Data Stream of Toyota / Lexus Cars by ‘“Heavy” Scan Tools Display

Mpn noucke HeucnpaBHOCTM COBPEMEHHOro asToMobuns
pelialollee 3HayeHMe uMeeT AOCTOBEpHasi MpoOBepKa M aHanus
OMArHOCTUYECKNX AaHHbIX cunosoro npumeoga - “Current
Powertrain Diagnostic Data” (Live Data, Data Stream). MNpu 3TOM
obs3aTenbHO 3HaHWE/NMoOHMMaHne CyTUM TEPMUMHOB M CoAepXaHus
napameTpoB, CUMTbIBAa€MbIX C TMOMOLLB  AMATHOCTUYECKUX
CKaHepoB.

Ona Generic Scan Tools nepeyeHb NapamMeTpoB AOCTYMHbIX
B pexume Mode $01 6e3ycnoBHO 60/blION, HO K COXasleHWO BO
MHOIrOM HEA0CTaTOYHO NOJIHbIN. [eACTBUTENbHO MOXHO NPOBEPUTL F
TPU rpynnbl GakTUYECKMX M pacuyeTHbIX 3HauyeHWii napamMeTpos @
CUCTEMbl B TeKyWuin (HacToswmin) MoOMeHT BpeMeHu. Ob6beM
(konmMuecTBo) MHMOPMaLUMKM 3aBUCUT OT TUNA ABUraTesis, permoHa
npogaxu, roga BbiMycka W MNpou3BOAUTENs aBTOMOGUIS W
HanMuusa  COOTBETCTBYHOWMX cucteM. 0Ob6bbeM  MHbopmauum
nony4yaeMblx C NOMOLLbIO  3TUX CKaHepoB nossonsiet
onpeaenuTb/noaTBepanTb NposiBiieHne (Hannuyme) npobnembl, HO
MHOrAA €ero He [A0CTaTOYHO [ANA MPOBEPKM BCEX BO3MOXHbIX |
NPUYNH ee NosBNEHMS.

lpynna I. B aToM rpynne oTobpaxatoTcsa, dakTuyeckme
BE/IMUMHBI @HaNoroBbiX W UMMDPOBbLIX CUIrHaNOB AaTUYMKOB W
YCTPOWCTB M BbIBOAATCA 3TM UM Apyrue napametpbl (PID-
Parameter Identification Data):

pynna II. BNOK AaHHbLIX O COCTOSHUM CUCTEMbI, B KOTOPOM
yKasblBalOTCS COCTOSIHME namnbl uMHamMkaTopa «Check Engine» .
(«MIL ON/OFF»), konu4yectBO KoAOB HewucnpasHoctn («Numbers of DTC»), npober aBToMO6uns nocne
aKTMBaLUMM 3TOro MHAMKATOPA M MOCNE BKJKYEHUS 3axuraHusa; npober, KOAMYeCcTBO 3aBeAeHUA U LMUKJII0B
nporpeBa ABuratens nocse CTMpaHMs KOAOB HEMCMNPaBHOCTM, TeMnepaTypy, TUM CUCTEMbl CAaMOANArHOCTUKU U
T.A.

Mpynna III. Ctatycbl («dnarm perncrtpos») 6optoBbix MoHMTOpOB/TecToB (Vehicle Readiness Test Status),
Bo3MOXHbI BapuaHTbl cocTosHMs (System Readiness Test): «INCMP» nnun «CMPLT».
Tem He MeHee, ECM copepxuT HaMHoro 6onee nosnHyt wuHdopmaumto. Tak HasbiBaeMble «Non-legislated
diagnostic messages» onpegeneHbl B SAE J2190/ISO 14229 un oTHocaTcs Kk “Manufacturer-Specific” Tectam un
cumTbiBaHuio Manufacturer-Specific Data (Mode $22*). MNpun aTtoMm MoryT ucnonb3oBatbcst Obtain packets of PID
Data (Rapid Data, Mode $2A n $2C). MNMpakTuyeckn BCce aBTonpomssoamTens nHbopmupytot Equipment and Tool
Institute (ETI) u obbeanHeHne npounsBOAMTENEN ANArHOCTUYECKOro obopyaoBaHms 06 3TUX AOMNOSTHUTENbHbIX
BO30XHOCTSX

Tabnuua 1. onpedeneHWss nNapameTpoB, CYUTbIBAEMbIX MOMAHOLEHHbIMW ANMArHOCTUYECKMMM CKaHEpaMMu.

MapameTp, e. uamepeHnst = [nanasoH’ OnucaHve
INJECTOR, ms 0+32.64 Injection Time. Bpemsi oTKpbIBaHNS POPCYHOK . .
INJ VOL, ml 0+2.048 Injection Volume (Cylinder 1). KonunuyecTso Bnpbickuaemoro 3a 10 pas Tonnuea’.
INJ TIMING D4, °CA -210+480 Injection Timing. OnepexeHne MOMeHTa Havana Bnpbicka Tonnmea (OTKPbIBaHUA
POpPCYHOK).
INJ TIME D4, ms 0+32.64 Injection Time. Bpemsi oTKpbIBaHUSA (POPCYHOK.
COOLANT TEMP, °C -40++215 Engine Coolant Temperature. Temnepatypa OX gBuratens (paccuntbiBaetca ECM
Mo TOKy Yepes3 gaTyuk TemnepaTtypsbl).
INTAKE AR, °C -40++140 Ambient (Intake) Air Temperature. TemnepaTypa (OKpyXatoLiero) Bo3gyxa,
nocTynarLero B ABuUraTerb. .
2
CALC LOAD (CLV), % 0+100 Calculated load value (by ECM). PacueTHoe 3HayeHue Harpysku Ha fguraters.
OnpepenseTcs B NpoLEHTax OT MakCUMasibHO BO3MOXHOW.
VEHICLE LOAD, % 0+25,700 Actual Vehicle Load (PID$43). ®akTuueckas Harpyska® Ha aBuratenb.
oL/ Fuel system status Bank 1 (2). Pexum (cTaTtyc) MHXEKTOPHON CUCTEMBI:
CL/ - Open Loop: Has not yet satisfied conditions to go closed loop
FUEL SYS 1 (2) OL DRIVE /| - Closed Loop: Using heated oxygen Sensor as feedback for fuel control.

OL FAULT /| - Open Loop due to driving conditions (fuel enrichment)
CLFAULT / - Open Loop due to detected System fault

UNUSED - CL but heated oxygen Sensor, which used for fuel control malfunctioning
#CODES 0+255 Number of detected DTCs. KonuyecTtBo kogoB HemcnpaBHoCcTv B namsaT ECM.
TC/TEA OFF / ON TC and TE1 terminal of DLC3. Hanunune coegnHeHuns mexay COOTBETCTBYOLUMMN

' [INsi HEKOTOPbIX NaPaMETPOB 3TOT AUANA30H MOXET OTINUYATLCS OT YKa3aHHbIX 3HAUEHUIA.

* PID numbers, scaling and units are defined by manufacturer and are specific to their individual systems. Request PID Access-
>"22 PID (High Byte) PID (Low Byte)”. Report->"62 PID(High Byte) PID(Low Byte)”.
I/I,ququ)mumpyeTcn kak PID $04 (oouH 6anT). Refers to an indication of the percent Engine capacity (J1979 "E/E Diagnostic
Test Modes or to ISO/DIS 15031-5).

Note. Not all Vehicles used all PIDs 1
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AFM or MAF, g/s

INTAKE AIR VOL. , g/s
PIM, kPa

INTAKE AIR PRES., mmHg

INI COOL TEMP, °C

INI'INTAKE TEMP, °C

AMBI TEMP SENS, °C
FUEL TEMP, °C

IGN ADVANCE, ° BTDC
VEHICLE SPD, km/h
ENGINE SPD, rpm

SECONDARY AIR

AIR STATUS

AIR-FUEL RATIO
EQ_RAT'

EVAP VAPOR PRES, Pa

EVAP VAPOR PRES, Pa

PURGE DENSITY, %
PURGE FLOW, %
EVAP PURGE VSV, %

VAPOR PRESSURE, kPa

VAPOR PRES PUMP, kPa

VAPOR PRESS CALC,
kPa

CAN CTRL VSV (CCV
VSV)*

Tank Bypass VSV
KNOCK CRRT VAL, ° CA
KNOCK FB VAL, ° CA

ACCEL POS #1, %

ACCEL POS #2, %
ACCEL POS #1, V
ACCEL POS #2, V
ACCEL IDL POS
ACCEL LEARN VAL, V

IDLE SIG

ELECTRICAL LOAD SIG

FC IDL

FC TAU

THRTL LEARN VAL, V
ACCEL SSR#1 AD, V

0+665.35

0+510
0+224

0+1244
-40+120
(140)
-40+120
(140)
-40++215
-40++215
-64++63.5
0+255
0+16,383

ON / OFF

UPSTRM/
DNSTRM/
ATM/OFF
0+1.999

8192 +
+8191
(GX470)
0+327.675
(4GR-FSE)
-50+350
0+102.4
0+100
-4.125 +
2.125
33.853 +
125.596
-5.632 +
715,364

ON/ OFF
-64+1,984
-64+1,084

0+100

0+100
0+5.00
0+5.00
ON / OFF
0+5

ON / OFF

ON/OFF

OFF / ON
OFF / ON

5
+4.98

koHTakTamu DLC.

