN Description

Service Component Identification
Service Distance

Service Component | dentification
Service Delay/Calendar Time Based
Service Component | dentification
Service Delay/Operational Time Based

SPN
904
905
906
907
908
909
910

SPN
911
914
912
915
913
916

Transmitted with the service component identification that has the shortest distance or nearest time until the next service inspection.
NOTE - There are two acceptable formats for the Service PGN. Format 1 has only 8 bytes of data and reports the component most in
need of service for each of the three categories. Format 2, however, uses the transport layer as necessary in order to repeat these 8 bytes
of service component information until all supported service components in each category have been transmitted.

pgn65217 - High Resolution Vehicle Distance - VDHR -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 193

Default Priority: 6

Parameter Group Number: 65217 ( OOFEC1 16)

Bit Start Position /Bytes Length SPN Description SPN
1-4 4 bytes High Resolution Total Vehicle Distance 917
5-8 4 bytes High Resolution Trip Distance 918

pgn65218 - Electronic Retarder Controller 2 - ERC2 -
Transmission Repetition Rate: 1 swhen active; or on change of state
Data Length: 8 bytes

Data Page: 0



PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
11 2 bits
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254

194

7

65218 ( 00FEC2 1)
SPN Description

Transmission Output Retarder

pgn65219 - Electronic Transmission Controller 5- ETC5 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

11 2 bits
13 2 bits
21 2 hits
23 2 bits
25 2 bits

On request

8 bytes

0

254

195

7

65219 ( 00FEC3 1)

SPN Description

Transmission High Range Sense Switch
Transmission Low Range Sense Switch
Transmission Reverse Direction Switch
Transmission Neutral Switch

Transmission Forward Direction Switch

pgn65221 - Electronic Transmission Controller 4 - ETC4 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte
2 1 byte

On request

8 bytes

0

254

197

7

65221 ( 00FECS 4¢)

SPN Description

Transmission Synchronizer Clutch Value

Transmission Synchronizer Brake Vaue

pgn65223 - Electronic Transmission Controller 3- ETC3 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte
2 1 byte

On request

8 bytes

0

254

199

7

65223 ( 00FECT 1)
SPN Description

Shift Finger Gear Position
Shift Finger Rail Position

SPN
748

SPN
778
779
767
604
903

SPN
53

SPN
59
60



31 2 bits
33 2 bits
35 2 hits
41 2 bits
43 2 bits
45 2 bits
4.7 2 bits
51 2 bits
53 2 hits
55 2 bits
57 2 bits
6.1 2 bits
6.3 2 hits
6.5 2 bits
6.7 2 hits
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Shift Finger Neutral Indicator
Shift Finger Engagement Indicator
Shift Finger Center Rail Indicator
Shift Finger Rail Actuator 1
Shift Finger Gear Actuator 1
Shift Finger Rail Actuator 2
Shift Finger Gear Actuator 2
Range High Actuator

Range Low Actuator

Splitter Direct Actuator

Splitter Indirect Actuator

Clutch Actuator

Lockup Clutch Actuator

Defuel Actuator

Inertia Brake Actuator

pgn65237 - Alternator Speed - AS -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-2 2 bytes

pgn65241 - Auxiliary I nput/Output Status - AUXIO -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

11 2 bits
13 2 bits
15 2 bits
17 2 bits
21 2 bits
2.3 2 bits
25 2 bits
27 2 bits
31 2 bits

1s

8 bytes

0

254

213

6

65237 ( 00FED5 1)
SPN Description
Alternator Speed

manufacturer defined, not faster than 100 ms

8 bytes

0

254

217

6

65241 (00FED9 1¢)
SPN Description
Auxiliary I/0 #04
Auxiliary 1/0 #03
Auxiliary 1/0 #02
Auxiliary 1/0 #01
Auxiliary |/O #08
Auxiliary 1/0 #07
Auxiliary 1/0 #06
Auxiliary I/0 #05
Auxiliary /O #12

