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1T/ 20n-Board Diagnostics? .@

DX X W FERBAERESlss (ECU) - FrARbER RS, HmH N ARG
FWMAGNEIZEINE, S35 BEMISHMINE 20,

TEZ—FR{E:. On-Board Diagnostics - OBD, ZEZ(iZHf,
EiZzHE SR, OBDEEFMNEREE, FE N mENHEXBNERRIPER,

» BEMS: HEAEXAIOBD — Emission related, BIEEARXBRHITF: Engine Control Module.
Transmission Control Module. Battery Management Module, ZEHH, 1BR5 R HER A5

AR ARG EN H X FHERAE<AIOBD.,
S FOBDHIBHARE X :

1. MEZHERNEEGE. FHEEZE. FHEEEEGEE. X 2N ERBNEL T B
2. ZFFEPFRREEXBIOBDIZENY, AOff BoardiZWi{YiRHHEXE R

Automotive Products

4 RAREIREHA (LX) ARAS Integrated Solutons

NNNNNNNNNNNN



OBDIZBTETERIIIMN (R AZR)

= SAE J1979/ISO 15031-5: EHTFRAEMNIOREFTHE

0x01 | IEKRICHIERERES . B B EiESE

0x09 | iBREMEA: VIN, CALID, CVN, IUPR Values,

0x03 | EEHIA#ECED (DTC Diagnostic Trouble Codes)

0x02 | EEERFAINEERAD AR E 1 EdE (Freeze Frames)

WIERTF 0x07 | EEBURIRENFERAD

Ox0A | BEBUK AHERAD

0x04 | BRR/EEHRE(ZE (DTCs, Freeze Frames, MIL, Test Result)
0x06 | KBETIFEREERENFBERNRKER: ek, WIE,
TCRR MR 0x05 | FKEUE RS LEENIRER ((XATK-Line)

0x08 | FKEBEH RS, M AT A= T

HIERESERER
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OBDIZBTETERIIIMN (R AZR)

* SAEJ1939: T ZNATEZRFHZEMNCANMEZBENN, EHETIREHMS, HISAEJ1939-32%TF0BDN AMIES.

= 5 SAEJ1979[E, SAEJ1939M%ZEr, =tz RN ZX—E IS E EREIRRE NN ., EARNESFE
BRNEEMERAEDN.

» SR (ME{EE, MIL, ReadinessZ) 7£)1939d#E X 3F44H HDMx (Diagnostic Messages, X2/FS) . (SAE
J1939-73 Application Layer - Diagnostics)

= HPNBESHMARGEHREIEES B CEIRAISPN (Suspect Parameter Number) , BB HEE 14 FRAISPNEK A4 A [E
—/NPGN (Parameter Group Number) . IZHWI{SGBITIPGN, X #IEFHITIZHIEE. (SAE J1939-71 Vehicle Application
Layer)

»  OBDIZEHIS NI FDMO5,
»  SAEJ1939-84: FURAZAMKARAE.
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OBDIZBTETERIIIMN (R AZR)

ISO 27145 Road vehicles -- Implementation of World-Wide Harmonized On-Board Diagnostics (WWH-OBD)
communication requirements: FR7</E 757 FAZEOBDIMY

» WWH-OBDHRIEENHATRA/ENERNEBE, s AFM7ERBESEHE .
» HSEXRAEHFRZHESEHARN4NUDSHRS LI OBDEIEAY LA :

R% SID Aig

ReadDataByldentifier 0x22 | IBRIZHTRMERES. &R, WKER. FWES. IUPR,
ReadDTClInformation 0x19 | IEEEEMBEREIALZEN: a1, HE. BIA. KRR KA
ClearDiagnosticinformation 0x14 | MBrEERBSEEZHESR

RoutineControl 0x31 | EEBEHRS. Wik TR a5

= BZ4E, XIEECANFIEtherneti®@IN; RN Fth X 3FK-LineFFlexRay.

= EEAJ)1979F1J19397 2 E X IR,
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2= OBDEUIERI IS 1L

ISO 15765-4:2016(E)

Table 7 — 11 bit legislated OBD/WWH-0BD CAN identifiers

CAN identifier Description
7DFyg CAN identifier for functionally addressed request messages sent by external test
equipment

7E0ys Physical request CAN identifier from external test equipment to ECU #1
7EB16 Physical response CAN identifier from ECU #1 to external test equipment
7El1s Physical request CAN identifier from external test equipment to ECU #2
7E91¢6 Physical response CAN identifier from ECU #2 to external test equipment
TE215 Physical request CAN identifier from external test equipment to ECU #3
TEA4s Physical response CAN identifier from ECU #3 to external test equipment
7E315 Physical request CAN identifier from external test equipment to ECU #4
7EB1s Physical response CAN identifier ECU #4 to the external test equipment
TE415 Physical request CAN identifier from external test equipment to ECU #5
7EC1s Physical response CAN identifier from ECU #5 to external test equipment
7ES516 Physical request CAN identifier from external test equipment to ECU #6
7EDyg Physical response CAN identifier from ECU #6 to external test equipment
7Eb645 Physical request CAN identifier from external test equipment to ECU #7
7EE1s Physical response CAN identifier from ECU #7 to external test equipment
7ET16 Physical request CAN identifier from external test equipment to ECU #8
7EF 5 Physical response CAN identifier from ECU #8 to external test equipment

While not required for current implementations, itis strongly recommended (and may be required by applicable legislation)

that for future implementations, the following 11 bit CAN identifier assignments be used:

—  7EDy¢/7EBy¢ for ECM (engine control module);

—  7E1;¢/7E9;¢ for TCM (transmission control module).