Air Flow (Rate) Meter. Pesynbtat nepecyeta ECM BbIXOAHOrO HanpsXXeHns Aarvuka
konuyecTtBa Bosayxa. PID #10 (gBa 6awta). NepecuutbiBaetca no copmyne: Air Flow,
gm/sec=((b1*256)+b2)/100.

Intake Air Volume. KonnyecTtBo Bo3ayxa, NOCTynatwLLEro B ABUraTenb.

Absolute P!;essure Inside Intake Manifold. AGcontoTHOe faBneHve BO BMyCKHOM
KomnnekTope.

Intake Air Pressure/vacuum signal. Ananor PIM.

Initial Engine coolant Temperature. HavansHas («ctapToBasi») Temnepatypa OX
ABUraTtens npuw ero 3saBegeHun.

Initial Intake Air Temperature. HayanbHas («cTapTtoBas») Temnepartypa Bo3ayxa npu
3aBefeHun asuratens.

Ambient Temperature Sensor Status. AHanor INTAKE AIR

Fuel Temperature. Temnepatypa Tonnusa.

Ignition Timing Advance for No.1. OnepexeHue 3axuranvsa gnsa 1-ro uunuHgpa
Vehicle Speed. CkopocTb ABWKEHMS aBTOMOBUNS .

Engine Speed. YactoTa BpalueHus asuratens

Second air System Status. CtaTtyc (CoCTosiHME) CUCTEMBI MHXEKLIMK
AOMNOMHUTENBHOrO BO3AYXa.

C'raTyc6 CUCTEMbI MHXeKUMM BTOpMYHOro (Secondary) nnv 4ONoOnHUTENbHOro
(Auxiliary) Bo3gyxa.

Air-Fuel Ratio. CoctaB cmecu
Commanded Equivalence Ratio.

EVAP Vapour Pressure. (OTHOCMTENbHOE) AaBNEHME B CUCTEME yNaBNUBaHNA NapoB
Tonnuea

EVAP Vapour Pressure. (OTHOCMTENbHOE) AaBNEHME B CUCTEME YyNaBNMBaHUA NapoB
Tonnuea

Learning value of purge density.

Purge flow

EVAP (Purge) VSV control Duty

Vapour Pressure. [laBneHne napos B TonnmeHom Gake®.

Vapor Pressure

Vapor Pressure (calculated). JaBneHve napoB B TonnuesHoM 6ake, usmepsiemoe
Vapor Pressure Sensor °. -

Canister Closed Valve VSV. «HopmarnkHO OTKpbITbIN» KnanaH'°, pacronoXeHHbIA
mMexay ynaesnveaTenem napos (Canister) n BnyckHol cuctemoli (kpome LX470).
Purge Flow Switching Valve VSV.

Correction learning Value of knocking

Feedback Value of knocking

Absolute Accelerator Pedal Position (APP) No.1 AGcontoTHoe nonoxeHune gatyvka
NonoXeHWs neganu rasa.

Absolute APP No.2

APP Sensor No.1 Voltage. BbixogHoe HanpsixeHWe aaTtyumka nosioXeHus neganuy rasa
APP Sensor No.2 Voltage.

Whether or not accelerator pedal position Sensor detecting idle.

Acceleration fully closed earned Value

Idle Switch Signal. PesynbTtat' ' noHnmanus BY coctosnusa aatumka XX. ON=Switch
closed (Engine idling), OFF=Switch open (Engine off-idle).

Status of the ELS input signal to the ECM. Signal will be ON whenever the tail light or
rear window defogger relays are energized (voltage high at ECM).

Fuel Cut idle. CurHan «oTceuku» '~ nogauu Tonnvea Ha npuHyanTensHoMm XX.
MpekpaleHre nogayun TonnvBea Npu OTNYLLEHHON Nefany rasa, Ho eLe 4OCTaTOYHO
6onbLIoN ckopoCcTu BpaleHus asuratend. Hanpumep, 1,500 rpm for FSE.

Fuel cut TAU. Fuel cut during very light load. The fuel cut being performed under very
light Load to prevent the Engine combustion from becoming incomplete. Status of the
deceleration enleanment program in the ECM. Signal will be ON whenever
deceleration enleanment is commanded as a result of rapid deceleration taking place
with the IDL switch contact open.

Throttle Valve fully closed (Learned Value):0.4+0.8 V

Accelerator fully closed Value No.1 (AD)

3 A canister closed Valve (CCV) with VSV is located between EVAP canister and air intake System (except LX470).

Note. Not all Vehicles used all PIDs 2
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ACCEL LRN VAL#1, V
ACCEL LRN VAL#2, V

THROTTLE POS, %
THROTTL IDL POS
THRTL REQ POS, V
THROTTLE POS, #2, %
THROTTLE POS#1,V
THROTTLE POS#2, V

THRTL COMND VAL, V
THROTTLE SSR#1,V
THROTTLE SSR#2,V
THRTL SSR#1 AD, V

THROTTLE MOT, %

THROTTLE MOT, A
THROTTLE MOT, %
THROTTLE MOT, A

THROTL OPN DUTY, %

THROTL CLS DUTY, %

THRTL MOT (OPN), %
THRTL MOT (CLS), %
Throttle Initial, V

THROTTLE TARGT, V

O2FT B1(2) S2, %
02S B1(2) S2, V

AFS B1(2) S1, V

TOTAL FT #1(2)

SHORT FT #1(2), %

LONG FT #1(2), %

O2FT B1(2) S2

AF FT B1(2) S1

CAT TEMP B1(2) S1(2),°C

02 LR B1(2)S1(2), ms

02 RL B1(2)S1(2), ms

FAIL #1, FAIL #2
STARTER RELAY

0+124.512
0+124.512

0+100
ON / OFF
0+5.00
0+100
0+5.00
0+5.00

0+4.9804
0+4.98
0+4.98
0+4.98

ON/ OFF

0+80.0
0+100
0+19.92

0+100

0+100

0+100
0+100
0+5
0+5

-100+99.2
0+1.275

0+7.999

-0.5+
1.496

-100+99.2

-100+99.2

-100+99.2

0+1.999
-40+
6,513.5
0+16,711

0+16,711

ON / OFF
ON / OFF

40 V->0%, 5V ->100 %

Note. Not all Vehicles used all PIDs 3

Accelerator fully closed learning Value No.1

Accelerator fully closed learning Value No.2

Throttle position/Absolute Throttle position Sensor. OTHocuTENLHOE NONOXEHWE
apoccenbHomn 3acnoHkun. Calculated Value based on VT A1 and Recognition Value for
Throttle opening Angle on ECM

Whether or not Throttle position Sensor detecting Idle

Throttle requirement Position

Throttle Sensor Positioning #2. Calculated value based on VTA2. Voltage Output of
Throttle Position Sensor Calculated as a percentage 4,

Throttle Position No.1

Throttle pos. No.2. Read the value with intrusive operation (active test Mode $30).
Read the Value with Ignition Switch ON (Do not start Engine).

Throttle position command Value. ETCS Service Data

Throttle Sensor opener Position No.1. ETCS Service Data

Throttle Sensor opener Position No.2. ETCS Service Data

Throttle Sensor opener Position No.1 (AD). ETCS Service Data

Whether or not Throttle Motor Control permitted: Read Value with Engine Switch ON
(IG) (do not Start Engine)

Throttle Motor Current

Throttle Motor

Throttle Motor Current

Throttle Motor opening Duty Ratio. When accelerator Pedal depressed, Duty Ratio
increased; Read the Value with Ignition Switch ON (Do not start Engine).

Throttle Motor closed duty ratio. \When accelerator pedal released quickly, Duty
Ratio increased; Read the Value with Ignition Switch ON (Do not start Engine).
Throttle Motor Duty Ratio (open). ETCS Service Data

Throttle Motor Duty Ratio (close). ETCS Service Data

Throttle fully closed learned Value

Target position of throttle Valve

FT B1(2) S2 (UNUSED). TonnueHasi koppekuusi no HanpskeHuio O2-4aTyvkoB nocrie
KaTanusatopa (0B), (He ncnosne3yetcs).

Heated oxygen Sensor Output Voltage for Bank 1(2) Sensor 2.

Hanpspkenune cooTtBeTcTBytoLero O2-gatymka

AJF Sensor output voltage for Bank 1(2) Sensor 1.

HanpsixeHune cootsetcTeBytoulero AFR-gaTtumka (napameTp, «Buanmbliiy ECM)

Total fuel trim of Bank 1(2). CpeaHee 3HaueHne'® TonnmeHoM KoppekLmMm
OTHOCMTENbLHO CTEXMOMETPMYECKOro coctaBa cmeck. 1.00 — HopManbHoOe 3HayeHme.
3HaveHve meHee 1.00 — npy3HaK yMeHbLUEHNSs BpPEMEHM OTKpbIBaHNSA hopcyeHokK (ans
Koppekuumn oborateHHon cmecw). Mpu 3HaveHnm Gonee 1.00 ECM yBenuunsaet
«nogadvy Tonnueax» AN KOMNeHcaumn obeaHEHNsT CMECH.