780
781
782
772
773
783
784
768
769
770
771
788
740
786
787

SPN
589

SPN
704
703
702
701
708
707
706
705
712
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3.3 2 bits Auxiliary 1/0 #11 711
35 2 bits Auxiliary I/0O #10 710
3.7 2 hits Auxiliary 1/0 #09 709
41 2 bits Auxiliary 1/0O #16 716
4.3 2 bits Auxiliary I/0 #15 715
45 2 bits Auxiliary I/0 #14 714
4.7 2 bits Auxiliary 1/0 #13 713
5-6 2 bytes Auxiliary I/O Channel #1 1083
7-8 2 bytes Auxiliary 1/0 Channel #2 1084

pgn65242 - Software I dentification - SOFT -

Transmission Repetition Rate: On request
Data Length: Variable bytes
Data Page: 0
PDU Format: 254
PDU Specific: 218
Default Priority: 6
Parameter Group Number: 65242 (00FEDA 44)
Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Number of Software Identification Fields 965
2-N Variable- upto Software Identification 234
200 characters
("*" delimited)

Byte: 1 Number of software identification fields 2-n Software identification(s) Delimiter (ASCII "*') NOTE- The software identification
field isvariable in length and may contain up to 125 software identification designators. An ASCII *' is used as a delimiter to separate
multiple software identifications. Additional software identification fields may be added at the end, each separated by an ASCII *' asa
delimiter. An ASCII ™' isrequired at the end of the last software identification field, even if thereis only one software identification
designator.

pgn65243 - Engine Fluid Level/Pressure 2 - EFL/P2 -

Transmission Repetition Rate: 05s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 219

Default Priority: 6

Parameter Group Number: 65243 (00FEDB 4¢)

Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Injection Control Pressure 164
34 2 bytes Injector Metering Rail 1 Pressure 157
5-6 2 bytes Injector Timing Rail 1 Pressure 156
7-8 2 bytes Injector Metering Rail 2 Pressure 1349

pgn65244 - | dle Operation - 10 -

Transmission Repetition Rate: On request



Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-4 4 bytes
5-8 4 bytes
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Variable bytes

0

254

220

6

65244 ( 00FEDC 1¢)
SPN Description
Total Idle Fuel Used
Total Idle Hours

pgn65245 - Turbocharger - TC -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2-3 2 bytes
47 2 bits

1s

8 bytes

0

254

221

6

65245 ( 0OFEDD 4¢)
SPN Description
Turbocharger Lube Qil Pressure 1
Turbocharger 1 Speed
Turbo QOil Level Switch

pgn65246 - Air Start Pressure - AIR2 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte

pgn65247 - Electronic Engine Controller 3 - EEC3 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte
2-3 2 bytes

On request

8 bytes

0

254

222

6

65246 ( 00FEDE ;)
SPN Description

Air Start Pressure

250 msecs

8 bytes

0

254

223

6

65247 ( 0OFEDF ;)

SPN Description

Nominal Friction - Percent Torque
Engine's Desired Operating Speed

SPN
236
235

SPN
104
103
1665

SPN
82

SPN
514
515
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4 1 byte Engine's Desired Operating Speed Asymmetry Adjustment 519

pgn65248 - Vehicle Distance - VD -

Transmission Repetition Rate: 100 ms

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 224

Default Priority: 6

Parameter Group Number: 65248 ( 0OFEEO 16)

Bit Start Position /Bytes Length SPN Description SPN
1-4 4 bytes Trip Distance 244
5-8 4 bytes Total Vehicle Distance 245

pgn65249 - Retarder Configuration - RC -

Transmission Repetition Rate: On change of torque/speed points of more than 10% since last transmission, or every 5s.
Data Length: 19 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 225

Default Priority: 6

Parameter Group Number: 65249 ( 00FEEL 4¢)