Table 9 — 29 bit legislated 0OBD/WWH-0BD CAN identifiers

CAN identifier Description

1815 DB;g 3315 Fls |Functional request CAN identifier from external test equipment to ECUs with #33¢

1815 DA XX 5 Fli¢ |Physical request CAN identifier from external test equipment to ECU #XX;¢

1816 DA1g F115 XX15 |Physical response CAN identifier from ECU #XXj¢ to external test equipment

While not required for current implementations, it is strongly recommended (and may be required by applicable
legislation) that for future implementations, the physical ECU addresses be used in accordance with the assignments found
in SAE ]2178/1.
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2= OBDEUIERI IS 1L

IS0 15765-4:2016(E)

{ Initiafization sequence | Y !
Connect External Test Equipment to ! 0K (
OBD/WWEH-0BD Diagnostic |
Connectar l Refer ta figure 4
st first bavdrate NOTOK
— - s _
[ only ifsupportedby
external test i ent
Set baudrate of the CAN interface to I L equpment |
baudrate of badrateRecard i Transmit IS0 27145-3 WWH-DBD request |
11 hit CAN-ID, Service 0x22, PID 0XFR10
« I I
e
bawdrate | I
|
m baudrate validation NOTOK sl ! :
Service 0x01, PID 0x00) ;:I‘d‘;fl’f‘ I oK Ferform IS0 27145=3 WWH=0BD |
Refer to figure 3 | response validation (11 bit CAN-ID] |
i Refer to figure 5 |
oK o futher i |
baudrate ,
avallable | Rt I
o [ Perform IS0 15031-5 OBD v | |
validation {11 bit CAl | |
Refer to figure 4 i Transmit 1S0 27145-3 WWH-DBD reguest |
i (29 hit CAN=ID, Service 0222, FID 0xF810) |
NOTOK | |
I l !
Trans 150 1503 1=5 OBD request l :
(29 bit CAN=ID, Service x01, PID 0x00) ! oK Perform 150 27145-3 WWH-0BD NoTOK |
response validation it CAN-|
| dation (29 bit CANID)
I Refer to figure § |
| |
S /
Referto figure 4 4
i 150 15765-4 150 27145-4 Not IS0 15765-4 compliant
compliant compliant Not IS0 27145-4 compliant |
—— 1 —_—
L ,

Figure 2 — Initialization sequence overview
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T sitver scan-Tool 7.38.39.41255

\——

\\Y4 -l,

Options Help [ECIRumic]

o=l

= 1979 11939/15027145

E8 ECM-EngineControl E9 HPCi-HybridPtcirll E.

PID  Value  Unit
01 | 0DODOD00 Bit Monitor status since DTCs cleared
0000 0111 « MIL off, 0 fault code entries
11100101 « Misfire menitoring supported and complete
0000 0000 - Fuel system monitoring supported and complete

« Comprehensive compenent menitoring supported and complete
« Catalyst monitoring supported and complete

« Heated catalyst monitoring net supported

- Evaporative system monitoring supported and complete

« Secendary air system menitering not supported

« Oxygen sensor monitoring supperted and complete

« Oxygen sensor heater monitoring supperted and complete

- EGR and/or VT system monitaring supported and complete

Fuel system A status

0000:0000 Bit Fuel system B status
o 00/% Caleulated load value

05 21°¢ Engine coolant temperature

%6 00/% Short term fuel trim - Bank 1

o7 39 % Long term fuel trim - Bank 1

0A 435 kPa Fuel pressure (gauge)

0B 98 kPa Intake manifold absolute pressure

0cC 0 1/min Engine RPM

0D 0 km/h Vehicle speed sensor

(3 00/° Ignition timing advance for #1 cylinder
OF 21 °C Intake air temperature

10 0.00 g/s Air flow rate from mass air flow sensor
n 290 % Absolute throttle position

Location of oxygen sensors
« Bank 1 Sensor 1
- Bank 1 Sensor 2

1 1275 v Oxygen sensor output vltage (Value = FF) Bank 1 Sensor 1
00| % Short term fuel trim Bank 1 Sensor 1

15 1275 v Oxygen sensor output voltage (Value = FF) Bank 1 Sensor 2
992 % Short term fuel trim (Value = FF) Bank 1 Sensor 2

1c 0B Hex | OBD requirements to which vehicle or engine is certified JOBD and OBD Il