Short-Term Fuel Trim Bank 1*2). Short Fuel Trim (-20+20). KpaTkoBpeMeHHbIV
TONNMBHbIN BGanaHc (Koppekums 4) - JONOrHUTENbHAasA KpaTKOBPEMEHHAs KOPPEKLNS
6a30BOro coctaBa cMecu Ans nogaepXxaHns CTeEXOMETPUYECKOro coctaBa CMeCH.
[vHamunyecka («bbicTpasiy) agantaums. )

Long-term fuel trim Bank 1(2). [lonroBpeMeHHbIl TONNMUBHbIA 6anaHc'® (koppekums)
XapaktepusyeT BenuuuHy wusMeHeHuss 6a30BOro 3HadeHuss cocTaBa TOMSMBHO-
BO3JYLUHOW cMecu. JTOT mapameTp — pesynbTaT NOCTENEHHON aganTauun cucTeMbl
ynpasreHns K COCTOSIHUIO ABuratens B HacTosiee Bpems. Vcnonb3yeTcd B T.4. AN
YNpPOLLEHNS (YCKOPEHNS) peanunsaummn KpaTKoBPEMEHHOW KoppeLmu.

Short-Term Fuel Trim. TonnveHasa koppekuus, cornacHo O2-gatunky Bank 1(2)
Sensor 2 B

Short-Term Fuel Trim. KpaTkoBpeMeHHast TONNUBHas koppekums ', cornacHo O2-
aatumky Bank 1(2) Sensor 1:

- 3Ha4yeHne meHee 1.0 (0.000 to 0.999) = 6egHas cmechb (Lean)

- cTexmomMeTpuyeckun coctas cmecu = 1.0

- 3Ha4yeHue H6onee 1.0 (1.001 to 1.999) = 6oratas cmeck (Rich)

Catalyst Temperature. TemnepaTypa katanusaTopa. PID$3C + $3F.

Oxygen Sensor Lean Rich'’ Bank 1(2) Sensor 1. Bpems nepekntoyerns 02S n3
COCTOsIHUS 0beHEeHHOIN cMecK K oboralleHHON. XapakTepusyeT COCTOsiHWE AaTumka
(bbicTpoaencTeume). -

Oxygen Sensor Rich Lean'® Bank 1(2) Sensor 1. Bpems nepekntoueHus 02S 13
COCTOSIHUSI OboraLLeHHO cmecu kK 06eHEHHON.

Whether or not Fail Safe Function executed. ON: ETCS has Failed

Starter Relay. CocTosiHue pene ctapTtepa (ON npw BknioyeHuu pene'” ctapTtepa).
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STARTER SIG ON/OFF | Starter Signal. Curtan sknioueHusi ctaptepa STA (ON npu BpalieHun’’ ctapTtepa).

STARTER CONTROL ON/OFF | Starter Switch Status.

ST1 ON/OFF | Starter Signal: ON at Cranking

PS SW ON/OFF | Power Steering Signal: ON at Power steering operation

ACC RELAY ON/OFF | ACC Relay. CocTosiHVe perne accecyapos.

SYS GUARD JUDGE ON/OFF | System guard. ECTS Service Data

OPN MALFUNCTION ON/OFF | Open Side Malfunction. ECTS Service Data

PS Signal ON/OFF  Power steering Signal’’. ON npv nepsom BpaLleHnn pynst NOcne BKIOYEHUS
3aXuUraHus. B
Closed Throttle position Switch®*. CurHan o NofHOM 3aKpbITUM APOCCENbHOIA

CTP SW ON/OFF 3acrnoHku (IDL). ON if Throttle fully close
AJIC Signal. ON or OFF Air Conditioning Switch state of dashboard A/C Switch
Position. ON/OFF status of the A/C magnetic clutch input to the ECM. Signal will be

AIC SIG OFF / ON | ON anytime the air conditioning compressor clutch is energized (voltage low at ECM).
Signal will cycle OFF whenever compressor cycles off due to low evaporator
temperature.

STP SW ON/OFF | Closed Throttle Position Switch

ELECT LOAD SIG OFF / ON | Electrical load Signal. ON if ON: Headlights or Defogger is turned ON
Brake light Switch (Stop Lght Switch®®). Curian o HaxaTum Ha neaans Topmosa

STOP LIGHT SW1 OFF/ON | (STP). UcnonbayeTcs ansa ynpaenexus «fuel cut-off Engine Speed». ON if brake pedal
is depressed.

STOP LIGHT Sw2 OFF / ON

+BM ON/OFF  Whether or not electric Throttle control System power inputted: ON: Idling

+BM VOLTAGE, V 0+19.92182 | +BM voltage. ETCS Service Data

BATTER VOLTAGE, V 0+65.535 | Battery Voltage

ACTUATOR POWER ON /OFF | Actuator power supply

ATM PRESSURE , kPa 0+150 Equivalent to atmospheric Pressure (absolute Pressure )

SECOND AIR VSV OFF / ON | Secondary air injection System statu (VSV for PAIR System)

ACIS VSV OFF /ON | VSV for Acoustic Control Induction System (AICS) Status: ON: Open OFF: Closed

ACM OFF/ON | VSV for ACM control system status. Active Test support data.

AIR PMP RPES (A), kPa 0+320 Air pump Pressure

EVAP (PURGE) VSV OFF /ON | VSV Status for EVAP control

FUEL PUMP / SPD ON/OFF | Fuel Pump / Speed Status / ON/H or OFF/M,L

FP TARGET VAL, MPa 0+32 Target Fuel Pressure

FP DISCHARGE, % 0+100 Fuel Volume required by the High-Pressure Fuel Pump

FUEL PUMP D4, % 0+320 Fuel Pump Duty

COMBUSTION D4, 00+04 Combustion Status. 00=FC, 03=Stoich 1, 04=Stoich 2

VVT OCV (Bank 1(2) Intake side) operation duty.
Requested duty value for intrusive operation
o . VVT aim angle (Bank 1(2) Intake side).
VVTL AM ANGL #1(2), % 0+100 VVT duty Signal value during intrusive operation
VVT CHNG ANGL #1(2), 0+60 VVT change angle (Bank 1(2) Intake side).
°CFR ' Displacement angle during intrusive operation
p ¢} 9 p

VVT OCV DUTY B1(2), % | 0+100 VVT OCV (Bank 1(2) Intgke sifje) opera_tion duty.

Requested duty value for intrusive operation.
VVT exhaust hold duty ratio learning value (Bank 1(2) Exhaust side).
Requested duty value for intrusive operation.
VVT change angle (Bank 1(2) Exhaust side).
°CFR Displacement angle during intrusive operation
VVT EXOCV D B192), % | 0+100 VVT OCV (Bank 1(2) Exhaust.side) ope.ration duty.

Requested duty value for intrusive operation.
AICV VSV VSV for Intake Control System (AICS)
Ignition Counter (*0 to 800). Ignition event counter, which is used to determine the
percentage of ignition, misfire occurring. This counter resets every 3000 ignition cycles
on a 6 cylinder engine, every 2000 ignition cycles on a 4 cylinder
engine, and every 4000 ignition cycles on an 8 cylinder engine.
Misfire Ratio of the Cylinder. This item displayed in only Idling.
0+255 or Percentage of time each individual cylinder is detected misfiring during a specified

VVT OCVDUTY B1(2), % | 0+100

VVT EXHOLD B1(2), % 0+100

VVT EX CHG ANG1(2), 0+60

IGNITION 0+800*

MISFIRE CYL #1-8

0+50 % ignition event detection cycle. For example, cylinder #2 is detected misfiring 1500
times during a 3000 event detection cycle. MISFIRE CYL#2 will read 50%.
CYL ALL 0+255 All Cylinder Misfire Ratio
MISFIRE RPM, rpm 06,375 Engine RPM for first misfire range. CkopocTb BpalueHue gsuratens npu

dumkcmpoBaHun BY misfire
MISFIRE LOAD, g/rev 0+3.98 Engine load for first misfire range. Harpyaka®* npu dmkcuposaHum BY misfire

-100+
MISFIRE MARGIN, % 99 22

Note. Not all Vehicles used all PIDs 4

Misfire monitoring. Misfire detecting margin
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EVAP VENT VAL OFF / ON | Key-off EVAP System vent Valve Status

ETCS MAG CLUTCH ON/OFF |- B

EGRT GAS, °C Temperature of exhaust gas. TemnepaTypa“> BLIXTOMHbIX FA308 Ha «BXOAE»
knanaHa EGR. B

Status of the EGR system. CocTosiHne™ crcTembl peLmpKynaLy BbIXOMHbIX ra30B.

EGR SYSTEM ON/OFF | ON npu BknoyeHun cuctemsl (When VSV is energized, EGR system is OFF and when
VSV is de-energized, EGR system is on).

FUEL PRESS, MPaorkPa 0-ol2"  Fuel High Pressure (PID$23). Inside Fuel Delivery Pipe: 8+13 at Idle

FUEL PRESSSURE 0+765 Fuel Pressure. 3HaueHne Engine Fuel Rail Pressure.