Bit Start Position /Bytes Length SPN Description SPN
011 4 hits Retarder Type 901
01.5 4 bits Retarder Location 902
02 1 byte Retarder Control Method (Retarder Configuration) 557
03-04 2 bytes Retarder Speed At Idle, Point 1 (Retarder Configuration) 546
05 1 byte Percent Torque At Idle, Point 1 (Retarder Configuration) 551
06-07 2 bytes Maximum Retarder Speed, Point 2 (Retarder Configuration) 548
08 1 byte Percent Torque At Maximum Speed, Point 2 (Retarder Configuration) 552
09-10 2 bytes Retarder Speed At Point 3 (Retarder Configuration) 549
11 1 byte Percent Torque At Point 3 (Retarder Configuration) 553
12-13 2 bytes Retarder Speed At Point 4 (Retarder Configuration) 550
14 1 byte Percent Torque At Point 4 (Retarder Configuration) 554
15-16 2 bytes Retarder Speed At Peak Torque, Point 5 (Retarder Configuration) 547
17-18 2 bytes Reference Retarder Torque (Retarder Configuration) 556
19 1 byte Percent Torque At Peak Torque, Point 5 (Retarder Configuration) 555

This map describes the stationary behavior of the retarder.
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FIGURE PGN65249_A -- TYPICAL HYDRAULIC RETARDER TORQUE CURVE
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Engine Speed
FIGURE PGN65249_B -- TYPICAL ENGINE COMPRESSION BRAKE TORQUE CURVE

pgn65250 - Transmission Configuration - TCFG -

Transmission Repetition Rate: On request

Data Length: Variable bytes

Data Page: 0

PDU Format: 254

PDU Specific: 226

Default Priority: 6

Parameter Group Number: 65250 ( OOFEE2 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Number of Reverse Gear Ratios 958
2 1 byte Number of Forward Gear Ratios 957
34 2 bytes Transmission Gear Ratio 581

Total message length depends on total number of forward and reverse gear ratios.
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The first gear ratio transmitted in bytes 3,4 will be the highest reverse gear ratio.
Additional 2-byte gear ratios will follow:

3,4 Highest forward gear ratio
é,b Lowest reverse gear ratio
c,d Lowest forward gear ratio
é,f Highest forward gear ratio

pgn65251 - Engine Configuration - EC -

Transmission Repetition Rate: On change of torque/speed points of more than 10% since last transmission. Alternatively , or every 5s.
Data Length: 34 bytes
Data Page: 0
PDU Format: 254
PDU Specific: 227
Default Priority: 6
Parameter Group Number: 65251 ( 00FEE3 4¢)
Bit Start Position /Bytes Length SPN Description SPN
1-2 2 bytes Engine Speed At Idle, Point 1 (Engine Configuration) 188
3 1 byte Percent Torque At Idle, Point 1 (Engine Configuration) 539
4-5 2 bytes Engine Speed At Point 2 (Engine Configuration) 528
6 1 byte Percent Torque At Point 2 (Engine Configuration) 540
7-8 2 bytes Engine Speed At Point 3 (Engine Configuration) 529
9 1 byte Percent Torque At Point 3 (Engine Configuration) 541
10-11 2 bytes Engine Speed At Point 4 (Engine Configuration) 530
12 1 byte Percent Torque At Point 4 (Engine Configuration) 542
13-14 2 bytes Engine Speed At Point 5 (Engine Configuration) 531
15 1 byte Percent Torque At Point 5 (Engine Configuration) 543
16-17 2 bytes Engine Speed At High Idle, Point 6 (Engine Configuration) 532
18-19 2 bytes Gain (Kp) Of The Endspeed Governor (Engine Configuration) 545
20-21 2 bytes Reference Engine Torque (Engine Configuration) 544
22-23 2 bytes Maximum Momentary Engine Override Speed, Point 7 (Engine Configuration) 533
24 1 byte Maximum Momentary Override Time Limit (Engine Configuration) 534
25 1 byte Requested Speed Control Range Lower Limit (Engine Configuration) 535
26 1 byte Requested Speed Control Range Upper Limit (Engine Configuration) 536
27 1 byte Requested Torque Control Range Lower Limit (Engine Configuration) 537
28 1 byte Requested Torque Control Range Upper Limit (Engine Configuration) 538
29-30 2 bytes Extended Range Requested Speed Control Range Upper Limit (Engine 1712
configuration)
31-32 2 bytes Engine Moment of Inertia 1794
33-34 2 bytes Default Engine Torque Limit 1846