COMN RAIL, MPa 0+255 Common Rail Pressure.

i ECD System 1CD-FTV

INJ VOLUME, mm® . 0+1279.98 | Injection Volume

INJ VOL FB #n, mm® -10+10 Injection Volume Correction for Cylinder n: -3.0 to 3.0 at Idling

M-INJ/PILOT OFF, us 0+65,535 Pilot-Injection OFF Timing of main Injector: 600 to 1200 us at Idling

PILOT INJ, ps ) 0+65,535 | Pilot-Injection

INJ FB VALUE, mm’ -10+10 Injection Volume Feedback Learning Value: -4.0 to 4.0 at Idling

DPNR DIFF PRESS, kPa -5+100 DPNR Differential Pressure

GENERATOR, % 0+100 Generator (Alternator) Duty Ratio Status

EXTEMP IN, °C 0+1000 Actual Exhaust Gas Temperature (on Up-Stream)

EX TEMP OUT, °C 0+1000 Actual Exhaust Gas Temperature (on Down-Stream)

EXFUEL ADD FBN 0+2 Exhaust Fuel Addition Correction Value; Vicinity of 1.0

ATM PRESSURE , kPa 0+150 Actual Atmospheric Pressure

INJ PRS FB VAL,mm°/s -500+500 Injection Pressure Correction Value

ATM LEARN VAL, V 0+5 Atmospheric Pressure Learning Value

DIFF SEN FB VAL, kPa -10+10 Differential Pressure Correction Value

EGR LEARN VALUE, V 0+5 EGR Valve Learning Value

DPNR REJU (PM) ON /OFF | Results of DPRN Catalyst Regeneration (PM)

DPNR REJU (S) ON/OFF | Results of DPRN Catalyst Regeneration (S)

INJ TIMING -1 to 5 °CA at Idling
e.g. 10DEEGE9E60C0A2122171C00000029 (1CD-FTV, 2AD-FTV)

Injector Compensation 30-digit -Anriwnjector .co.mpensatiqn. value and QR(Quick Requnse) code containing encoded

Code value c arqcterlstlcs of the n’yector are printed on each |nJ'ector.l . ' .
-The injector compensation value and QR code contain various pieces of information

regarding the injector, such as model code, and injection volume correction.

PNP SW (NSW) ON/OFF | Park/Neutral Position (PNP) Switch Signal.

PS OIL PRESSUR SW OFF / ON | Power Steering Oil Pressure Switch Signal, ON if turning Steering Wheel

PS SIGNAL ON/OFF | ON if Engine Run

ENGINE STOP SIG ON/OFF | ONfIGN is ON Engine OFF

1 o,

I('IASCCDDUUTTK(%}\ES’LQ) 0+100 Idle Speed Control (ISC) Valve percentage opening®’.
VSV for Pressure Switching Valve. Status of the FPU VSV which controls the
vacuum bleed in the manifold vacuum line to the fuel pressure regulator. Signal will be

FUEL PRES UP VSV OFF ON whenever the VSV is energized, bleeding atmosphere into thg fuel pres%ure
regulator vacuum chamber.

ENG OIL PRES SW ON/OFF | Engine Oil Pressure Switch

SCV VSV ON/OFF | VSV Status for Intake Air Control Valve

SCV STATUS D4 0/1 SCV Status (1 at Idle)

SCV ANGLE D4, ° '11077'2755’ SCV Angle. Yron nosopora

SCV ANG SENS, V 0+20 SCV Angle Sensor

SCV DUTY RATIO, % -100+155 | SCV Duty Ratio. CkBaXHOCTb MMMyfbCOB yrnpasneHus SCV

AC IDLE UP VSV OFF VSV (de.vice No._1) for A/C Idle-Up Valve. Status*® of A/C idle up VSV which controls
the A/C idle up air bypass.

PURGE CUT VSV OFF \S/is\{enr;emy BMYCKHbIM KonnektopoM u Air Inlet Valve (on Canister) - Outline EVAP
A/C magnetic Clutch Relay Status. Air Conditioning Switch Status as input to vehicle

A/C MAG CLUTCH OFF / ON ECM; based on state of dashboard A/C Switch position. ON=A/C commanded on,
OFF=A/C commanded off. Active Test Support Data.

AIR BLEED VSV OFF / ON OFF at Idle; OFF at acceleration

BakyymHbIn nepekntodaTens cuctembl ACIS, KOTOPbIN ynpaBnsieT BakyyMHOWM
AnadparmMon npusBoga 3aCrOHKN N3MEHEHWS reoMeTpumn BMYCKHOro konnekrtopa (ACV
INT AIR CTRL (Valve) VSV | ON/OFF | - Air Control Valve. Vacuum Switching Valve No.2 . Intake Air Control Valve (IACV)
closed (VSV: ON) if Throttle Valve opening angle>30 degr. and Engine Speed>3700
rpm.
EXH GAS CTRL VSV ON/OFF On at Idle; OFF at acceleration and high Engine Speed. BakyymHbiin

Note. Not all Vehicles used all PIDs S
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nepekxsnYyaTesib ynpaBneHUsd BbIXIOMHbIMU rasamMun.

SPEED (NC) Counter gear Speed Sensor (Sensor may also be referred to as NC revolution

Sensor)
Shift Solenoid DSL controls hydraulic Pressure acting on lock-up relay Valve, which
SOLENOID SLD contains torque converter clutch lock-up. Shift Solenoid DSL is located on transaxle
Valve body. B
SOLENOID SLT Linear Solenoid Valve® SLT.
AUTOMATIC TRANSAXLE
g;%lsDJ:MPERATURE -40+215 Automatic Transaxle Fluid Temperature Sensor’.

AT OIL TEMP1, 2 °C
AFM OUTPUT (A/F
METER RATIO), V

LEAN SENS B1S2 or
LEFT O2S SIGNAL

Air Flow Meter (AFM) output voltage. Signal sent to the vehicle ECM from the Air
Flow Meter; based on the rate of air flow through the AFM.

Left Oxygen Sensor state flag based on input to vehicle ECU; based on oxygen
RICH/LEAN | content in left exhaust stream, RICH=air fuelRatio above 14.7, LEAN=air fuelRatio

0+5

below 14.7:1.

Right Oxygen Sensor state flag based on input to vehicle ECU; based on oxygen
RIGHT O2S SIGNAL RICH/LEAN | content in right Exhaust Stream, RICH=air fuelRatio above 14.7, LEAN=air fuelRatio

below 14.7:1.

VVT Sensor (VV1 or VV2 Signal) consist of a Signal plate and pickup coil. The VV1 or

VV2 Signal plate has 1 tooth on its outer circumference and is mounted on the intake

camshafts. When the camshafts rotate, the protrusion on the Signal plate and the air
VVTA1, 2 gap on the pickup coil change, causing fluctuations in the magnetic field and
generating an electromotive force in the pickup coil. The actual camshaft angle is
detected by the VVT Sensor and it provides feedback to the ECM to control the intake
Valve Timing in response to during condition.
Pexum nposepku. MNpu ero aktmeaumm ECM yBennumBaeTt 4yBCTBUTENbHOCTL CUCTEMbI
K oBHapy>XeHuto (NPOSBNEHNI0) HEMCTPaBHOCTEN NPU HEU3MEHHOM NepeyHe
npoBepsieMbIX MapameTpoB. JTOT PEXUM HE NCMOMb3yeTCs ANA NPOBEPKN KOL0B

CHECK MODE gno/r?;:F camoamarHoctukm EVAP cuctembl n «nponyckoB 3axuranuns» (misfire). 0->Check
mode ON and MIL flashes. Compared to the normal mode, the check mode has an
increased sensitivity to detect malfunctions. Furthermore, the same diagnostic items
that are detected in the normal mode can also be detected in the check mode.

SPD TEST Oor1 Check mode Result for vehicle Speed Sensor: 0: COMPL, 1: INCOMPL

AS TEST Oor1 Check mode Result for secondary Air Injection System:0: COMPL

MISFIRE TEST Oor1 Check mode Result for misfire monitor: 0: COMPL, 1: INCOMPL

OXS1(2) TEST Oor1 Check mode Result for HO2 Sensor Bank 1(2): 0: COMPL, 1: INCOMPL

AF SSR TEST B1(2) Oor1 Check mode Result for air-fuelRatio Sensor Bank 1(2):0: COMPL

MIL OFF / ON MIL status. CoctosiHne nHgukatopa HencnpaeHocTn (Malfunction Indicator Lamp /

Check Engine Lamp).

MIL ON RUN DIST, km MIL ON Run Distance (PID$21). PaCCT0$|HV|e31, KOTopoe npoexan aBToMobunb nocne

(CHK ENG ON RUN DIST) 0+65,535 BKIMKOYEHMS MHOMKATOpa HEUCNPaBHOCTMY.
MIL ON RUN TIME, min 0+65,535 Running Time from MIL ON (PID$4I_;)).EquivaIent to running Time after MIL was ON
ENG RUN TIME, sec 0+65,535 Engine Run Time (PID$1F). Bpema®™ nocne nocnenHero saBenexus asuratens.

Time after DTC cleared (PID$4E).Cumulative Time after DTCs cleared. Obwiee
BpPEMSI Nocre CTUTPaHUsi KOAO0B HEUCTPABHOCTY.
Distance after DTC cleared (PID$31). Accumulated Distance after DTCs were erased

TIME DTC CLEAR, min 0+65,535

DIST DTC CLEAR, km 0+65,535 y
(cleared). CoBokynHbI Npober nocrne CTUTpaHusa KO4OB HEMCNPABHOCTH.
WU CYC DTC CLEAR 0+255 Warm-up cycle after DTC cleared (PID$30). Number of warm—up cycles after DTC
cleared. Konnyectso Warm-up UMKIOB nocne CTUTpaHusi KogoB.
0:NOT AVL . 33 :
COMP MON /1: AVAIL Comprehensive component™ monitor.
0:NOT AVL .
FUEL MON /1 AVAIL Fuel System Monitor
0:NOT AVL | . . .
MISFIRE MON /1: AVAIL Misfire Monitor
0:NOT AVL .
02S (A/FS) MON /1: AVAIL 02S (A/F) Monitor
0:NOT AVL .
EVAP MON /1: AVAIL EVAP Monitor
0:NOT AVL .
CAT MON /1 AVAIL Catalyst Monitor
Al STATUS OKor NG | All operation prohibit
MODEL CODE MWS)I code information. Identifying the model code: GSX3#, UCK30 (2WD), UCK40
ENGINE TYPE Identifying the Engine type, e.g. 2UZFE, 2GRFE
CYLINDER NUMBER 0+255 Identifying the cylinder number

Note. Not all Vehicles used all PIDs 6
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TRANSMISSION Transmission type information. Identifying the transmission type, e.g. ECT(5AT)
DESTINATION Identifying the Destination, e.g. A (America) PernoH npogaxu.
MODEL YEAR, MY 1900+2155 | Model Year. MogenbHbiii rog™ Bbinycka asTomobuns.
SYSTEM GAS / E:ggil::) system information. Identifying the Engine System, e.g. GASLIN (gasoline
OBDII/OBD/ | PID 1C. Data Byte A(hex): 01=0BD II (California ARB), 02=0BD (Federal EPA),
OBD CERT OBD2- 03=0BD and OBD II, 04=0BD I, 05=Not OBD compliant, 06=EOBD, 07=EOBD and
(OBD requirements to OBD/OBDI/ | OBD I, 08=EOBD and OBD, 09=EOBD, OBD and OBD Il, 0A=JOBD, 0B=JOBD and
which vehicle is designed) |NOOBD/ OBD Il, 0C=JOBD and EOBD, 0D=JOBD, EOBD, and OBD I,
EOBD/... OE-FF=reserved
OBD Data Sream Parameter Definitions
IGNITION Ignition spark advance angle in addition to base timing (determined by distributor position)
(ADVENCE) -30++90 referenced to #1 cylinder Top Dead Center. Calculated by comparing the relationship

between the NE and G signals.

[MonoxeHune knanaHa ynpaeneHusa XX asuratens. ldle Speed Control (ISC) Valve step
based on output calculated by the vehicle ECU; based on Engine Load, Engine RPM and
Throttle Position. Old.Commanded position of the idle air control pintle valve. Value
represents valve position relative to the fully closed position. 125 steps indicate valve is fully
retracted (maximum by-pass air). Zero steps indicate fully closed or seated valve position.
ECM will command step position changes until actual engine speed is within 50 rpm of target
idle speed. Therefore, if the valve is mechanically incapable of moving, commanded valve
position will continue to change until zero or 125 steps is reached.

Commanded duty ratio to Rotary Solenoid Idle Air Control Valve. Percentage of time

ISC (Valve) STEP # |0+125 (215)

ISC DUTY CYCLE,

% 0+100 that voltage is high on RSO (open) coil.

ENGINE SPD 0+10000 gggllne revolutions per minute calculated by comparing the NE signal with the ECM internal
Volume of air entering the intake manifold (measured with the Karman vortex air flow meter).
The Karman sensor generates a variable frequency signal, which increases as intake air
volume increases. Signal value is expressed in milliseconds; the time between these

AIRFLOW (Karman) f_reqqency pulses. As signal frequency increases, the time between signals decreasgs. Signal
time is calculated by comparing the pulse train generated by the sensor to the clock in the
ECM.

AFM SIG. PERIOD, 0+66 Time period of Karman-Vortex airflow meter sent as an input to the vehicle ECM from the

ms Karman-Vortex airflow meter; based on the rate of air flow through the KV-AFM.

Volume of air entering the intake manifold (measured with the Volume Air Flow meter).
AIR FLOW (Ratio) Airflow meter voltage signal is converted from analog to digital for use by the ECM then
(VAF[VS)), V changed back to an analog voltage for display on the serial data stream. On OBD equipped
vehicles, signal voltage decreases as intake air volume increases.
Manifold Absolute Pressure, displayed as pressure in mmHg (millimeters of mercury), in.
Hg, or Kilopascals. Signal value is determined by comparing the PIM voltage signal to
corresponding pressures in a lookup table. As load is applied to the engine, manifold
pressure increases (approaching atmospheric pressure.)
COOLANT, °C -50++127 Temperature of the engine coolant displayed in degrees Fahrenheit or Celsius.
Position of the throttle valve displayed in degrees of throttle angle opening. Some OBD
applications display this value in steps, skipping several degrees between each position
update. Value is determined by comparing VTA voltage to corresponding value in a look-up
table. Typical signal range is between 0° at closed throttle, 70° to 80° at wide open throttle.
VEHICLE SPD, mph 0+125 Vehicle ro_ad speed displayeq in milgs or kilomett_ers per hour. Calculated by comparing the
pulsed vehicle speed sensor signal with the ECM internal clock.

Learned value (adaptive memory) correction to A/F Ratio feedback control system (based

on left and right main O2 sensors respectively). Displayed as a zero to five volt signal, which

changes in 1.25 volt steps. Neutral value (no feedback correction) is displayed as 2.50V.
0+5 Voltage lower than neutral indicates fuel delivery is being decreased to correct for a rich A/F
Ratio. Voltage higher than neutral indicates fuel delivery is being increased to correct for a
lean A/F Ratio. Learned value correction is similar to OBD [ LONG FT, maximum possible
correction is + 20% of basic injection duration. For example:
Target (commanded) Air FuelRatio in left-hand Exhaust Manifold as calculated by vehicle

INTAKE MAN, in.
HG (mmHG, Kpa) 0+1244

THROTTLE, ° angle [0+125

TARGET AFF (L
AND R), V

LEFT A/F TARGET,

V ECM.
RIGHT A/F 05 Target (commanded) Air FuelRatio in right-hand Exhaust Manifold as calculated by vehicle
TARGET, V ' ECM.

The same as OBD Il FUEL SYS. A/F Ratio feedback loop status (for left and right cylinder
banks respectively), displayed as either OFF (open loop) or ON (closed loop.) Open loop

AF FB (L & R) ON/ OFF ind@cates that the ECM ignorgs fge@bapk from thelexha.ust.OZ sensor and relies on other.
major sensors to determine final injection pulse width (i.e. intake air volume or mass, engine
rpm, and coolant temperature.) When in closed loop, Ox SIGNAL values should be
constantly variable.

Note. Not all Vehicles used all PIDs 7
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Leftside air-fuel feedback Signal state as commanded by vehicle ECM; based on Engine

LEFT A/F FB ON/OFF | load and left 02 Sensor Signal inputs to ECM. ON=feedback enabled, OFF=feedback
disabled.
Right Side air-fuel feedback Signal state as commanded by vehicle ECM; based on Engine
RIGHT A/F FB ON/OFF | load and right O2 Sensor Signal inputs to ECM. ON=feedback enabled, OFF=feedback
disabled.

OX Signal (L & R) Rich / Lean | Main O2 sensor signal
KNOCK RETARD ON/OFF status of knock_ reta_rd system operation. Indicates ON whenever detonation is
sensed and knock retard is being commanded.
Knock Sensor Signal correction as commanded by vehicle ECM; based on Engine load and
KNOCK SIGNAL ON/OFF |indicates that the ECM advance/retard strategy is controlling ignition Timing. ON=correction
enabled, OFF= correction disabled.
Same as OBD |l STARTER SIG. Status of the STA signal at the ECM. Signal will be ON
whenever the ignition switch is in the START position (voltage high at ECM).
Same as OBD Il A/C SIG. Status of the A/C magnetic clutch input to the ECM. Signal will be
A/C SIGNAL ON/OFF ON anytime the air conditioning compressor clutch is energized (voltage low at ECM). Signal
will cycle OFF whenever compressor cycles off due to low evaporator temperature.
INJECTOR P/W, 0+33 Injector Solenoid Pulse Width (on-Time) based on output calculated by the vehicle ECU;
mSec based on Engine load, Engine RPM and Throttle Position. Old.
. Angle of Throttle plate in Throttle body as sent to the vehicle ECM and calculated by the
THROTTLE ANGLE | 0+125 ECM; based on current position of Throttle position Sensor. Old.
Same as OBD I NEUTRAL SAFETY (PNP) SW. (A/T only) ON/OFF status of the neutral
NSW SIGNAL safety switch input to the ECM. Signal will be ON whenever the automatic transmission is in
the neutral or park gear positions (voltage low at ECM).
Similar to OBD Il 02S Exhaust O2 sensor signal displayed as either RICH or LEAN. High
OX (L AND R) concentration of oxygen in exhaust (lean condition) causes signal display to go LEAN (less
SIGNAL than 400 my sensor signal voltage). Low concentration of oxygen in exhaust causes signal to
go RICH (greater than 600 my sensor voltage).
LEAN MIX SENSOR 0+72 Lean mixture Sensor Current as input to the vehicle ECM; based on air-fuelRatio (02
,ma (LEAN CURNT) content) of exhaust gases.
Be3ycnoBHbIN WMHTEpec nNpeaCTaBAAOT HEKOTOpble JaHHble, KoTopble ¢dopManbHO He BCe BXOoAAT B
obazaTenbHbI NnepeveHb Mode $1, HO, TEM HE MeHee, MOTyT CUMTLIBATLCA «TSXKebIMU» CKaHepaMu.
VIN-code (Info Type $02), Vehicle Identification Number - yHWKanbHbIi WMAEHTUDUKALMOHHBIA HOMEpP
| CALIBRATION it $°# attach.att rd&<G{[Format] @aBToMOGMNSA, npeacTaBnseT cobor 17-paspsfHylo nocnefoBaTeslbHOCTb

STA SIGNAL ON/OFF

ersion=2 6ykB ¥ uudp. CoaepxuT uHDOpMaUMO O MecTe W3roTOBJIEHUS,
memth;.?:]‘q KOMMMeKTaLUMmn 1 Apyrue faHHbIe.