This map describes the stationary behavior of the engine and the speed dependent available indicated torque. This map should reflect
the effect of changes due to barometric pressure, engine temperature, and any other stationary changes (sensor failures, etc.) which

influence the engine torque curve more than 10%. Thismap is only valid for maximum boost pressure. At low boost pressures the
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torque limit may be much lower. The engine configuration message must be sent at any time that the engine configuration map has
changed by more than 10% of speed or torque (due to events other than boost pressure) since that |ast time the message was transmitted.
As an alternative, it may be sent periodically, once every 5 s. It shall also be sent on response to a configuration request message. The
engine characteristic can be described in one of three modes. Mode 1 provides a complete curve of speed and torque points (see Figure
9). Modes 2 and 3 provide a partial curve of speed and torque points and a separate endspeed governor characteristic. In modes 2 and 3,
the receiver of the engine configuration message has to calculate the minimum of the engine torque curve and the endspeed governor
characteristic to get the fina available engine torque. Mode 2 provides a high idle point where torque equals zero (point 6) and the
endspeed governor gain Kp (see Figure 10). Mode 3 provides the kick-in point of the endspeed governor (point 2) and the governor
gain Kp (see Figure 11). The selection of the three modes can be done by setting the parameters as shown in Table 14.

Torque/Speed
Mode Point 2 Governor High Idle
Gain KP Speed
1 Available Not available Available
2 Not Available Available Available
3 Available Available Not available

The following points are shown in Figures PGN65251_A, PGN65251 B, and
PGN65251_C.

Point 1 (required): Torque/speed point at idle

Point 2 (required): Mode 1 & 3: Torque/speed point at which the high speed
governor becomes active
Mode 2: Normal torque/speed point

Point 3,4,5 (required): Torque/speed points between points 1 and 2 to permit linear
interpolation over the entire torque range. It is required that
one of these points indicate the peak torque point for the
current engine torque map.

Point 6 (mode dependent):Mode 1 & 2: High idle speed (torque = 0)
Mode 3: Not available (point is defined by the endspeed
governor where torque = 0)

Point 7 (optional): Maximum momentary engine override speed (torque = 0)

Reference engine torque:Engine torque in Nm. This parameter is the reference
value of 100% for all defined indicated engine torque
parameters. Itis only defined once and doesn't change if a
different engine torque map becomes valid.

TABLE PGNG65251_A -- ENGINE CONFIGURATION CHARACTERISTIC MODES
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Reference @
Torque @

o Q@

"Standard"
engine torque

map /E\\

: @
o
e / ™~

9 / @

"Reduced"
/ engine torque
@ / map
| 9
O
Idle Highidle  \omentary

Speed overspeed

FIGURE PGN65251_A -- ENGINE CONFIGURATION MAP-MODE 1

engine torque

map @

Endspeed
governor

Torque

torque Gain KP
speed
v High idle
Speed

FIGURE PGN65251_B -- ENGINE CONFIGURATION MAP-MODE 2
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engine torque

map @

Torque

governor

Gain KP ="torque

'torque speed

' speed

1/
77 I

Speed
FIGURE PGN65251_C -- ENGINE CONFIGURATION MAP-MODE 3

pgn65252 - Shutdown - SHUTDOWN -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 228