DateOflssue=2003-08-19 CAL ID (Info Type $04), Calibration Identification (Module) - kopa
VehiclaType=2WD MT «KanubpoBkM»  MNporpaMMHoro obecneyeHusi, ycTaHoBneHHoro ECM
EngineType=1ALFE aBTOMOb6UNs. Heckonbko HanoMuHaeT HoMmep Bepcuu MO. Hanpumep, ECU
Uilsleb =R $10, CAL ID: 01 73309069; ECU $10, CAL ID: 02 83309012. CAL ID is a
ModelYear=1 . . . o . L .

C T E=SIL calibration identification n_umbt_ar (;lmllar to_a sof‘twa!’e version number)
KindOECU=ENG & ECT for the software and calibration installed in a vehicle's ECU. CAL ID
MurmberOfCalibratian=1 indicates the exact emission software/calibration set installed in a vehicle.
[CPUOT] CVNS35 (Info Type $06), Calibration Verification Number - «koHTponbHas
ﬁgﬁggf;f;&g;;gmuﬁ'” cyMMa» Kanmbposok BY mcnonbayetca ans 3awutsl MO npoussoautens ot
LocationlD=00010013 HeCcaHKLWOHWPOBaHHOrO BMeLlaTeNbCTBa/U3MEHEHWU I, BHEAPEHWSI BUPYCOB.
ECUType=32B 320k Ob6s3aTenbHO AOCTYNHO ANS CYUTbIBAHUA B aBTO, HauMHasa ¢ 2005 MY. Mpu
MurnberOfTargete=3 Heo6pOCOBECTHOM M3MeHeHuu MO 3ToT napameTp 6yAeT reHepupoBaTb
01_TargetCalibration=34205000 «HEKOPPEKTHOE 3HaueHues.

01_TargetData=4443433536353C4C

02 TargetCalibration=34205100 B0O3MOXHOCTb MpOBEPKU BepCUMn CAL, KpOMe BCEero npo4ero, no3BonseT

02_TargetData=4443483936353F4C ybeautbCcss B TOM, 4TO AN YCTPaHEHMS BO3HUKLIEN Npobnembl
03_TargetCalibration=34205200 ~ «uccnefyeMblii aBTOMOGMNb» He HYXAaeTcs B KOppekuuu Mo°. MHoraa
03_TargetData=444538343836433F HEeKOTOpble KOAbl HEUCNPaBHOCTU BO3HWKAKT W3-3a alropuTMUUYECKUX

r %-ephEES00FO000BCEERBSF33335F 3333200000
E3CFRSD4481AR5183210000018830448 186aDadprp. < OWMOOK». W1 TONbKko  mocne  Koppekuwun  «kanmbposku» - (pparmeHt

coaepxan Kontrol the shift position | 1st [ontrol the injecti]  -25.0 %
na MM3Y) - aBToMOOWM/b BHOBb CTAHOBUTCA : C =1 1 = s} Bl
rIOﬂE-IOCTb}O MCNpasHbIM. ot AF = Enntml the shift position | 2nd Eclntrul the inierJ.ul 4.4 %
Active Test. et I = N B === 1 L ]
1 i —_ cl i For intake control
Performing ACTIVE TEST using the hand—held o o For £ ol = ontrol the shift position | ard__||Icontrol the infecti] _ 14.4 %
tester allows the relay, VSV, Actuator and so on  [yjuemsiiansy 510 =1 1 = llx 1 ]

to operate without parts removal. Performing |Gaiaceevevior vap cl oN | [Fortrolthe st postion [ ath Ikt— e et 248%
the ACTIVE TEST as first step of [ =1 T [ I =1 1 = 1l ]
troubleshooting is one of the methods 1O |Emewwevorforcvarel oF |Fomo tediomon oo |  Analod change type
Shorten labor Time. During an active test, the [ —7 | [= =1 | = 1

Binary type Digital change type Active Test Item Selection

5 CM. cTaTbio «The 12534 Reprogramming»

Note. Not all Vehicles used all PIDs 8
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data list can be displayed simultaneously and

«BO3MOXHble BapI/IaHTbI>>)

“Heavy’ Tester
Display

INJ VOL

A/F CONTROL

EVAP VSV (ALONE)

EVAP (PURGE) VSV
SCV VSV (e.g. 2AZ-
FSE)

INTAKE CTRL VSV1

VVT CTRL B1(2)*
VVT LINEAR B1(2)

VVTEX B1(2)

VVTB1(2)

A/IC CUTSIG

A/C MAG CLUTCH
FUEL PUMP SP CTL
FUEL PMP SP CTR
FUEL PUMP / SPD

TC/TE1

ETCS OPEN SLOW

ETCS CLOSE SLOW
ETCS OPEN FAST

ETCS CLOSE FAST

FUEL CUT #1
(234..)
COMP PRESS
CHECK
VENT VALVE
(ALONE)

VACUUM PUMP
FC IDL PROHBT

FUEL LEAK TEST

COOLING FAN
INJECTORCUT #1-N
TARGET FUEL
PRES

INJ TIMING #1 (N)
ACC CUT
STARTER

VENT VALVE

SCV DUTY RATIO
ACM INHIBIT

Test Details

Change injection volume between
-12% and 25 %

Change injection volume. Lower by
12.5 % or increase by 25 %

Activate EVAP VSV Control ON / OFF

Activate EVAP (Purge) VSV Control
Activate the VSV for Intake Air Control
Valve

ACIS VSV: ON or OFF

Turnon and off OCV (Qil Control
Valve): ON or OFF.

Control the VVT (bank 1(2) Intake.
Side. Between -128 and 127%

Control the VVT OCV (bank 1 (2)
Exhaust Side). -128 to 127%.

Control VVT (Bank1(2)). -128 to 127%.

ON / OFF

ON / OFF

Fuel Pump Speed Control.

SPD ON/H S OFF /M.L

Activate Fuel Pump (C/OPN Relay)
Turnon and off TC and TE1
connection. ON or OFF

Throttle Actuator
ON: Throttle Valve opens slowly

Throttle Actuator ON: Throttle Valve
closes slowly

Throttle Actuator ON: Throttle Valve
opens fast

Throttle Actuator ON: Throttle Valve
closes fast

Cylinder #1 (2,3,4...) injector fuel cut.
ON/OFF

Check the Cylinder Compression
Pressure

Activate vent Valve (built into pump
Module). ON/OFF

Activate vacuum pump (builtinto pump
Module)

ON or OFF

Maintain the Engine Speed at 2,000
rpm, pressurize the common Rail
internal Fuel Pressure to 175 MPa
ON or OFF

Stop Injection of Injector No.1-N

Control the target Fuel Pressure

Control Injection Timinh #1(N)
Active ACC Cut Relay, ON or OFF
Starter

Vent VAlve

Control SCV Duty Ratio.

Between -128 and 127%

Control the ACM inhibit. ON / OFF

measurement groups selected from the list box (Ha pucyHke -

Diagnostic Note

-All injectors tested at the same Time (at once)

-Perform test at less than 3,000 rpm

- Injection volume can be changedin 1 % graduations within control range
-Perform test at less than 3,000 rpm

-A/F CONTROL enables checking and graphing of A/F (Air Fuel Ratio) Sensor
and Heated Oxygen (HO2) Sensor voltage outputs

-To conduct test, select following menuitems: ACTIVE TEST / A/F CONTROL /
USER DATA/ AFS B1S1 and 02S B1S2, and press YES and ENTER followed by
F4 (MTS3100)

Notmally Closed VSV is Duty-Cycle controlltd by the ECM. Itis used to control
Engine Vacuum to the EVAP System in order to remove stored hydrocarbons
from the charcoal Canister. It/s also used for system leak Detection and may be
reffered to as the PURGEE VSV.

ON or OFF

ONor OFF

Intake Air Control Valve VSV Signal. Status of the ACIS VSV, which controls
the vacuum supply to the ACIS, vacuum actuator. Signal will be ON whenever the
VSV is energized (voltage low at ECM) and vacuum is being passed to the ACIS
actuator.

-Engine stalls or idles roughly when OCV turned ON

-Normal Engine running or idling when OCV off.

This valve added to present OCV control duty: 100%: Maximum advance, -100% :
Maximum retard. Engine stalls oridles roughly when VVT actuator operated by
100%. Test s possible while idling.