Default Priority: 6

Parameter Group Number: 65252 ( 00FEE4 1¢)

Bit Start Position /Bytes Length SPN Description SPN
11 2 bits Idle Shutdown has Shutdown Engine 593
13 2 bits Idle Shutdown Driver Alert Mode 594
15 2 bits Idle Shutdown Timer Override 592
17 2 bits Idle Shutdown Timer State 590
27 2 hits Idle Shutdown Timer Function 591
31 2 bits A/C High Pressure Fan Switch 985
33 2 bits Refrigerant Low Pressure Switch 875
35 2 bits Refrigerant High Pressure Switch 605
41 2 bits Wait to Start Lamp 1081
5.1 2 hits Engine Protection System has Shutdown Engine 1110
53 2 bits Engine Protection System Approaching Shutdown 1109
55 2 bits Engine Protection System Timer Override 1108
5.7 2 bits Engine Protection System Timer State 1107
6.7 2 bits Engine Protection System Configuration 1111

pgn65253 - Engine Hours, Revolutions - HOURS -



Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-4 4 bytes
5-8 4 bytes
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On request

8 bytes

0

254

229

6

65253 ( 00FEE5 ¢ )
SPN Description
Total Engine Hours

Total Engine Revolutions

pgn65254 - Time/Date - TD -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 byte
1 byte
1 byte
1 byte
1 byte
1byte
1 byte
1 byte

o N o o b~ W N P

On request

8 bytes

0

254

230

6

65254 ( O0FEE6 ;¢ )
SPN Description
Seconds

Minutes

Hours

Month

Day

Year

Local minute offset
Local hour offset

pgn65255 - Vehicle Hours - VH -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-4 4 bytes
5-8 4 bytes

On request

8 bytes

0

254

231

6

65255 ( 00FEE7 1¢)

SPN Description

Total Vehicle Hours

Total Power Takeoff Hours

pgn65256 - Vehicle Direction/Speed - VDS -

Transmission Repetition Rate:
Data Length:
Data Page:

On request
8 bytes
0

SPN
247
249

SPN
959
960
961
963
962
964
1601
1602

SPN
246
248



PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7-8 2 bytes
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254

232

6

65256 ( OOFEES ;¢ )

SPN Description

Compass Bearing
Navigation-Based Vehicle Speed
Pitch

Altitude

pgn65257 - Fuel Consumption (Liquid) - LFC -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-4 4 bytes
5-8 4 bytes

On request

8 bytes

0

254

233

6

65257 ( OOFEE9 44 )
SPN Description
Trip Fuel

Total Fuel Used

pgn65258 - Vehicle Weight - VW -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 8 bits

2-3 2 bytes
4-5 2 bytes
6-7 2 bytes

On request

8 bytes

0

254

234

6

65258 ( 0OFEEA 1)
SPN Description
Axle Location
Axle Weight
Trailer Weight
Cargo Weight

SPN
165
517
583
580

SPN
182
250

SPN
928
582
180
181

NOTE: Request has to be responded to with as many messages as necessary to transmit all available information.

pgn65259 - Component | dentification - CI -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

On request

Variable bytes

0

254

235

6

65259 ( 0OFEEB ;)
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Bit Start Position /Bytes Length SPN Description SPN
a 5 bytes Make 586
b Variable-upto Model 587
200 characters
("*" delimited)
c Variable- upto Serial Number 588
200 characters
("*" delimited)
d Variable- upto Unit Number (Power Unit) 233
200 characters
("*" delimited)

NOTE - The make, model, serial number and unit number fieldsin this message are optional and separated by an ASCII "*". It is not

necessary to include al fields; however, the delimiter ("*") is always required.
Field:
aMake
Delimiter (ASCII "*")
b Model
Delimiter (ASCII "*")
¢ Serial number
Delimiter (ASCII "*")
d Unit number (Power unit)
Delimiter (ASCII "*")

pgn65260 - Vehicle I dentification - VI -

Transmission Repetition Rate: On request

Data Length: Variable bytes

Data Page: 0

PDU Format: 254

PDU Specific: 236

Default Priority: 6

Parameter Group Number: 65260 ( 00FEEC 1)

Bit Start Position /Bytes Length SPN Description SPN

1 Variable- upto Vehicle Identification Number 237
200 characters
("*" delimited)

Byte: 1-n Vehicle Identification Number Delimiter (ASCII "*")

pgn65261 - Cruise Control/Vehicle Speed Setup - CCSS -

Transmission Repetition Rate: On request

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 237

Default Priority: 6

Parameter Group Number: 65261 ( 00FEED 4¢)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Maximum Vehicle Speed Limit 74

2 1 byte Cruise Control High Set Limit Speed 87



3 1 byte
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Cruise Control Low Set Limit Speed

pgn65262 - Engine Temperature1- ET1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2 1 byte
34 2 bytes
5-6 2 bytes
7 1 byte
8 1 byte

1s

8 bytes

0

254

238

6

65262 ( 0OFEEE ;)

SPN Description

Engine Coolant Temperature
Fuel Temperature

Engine Oil Temperature 1
Turbo Oil Temperature
Engine Intercooler Temperature

Engine Intercooler Thermostat Opening

pgn65263 - Engine Fluid Level/Pressure 1 - EFL/P1 -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2 1 byte
3 1 byte
4 1 byte
5-6 2 bytes
7 1 byte
8 1 byte

05s

8 bytes

0

254

239

6

65263 ( 0OFEEF ;)
SPN Description

Fuel Delivery Pressure
Extended Crankcase Blow-by Pressure
Engine Oil Level
Engine Oil Pressure
Crankcase Pressure
Coolant Pressure
Coolant Level

pgn65264 - Power Takeoff Information - PTO -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte

100 ms

8 bytes

0

254

240

6

65264 ( 00FEFO 1¢)

SPN Description

Power Takeoff Oil Temperature

88

SPN
110
174
175
176
52
1134

SPN

22
98
100
101
109
111

SPN
90



2-3 2 bytes
4-5 2 bytes
6.1 2 hits
6.3 2 hits
6.5 2 bits
7.1 2 bits
7.3 2 bits
75 2 bits
7.7 2 hits
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Power Takeoff Speed
Power Takeoff Set Speed
PTO Enable Switch

Remote PTO Preprogrammed Speed Control Switch
Remote PTO Variable Speed Control Switch

PTO Set Switch

PTO Coast/Decelerate Switch
PTO Resume Switch

PTO Accelerate Switch

pgn65265 - Cruise Control/Vehicle Speed - CCVS -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

11 2 bits
13 2 bits
15 2 bits
2-3 2 bytes
41 2 bits
43 2 hits
45 2 bits
4.7 2 bits
51 2 bits
5.3 2 bits
55 2 bits
57 2 hits
6 1 byte
7.1 5 bits
7.6 3 bits
8.1 2 bits
8.3 2 bits
85 2 hits
8.7 2 bits

100 ms

8 bytes

0

254

241

6

65265 ( 00FEF1 1)

SPN Description

Two Speed Axle Switch
Parking Brake Switch
Cruise Control Pause Switch
Wheel-Based Vehicle Speed
Cruise Control Active
Cruise Control Enable Switch
Brake Switch

Clutch Switch

Cruise Control Set Switch

Cruise Control Coast (Decelerate) Switch

Cruise Control Resume Switch
Cruise Control Accelerate Switch
Cruise Control Set Speed

PTO State

Cruise Control States

Idle Increment Switch

Idle Decrement Switch

Engine Test Mode Switch

Engine Shutdown Override Switch

pgn65266 - Fuel Economy (Liquid) - LFE -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