This valve added to present OCV control duty: 100%: Maximum retard, -100%:
Maximum advance.

This Valve addede to present OCV control Duty. 100%=Max. advance;
-100%=Max retard. At Engine stall/rough Idle when VVT Act. By 100%

Status of A/C cutoff (ACT) signal from ECM to A/C amplifier. Signal is ON (low
voltage at ECM) whenever A/C compressor cut is requested as a result of wide
open throttle operation.

Control the A/C magnet Clutch

ON (Low Speed)/ OFF (High Speed). IGN ON, Engine sopped

Fuel Pump Speed control Stasus. Pexum®’ TonnuesHoro Hacoca.

-ON: TC and TE1 connected

-OFF: TC and TE1 disconnected

This test is possible when the following conditions are met:

-lgnition Switch ON

-Engine does not start

-Fully depressing accelerator pedal (APP: 58 degrees or more)

Same as above
Same as above
Same as above

This test is possible during vehicle stopping and Engine idling.

Activate the VSV for Vent Valve built into pump module

ON/OFF

3anpeugeHvie dyHkuum FC IDL

On or OFF. Confirm that here is no Leak in the fuel System when the Common
Rail internal fuel Pressure is pressurized high

Control Electric Cooling Fan
ON or OFF

Between -128 and 24.8%. Test possible at Idling

Between -16 CA 16 CA Test possible at Idling
IGN ON, Engine stopped

ON or OFF

ON or OFF

Perform Test only for 10 seconds

Test is possible while Engine idling

Note. Not all Vehicles used all PIDs 9
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Raise temperature of DPNR to more that 600°C by adding uel intermittenty using
the Exhaust fuel addition Injector
Raise temperature of DPNR to more that 600°C by adding uel intermittenty using

DPNRREJU (PM)  DPRN Catalyst Regeneration (PM)

DPNR REJU (S) DPRN Catalyst Regeneration (S) the Exhaust fuel addition Injector

AICS VSV ON / OFF Activate the VSV for Air Intake Control System (AICS)
Tank Bypass VSV. Purge Flow Switching Valve VSV — normally Open VSV is
located on the Charcoal Canister. It allows Vacuum from EVAP VSV (or PURGE

TANK BYPASS VSV | ON/ OFF VSV) to Flow through the Canister. When actived by the ECM during internal uel
bladder Leak Detection, it switches Airflow from the Canister to the outer tank
bladder only.

FAN MOTOR ON/ OFF Activate the Electric fan motor.

System Check
Performing a SYSTEM CHECK enables the System, which consists of multiple Actuators, to be operated without
removing any parts. In addition, it can show whether or not any DTCs are set, and can detect potential
malfunctions in the System. The SYSTEM CHECK can be performed with a tester.

“Heavy” Tester Display Test Details Diagnostic Note

If no DTCs in PENDING CODE after performing this test,

EVAP SYS CHECK Perform 5 steps in order to operate EVAP - .

(AUTO OPERATION) key-off monitgr automaticall;l/)(35°C or less) System functioning pormally. Refer to EVAP Inspection
Procedure on Repair Manual

EVAP SYS CHECK Perform 5 steps in order to operate EVAP | Used to detect malfunctioning parts. Refer to EVAP

(MANUAL OPERATION) | key-off monitor manually (35°C or less) Inspection Procedure on Repair Manual

Al INJ CHECK Perform 6 steps in order to operate air If no DTCs in PENDING CODE after performing this test,

(AUTO OPERATION) injection System automatically System functioning normally

Al INJ CHECK Perform 8 operations in order to operate air

(MANUAL OPERATION) | injection System monitor manually Used to detect malfunctioning parts

Control List
D-4 SFI (Sequential
Multiport Fuel Injection)  |An L-type SFI system directly detects the intake air mass with a hot wire type mass air flow meter.
System
Ignition timing is determined by the ECM based on signals from various sensors. Corrects ignition
timing in response to engine knocking.

ESA (Electronic Spark Knocking Judgment 1 or 2 knock sensors are used to improve knock detection.

Advance) Control (KCS)
ECT Shifting Torque | The torque control correction during gear shifting has been used to minimize the
Control shift shock.

Based on the signals provided by the sensors, this system applies corrections to the throttle position
that has been calculated in accordance with the condition of the engine, in order to achieve an
appropriate throttle position.
VSC Control |Controls the throttle valve position when the VSC is operating.
Maximum | Controls the engine by closing the throttle valve, thus suppressing the speed of the
Speed vehicle when it reaches 230 km/h on a 2WD model and 210 km/h on a 4WD model (or
Control 240 km/h on models other than the U.S.A. and Canada).
ldle Speed pontrols the fast idle spged in accordance with the engine coola.nt temperature, and t.he
Control(ISC) idle spegd_ aﬂer the engine has been warmecli.up. It controls the idle speed by regulating
the fuel injection volume and the throttle position.
Dual VVT-i Control Controls the optimal intake and exhaust valve timing in accordance with the conditions of the engine.
SCV(Swi Optimally controls the air current in the combustion chamber by closing one of the independent intake
(Swirl Control Valve) - . . O e
Control ports in gccordarjce with the coolant temperature and engine condition, in order to stabilize the
combustion and improve performance.
ACIS (Acoustic Control

Induction System) Control
Fuel Pump Control(For Controls the discharge pressure of the high-pressure fuel pump in accordance with the conditions of
High Pressure Side) the engine.

Turns the fuel pump ON/OFF in accordance with the starter signal and the engine speed signal. Stops
the operation of the fuel pump in accordance with the signals from the airbag ECU.

ETCS-i (Electronic
Throttle Control System-
intelligent)

Varies the intake manifold length to suit the conditions of the engine.

Fuel Pump Control

Cold-start Fuel Injector Operates the cold-start fuel injector to improve the startability of a cold engine. (Only U.S.A, Canada)

Control
After the starter starts to crank the engine, this control continues to apply current to the starter until the
Cranking Hold Control engine starts. Thus, it prevents the failure of the engine to start when the driver inadvertently turns the
ignition switch to OFF just before the engine fires.
Air-Fuel Ratio Sensor Turns the air-fuel ratio sensor heater ON/OFF in accordance with the coolant temperature and the
Heater Control driving conditions.
Heated Oxygen Sensor | Maintains the temperature of the heated oxygen sensor at an appropriate level to increase accuracy of
Heater Control detection of the oxygen concentration in the exhaust gas.
Evaporative Emission The ECM controls the purge flow of evaporative emissions (HC) in the charcoal canister in accordance
Control with engine conditions.

Air Conditioning Cut-Off By controlling the air conditioning compressor ON or OFF in accordance with the engine condition,

Note. Not all Vehicles used all PIDs 10
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Control drivability is maintained.

Engine Immobiliser Vghlcle Antl-Theﬂ_System. Prohibits fuel delivery and ignition if an attempt is made to start the engine
with an invalid ignition key.

Communicate with

multiplex communication |Communicates with the meter ECU, A/C ECU, etc., on the body side, to input/output necessary signals.

system

Enables the accurate and detailed diagnosis of malfunctions through the use of the hand-held tester

diagnostic tool to access the SAE-prescribed DTC and data, as well as to perform active tests.

When the ECM detects a malfunction, the ECM stops or controls the engine according to the data

already stored in the memory.

Diagnosis

Fail-Safe

Function of Main Components Evaporative Emission Control System. Function of Main Components

Charcoal Canister Contains activated charcoal to absorb the vapor gas that is created in the fuel tank.
Controls the flow rate of the vapor gas from the fuel tank to the charcoal canister when
the system is purging or during refueling.

Restrictor Prevents the large amount of vacuum during purge operation or system monitoring

Valve operation from affecting the pressure in the fuel tank.
Fresh air goes into the charcoal canister and the cleaned drain air goes out into the
atmosphere.

Refueling Valve

Fresh Air Inlet

Pump Module performs the Canister

fuel evaporative emission Vent Opens and closes the fresh air line in accordance with the signals from the ECM.
leakage check. This check is |Valve

done approximately five hours |Vacuum | Applies vacuum pressure in the evaporative emission system in accordance with the
after engine is turned off. So  |Pump signals from the ECM.

you may hear sound coming
from underneath the luggage
compartment for several
minutes. It does not indicate a

Pressure Detects the pressure in the evaporative emission system and sends the signals to the
Sensor ECM.

malfunction.
Opens in accordance with the signals from the ECM when the system is purging, in order to
EVAP Valve send the vapor gas that was absorbed by the charcoal canister into the intake manifold. During
the system monitoring mode, this valve controls the introduction of the vacuum into the fuel tank.
Air Filter Prevents dust and debris in the fresh air from entering the system.
Service Port This port is used for connecting a vacuum gauge for inspecting the system.
Controls the pump module and the EVAP valve in accordance with the signals from various
ECM sensors, in order to achieve a purge volume that suits the driving conditions. In addition, the
ECM monitors the system for any leakage and outputs a DTC if a malfunction is found.
Actuator
Main Relay Supplies main power to the SFI, ESA system, etc.
Circuit Opening Relay Supplies power to the fuel pump system.
High-Pressure Fuel Pump Pressurizes fuel.
Fuel Injector Injects an optimal volume of fuel at an optimal timing.
Cold Start Fuel Injector Injects an optimal volume of fuel to improve the starting of a cold engine.
Air-Fuel Ratio Sensor Heater Heats the air-fuel ratio sensor to promote feedback control when the engine is cold.
Heated Oxygen Sensor Heater | Heats the heated oxygen sensor to promote feedback control when the engine is cold.
Igniter Turns the current to the ignition coil ON/OFF at an optimal timing.