100 ms
8 bytes
0

254
242

186
187
980
979
978
984
983
982
981

SPN
69
70
1633

595
596
597
598
599
600
601
602
86
976
527
968
967
966
1237



Default Priority:
Parameter Group Number:
Bit Start Position /Bytes Length

1-2 2 bytes
34 2 bytes
5-6 2 bytes
7 1 byte

pgn65267 - Vehicle Position

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1-4 4 bytes
5-8 4 bytes

pgn65268 - Tire Condition -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 8 hits
2 1 byte
34 2 bytes
51 2 bits
53 2 bits
55 2 hits
6-7 2 bytes
8.6 3 bits

Tire Condition Message NOTE: Message has to repeated as necessary to transmit all available information. This method of location
identification requiresindividual SPNs to be assigned to report failures specific to each individual component (I.e. each tire, each axle,

etc.).
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6

65266 ( 00FEF2 1)

SPN Description

Fuel Rate

Instantaneous Fuel Economy
Average Fuel Economy
Throttle Position

-VP -
5s

8 bytes

0

254

243

6

65267 ( 0OFEF3 1)
SPN Description
Latitude

Longitude

TIRE -

10s

8 bytes

0

254

244

6

65268 ( 00FEF4 1)

SPN Description

Tire Location

Tire Pressure

Tire Temperature

CTI Wheel Sensor Status

CTI Tire Status

CTI Wheel End Electrical Fault
Tire Air Leakage Rate

Tire Pressure Threshold Detection

pgn65269 - Ambient Conditions- AMB -

Transmission Repetition Rate:
Data Length:
Data Page:

1s
8 bytes
0

SPN
183
184
185
51

SPN
584
585

SPN
929
241
242
1699
1698
1697
2586
2587
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PDU Format: 254

PDU Specific: 245

Default Priority: 6

Parameter Group Number: 65269 ( 00FEF5 1)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Barometric Pressure 108
2-3 2 bytes Cab Interior Temperature 170
4-5 2 bytes Ambient Air Temperature 171
6 1 byte Air Inlet Temperature 172
7-8 2 bytes Road Surface Temperature 79

pgn65270 - I nlet/Exhaust Conditions1 - 1C1 -

Transmission Repetition Rate: 05s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 246

Default Priority: 6

Parameter Group Number: 65270 ( 00FEF6 1)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Particulate Trap Inlet Pressure 81
2 1 byte Boost Pressure 102
3 1 byte Intake Manifold 1 Temperature 105
4 1 byte Air Inlet Pressure 106
5 1 byte Air Filter 1 Differential Pressure 107
6-7 2 bytes Exhaust Gas Temperature 173
8 1 byte Coolant Filter Differential Pressure 112

pgn65271 - Vehicle Electrical Power - VEP -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 247

Default Priority: 6

Parameter Group Number: 65271 ( OOFEF7 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Net Battery Current 114
2 1 byte Alternator Current 115
34 2 bytes Alternator Potential (Voltage) 167
5-6 2 bytes Electrical Potential (Voltage) 168
7-8 2 bytes Battery Potential (Voltage), Switched 158

pgn65272 - Transmission Fluids- TF -

Transmission Repetition Rate: 1s
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Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 248

Default Priority: 6

Parameter Group Number: 65272 ( OOFEF8 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Clutch Pressure 123
2 1 byte Transmission Oil Level 124
3 1 byte Transmission Filter Differential Pressure 126
4 1 byte Transmission Qil Pressure 127
5-6 2 bytes Transmission Oil Temperature 177
pgn65273 - Axle Information - Al -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 249

Default Priority: 6

Parameter Group Number: 65273 ( OOFEF9 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Steering Axle Temperature 75

2 8 bits Drive Axle Location 930
3 1 byte Drive Axle Lift Air Pressure 579
4 1byte Drive Axle Temperature 578
5 1 byte Drive Axle Lube Pressure 2613
8 1 byte Steering Axle Lube Pressure 2614

Axleinformation message NOTE: Message must be repeated as necessary to transmit all available information. This method of location
identification requiresindividual SPNsto be assigned to report failures specific to each individual component (I.e. each tire, each axle,
etc.).

pgn65274 - Brakes- B -

Transmission Repetition Rate: 1s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 250

Default Priority: 6

Parameter Group Number: 65274 ( OOFEFA 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Brake Application Pressure 116
2 1 byte Brake Primary Pressure 117
3 1 byte Brake Secondary Pressure 118
41 2 bits Parking Brake Actuator 619
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pgn65275 - Retarder fluids- RF -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte
2 1 byte

1s

8 bytes

0

254

251

6

65275 ( 00FEFB 1¢)

SPN Description

Hydraulic Retarder Pressure

Hydraulic Retarder Oil Temperature

pgn65276 - Dash Display - DD -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length

1 1 byte
2 1 byte
3 1 byte
4 1 byte
5-6 2 bytes

1s

8 bytes

0

254

252

6

65276 ( 0OFEFC 44)

SPN Description

Washer Fluid Level

Fuel Level

Fuel Filter Differential Pressure
Engine Qil Filter Differential Pressure

Cargo Ambient Temperature

pgn65277 - Alternate Fuel 1- Al -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:

Default Priority:

Parameter Group Number:

Bit Start Position /Bytes Length
1 1 byte
2-3 2 bytes

pgn65278 - Auxiliary Water Pump Pressure - AWPP -

Transmission Repetition Rate:
Data Length:

Data Page:

PDU Format:

500 ms

8 bytes

0

254

253

6

65277 (00FEFD 15)

SPN Description

Blower Bypass Valve Position
Gas Supply Pressure

1s

8 bytes
0

254

SPN
119
120

SPN
80
96
95
99
169

SPN
72
159
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PDU Specific: 254

Default Priority: 6

Parameter Group Number: 65278 ( OOFEFE 16)

Bit Start Position /Bytes Length SPN Description SPN
1 1 byte Auxiliary Pump Pressure 73

pgn65279 - Water in Fuel Indicator - WFI -

Transmission Repetition Rate: 10s

Data Length: 8 bytes

Data Page: 0

PDU Format: 254

PDU Specific: 255

Default Priority: 6

Parameter Group Number: 65279 ( 00FEFF 1¢)

Bit Start Position /Bytes Length SPN Description SPN

11 2 hits Water In Fuel Indicator 97



SAE J1939-71 Revised DEC2003

Rationale

The organization of this document has changed since the previous publication. All SAE J1939
parameters, parameter groups, and other items are captured in a database. The formatting of this
version of SAE J1939-71 is a result of a database report output. Paragraph numbers have been removed
and the parameters are listed in SPN order, while parameter groups are listed in PGN order.

New parameters and parameter groups are reviewed and discussed by the Subcommittee on a regular
basis. This document reflects all changes and additions approved and balloted through December 2001.

Relationship of SAE Standard to ISO Standard

Not applicable.

Application

As described in the parent document, SAE J1939, there are a minimum of seven documents required to
fully define a complete version of this network. This particular SAE Recommended Practice, SAE J1939-
71, describes an Application Layer for vehicle use

Reference Section

SAE J1349—Engine Power Test Code—Spark Ignition and Compression Ignition—Net Power Rating

SAE J1843—Accelerator Pedal Position Sensor for Use with Electronic Controls in Medium- and Heavy-
Duty Diesel On-Highway Engines

SAE J1922—Powertrain Control Interface for Electronic Controls Used in Medium and Heavy-Duty Diesel
On-Highway Vehicle Applications

SAE J1939—Recommended Practice for a Serial Control and Communication Vehicle Network
SAE J1939-21—Data Link Layer
Developed by the SAE Truck and Bus Control and Coommunication Network Subcommittee

Sponsored by the Truck and Bus and Electrical/Electronics Committee