Electr. Controlled Throttle Motor | Controls the position of the throttle valve in accordance with driving conditions.
Intake Camshaft Timing OCV Controls the intake VVT-i at an optimal valve timing.
Exhaust Camshaft Timing OCV | Controls the exhaust VVT-i at an optimal valve timing.

Rotary Solenoid for ACIS Opens and closes the ACIS valve in accordance with driving conditions.
\l\//l;:loer)for SCV (Swirl Control Opens and closes the swirl control valve in accordance with driving conditions.

Evaporative Purging VSV Regulates the purge volume of the canister.

EDU (Electronic Driver Unit) Convgrts the injgction request signal from the ECM into a high voltage, high amperage injector
actuation signal in order to actuate the high-pressure fuel injector.

Purge Flow Control. When the engine has reached predetermined parameters, stored fuel vapors are purged from the charcoal canister

whenever the EVAP valve is opened by the ECM.The ECM will change the duty ratio cycle of the EVAP valve, thus controlling purge flow volume.

Purge flow volume is determined by intake manifold pressure and the duty ratio cycle of the EVAP valve. Atmospheric pressure is allowed into the

charcoal canister to ensure that purge flow is constantly maintained whenever purge vacuum is applied to the charcoal canister.

ORVR (On-Board Refueling Vapor Recovery). When the internal pressure of the fuel tank increases during refueling, this pressure causes the

diaphragm in the refueling valve to lift up, allowing the fuel vapors to enter the charcoal canister. Because the canister vent valve is always open

(even when the engine is stopped) when the system is in a mode other than the monitoring mode, the air that has been cleaned through the

charcoal canister is discharged outside of the vehicle via the fresh air line. If the vehicle is refueled during the system monitoring mode, the ECM

will recognize the refueling by way of the vapor pressure sensor, which detects the sudden pressure increase in the fuel tank, and will open the

canister vent valve.

Air-Fuel Ratio Control. The system determines the fuel injection volume based on the engine speed and the intake air volume (whichis detected

by the airflow meter). After the engine is started, feedback control is effected on the air-fuel ratio based on signals from the air-fuel ratio sensor.

Note. Not all Vehicles used all PIDs 11
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Diagnostic Trouble Codes | Live Data Meter | Live Data Graphs” Live Data Grid | OZ Sensors | Test OnBoard System | OnBoard Test Results June 2007
V. P.Leshchenko
Sensor MameSystem: Enhanced Powertrain CAN Value Units Minimurn Maximurm Range A Vcrnonb30BaHb! maTtepuari
Calculated Load |25 % -0 100 = 24 % Engine Control Systems | -
Coclant Temperature |94 C v | -40 215 [— 52 % c 852 (00401-TH852 V3
shart Term Fuel Trim Bark One - 078 % - | -100.00 99.22 [— 50 % ourse . ( )
Long Term Fuel Trim Bank One - |-0.78 % v | -100.00 99,22 ] 49 % Engine Control Systems || -
Shart Term Fuel Trim Bank Two ~|o.78 % ~| -100.00 39,22 [— 50 % Course 874 (00401-TH874)
Long Term Fuel Trim Bank Two - 0.00 % ~ | -100.00 99,22 [ —— 50 % Advanced Emissions &
Engine RPM | 657 r{min ~|a 3000 7% Driveability Diagnosis - Course
Ignition Timing Advance For #1 22,5 deq ~| 640 £3.5 I 1 67 % 972 (00401-TH972)
Intake Air Temperature =|s1 C - | -40 215 — 35 % Toyotal/Lexus Service Repair
Air Flow Rate From Mass Air Flow Sensor e 2,98 am/s * 0.00 655,35 0% Manuals
Absolute Throttle Position |14 o >0 100 ] 14 % Operator’s Manuals Diagnosis
B152 02 Sensor Output Yolkage -+ 0,835 W | 0.000 1.275 l 1 B5 % Testers Vetronix (3’d Edition)
E152 02 Sensor Fuel Trim 99,06 k3 - | -100.00 99,22 [ ] o9 Description of TIS
B252 02 Sensor Output Yolkage -+ 0,500 W | 0.000 1.275 l 1 B2 %
B232 02 Sensor Fuel Trim 99,06 k3 - | -100.00 99,22 [ ] 9%
B151 Wids Band 02 Sensor Equivalsnce Ratio - 0,994 Larn - | 0,000 1.993 [ — 43 %
B151 Wids Band 02 Sensor Yoltage - 0887 W - | -123.000 127.996 [— 50 % |
B351 Wids Band 02 Sensor Equivalsnce Ratio - 0,993 Larn - | 0,000 1.993 [ — 43 % |
B351 Wide Band O2 Sensor Yoltage | 6.821 W v | -128.000 127,996 [— 52 % 155 Sachstream :
Barometric Pressure - 100.00 kPas ~ | 0.00 255.00 I— 39% [
B151 Wids Band 02 Sensor 2 Equivalence Ratio | 0,994 Larn - | 0,000 1.993 [— 43 %
B151 Wide Band 02 Sensor 2 Yoltage | 5.606 A - | -128.000 127,996 [ — 52 %
B351 Wids Band 02 Sensor 2 Equivalence Ratio | 0,993 Larn - | 0,000 1.993 [— 43 %
B351 Wide Band 02 Sensor 2 Yoltage | 6,075 mé ~ | -128.000 127,996 [ — 52 %
B151 Catalyst Temperature - 421,20 [ * | -40.00 6513.50 7 %
E152 Catalysk Temperature o 421,20 Z > | -40.00 6513.50 7 o
BZ251 Catalyst Temperature - 274,70 [ * | -40.00 6513.50 4 %
BZ5Z Catalyst Temperature < 27470 C - | -40.00 6513.50 4 %
Contral Module Volkage 13,03 Y * 0.00 65,54 = 19 %
Absolute Load Yalue =13 Yo |0 25700 0%
Commanded Equivalence Ratio 10,999 Lam ¥ 0.000 1.999 [— 49 %
Relative Throttle Position = o >0 100 0%
Absolube Throtte Position B 45 k3 -0 100 [I— 45 %
Absolute Throttle Position 0 16 o >0 100 a 15 %
Absolute Throtte Position E k] i3 -0 100 I— | 3%
Commanded Throttle Actuator Contral 14 o >0 100 1 14 %
Absaolute Evaparative Syskem Vapaor Pressure -+ 100 %o |0 100 1 ] 100 %
AF Fuel Trim Bank 2 Sensor 1 0,999 miés - | 0,000 1.999 [— 43 %
AFS Fuel Trim Bank 2 Sensor 1 | 3,266 Y - | 0.000 7.999 I— 40 %
AF Fuel Trim Bark 1 Sensor 1 < 1.004 miés - | 0,000 1.999 [— 50 %
AFS Fuel Trim Bank 1 Sensor 1 | 3.275 W ~ | 0.000 7.999 I— 40 %
‘Warm-up Cycle After DTC Cleared =2 Counk > 0 255 0%
Atmosphere Pressure - 100 kPa >0 255 I— 39 %
Catalyst Temperature (Bank 2 Sensor 2) - 4644 F | -40.0 11756.3 4 %
Catalyst Temperature (Bank 1 Sensor 2) 4644 F | -40.0 11756.3 4 %
Catalyst Temperature (Bank 2 Sensor 1) - | 725.5 F | -40.0 11756.3 6 %
Catalyst Temperature (Bank 1 Sensor 1) | FE25.5 F ¥ -40.0 11756.3 B %
Thrattle Sensor Positioning 2 45 k3 -0 100 [I— 45 %
Thrattle Sensor Positioning |0 o > 0 100 0%
Air-Fugl Ratio 0,999 Lam - | 0,000 1.999 [— 43 %
vehicle Load =13 k3 -0 25700 0%
2nd Air Monitar Complete |0 Bit > 0 1 0%
Comprehensive Component Monitor Complete |0 Eit > 0 1 ] 100 %:
Time After DTC Cleared - 59 Min >0 65535 0%
Running Tirme From MIL On =0 Min |0 65535 0 %
Thrattle Matar <14 i3 -0 100 ] 14 %
Accelerator Position 2 - % |0 100 I— 31%
EGR Learning Status =0 Eit |0 1 0%
02 Sensor After HC Adsorber and Catalyst (Bank 7 0 Eit > 0 1 0%
OZ Sensar After HC Adsorber and Catalyst {(Bank F- 0 Eit |0 1 0 %
Injection Yolume (Cylinder 13 - | 0,088 ml | 0,000 2,048 4 %
Injeckar --12.18 ms - 0.00 32.64 & %
Initial Engine Coolant Temperature |82 C - | -40 120 ] &z29%
Initial Exhaust Temperature {IM) a C |0 1000 0%
Initial Exhaust Temperature (OUT) |0 C > 0 1000 0%
Initial Intake Air Temperature w52 C v | -40 120 [— 57 % v
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