1 0s Time since engine start

2 0/ km Distance traveled while MIL is activated

2% 00[% Commanded evaporative purge

2 90% Fuel level input

30 255 Number of warm-ups since DTCs cleared (Value = FF)

31 10720 km Distance traveled since DTCs cleared

32 | -149425/Pa Evap system vapor pressure

33 98 kPa Barometric pressure

ar 260/ =r atahict tarmnaratirs Rank 1 Sancar 1

Mede 2 Mede 3 Made 4 Made 6 Mede 7

-

10 RABRZETFEFA (b=

m i D48

TCM-TransmisCtrl EB FPCM-FuelPumpCtrl EC HPC2-Hybridptctrl2

m e

ED BSCM-BrakeSystem EF BECM-B+EnergyCtrl

lagRA D/SSTF

T List of supported Modes and PIDs X
Mode |PD | Modules Comment
Mode 1 Current powertrain diagnostic data
1 00 E8 E9 EA EB EC ED EF PIDs supported 01-1F
01 E8 E9 EA EB EC Monitor status since DTCs cleared
03 E8 Fuel system A status, Fuel system B status
04 E8 Calculated load value
05 E8 Engine coolant temperature
06 E8 Short term fuel trim - Bank 1, Short term fuel trim - Bank 3
o7 E8 Long term fuel trim - Bank 1, Long term fuel trim - Bank 3
(' ES EB Fuel pressure (gauge)
08 E8 Intake manifold absolute pressure
oc E8 Engine RPM
oD E8 Vehicle speed sensar
0E E8 Ignition timing advance for #1
oF E8 Intake air temperature
10 E8 Air flow rate from mass air flow sensor
E8 Absolute throttle position
13 E8 Location of oxygen sensars
14 E8 Oxygen sensor output voltage, Short term fuel trim
15 E8 Oxygen sensor output voltage, Shart term fuel trim
1c E8 OBD requirements to which vehicle or engine is certified
1F E8 Time since engine start
20 E8 E9 EA EB EC ED EF PIDs supported 21-3F
E8 Distance traveled while MIL is activated
2€ E8 Commanded evaporative purge
2F E8 Fuel level input
30 E8 Number of warm-ups since DTCs dleared
3 E8 Distance traveled since DTCs cleared
32 E8 Evap system vapor pressure
33 E8 Barometric pressure
3c E8 Catalyst temperature Bank 1 Sensor 1
40 E8 E9 EA EB EC ED EF PIDs supported 41-5F
E8 Monitor status this driving cycle
42 ESEQ EA EB EC ED EF Control module voltage
B sawe Close
Mode 9 Mode A ®) cydical Once
LoG DDE RAD

HERR

O
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33 Scan-Tool I ISO 15765-4 (CAN)

tNE TR AETE T 1979 1193915027145
E8 ECM-ZEHIEHEIELR
PD  EE B i aa - 0o X
o e B > W TR x EMAE B &E
% e ieaane e ™R et | SR © &m
07 -100.0 % FHERCEERE - SiE X 7DF 010D
-100.0 % KIARCETEEE - SE4E3 RX 7E8 41 0D FE 00 00 00 00
08 -100.0 % FERERCHIREEE - SATE2 X 7DF 09 02
® gg i“,:‘?;zk 'Ezg :Ei: RX 7E8 49 02 01 4C 44 43 31 32 33 34 35 36 37 383930 31 3233 34 © BB
-100.0 % I [BEE - SEE4 ™ 7DF 09 00
0A 0 kPa HEGH RX TE8 49 FF FF FF FF FF FF
08B 254 kPa HSIRERUED
0c 6183 /min  EEHFEIE
oD 54 kb EiEGEEE a
0E 63.0 * Sl ARATA
OF 202 °¢ ‘u%&iﬁ v T
10 653.90 g/s ..E%“E-Edﬁﬁ
1 9.6 % RIS
12 000D 0000 Bit i%i}t:ﬁti&ﬁ&?:: 2
13 | 0000 0000 Bit SETHRUS p_ﬂ
14 0.000 V SEERSHEE
-100.0 % EHAHEEE
15 0.000 V SEFSEEHRE
-100.0 % EEEEE
16 0.000 V Efs“i%m:ﬁ%"
-100.0 % y
17 .000 V SiE £
r?gc?.g % ggﬁ?ﬁg‘%i @ =9
18 0.000 V Sfe=Satak

-100.0 % SRR E

m Mode 2 Mode 3 Mode 4 Mode 7 Mode A OF 373 B

arn el « rhdltbhos g e Cae Famt aran seen mac R seer dofok B D A . L T
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( ) T Stver Santoor 7393541255

File Trigger Functions View Graphic Options Help [N oA

Note: An OBD Svc tool for
C‘SlendAddre?: J1938 must complete its iw F o #2O BLU OB B
faim 1equest lara: - Address Claim before

service tool. = -
transmitting any requests. J1979 = J1939/15027145
00 Engine 1 l 00 Engine 1 w3 01 Engine 2 W@ 3D Exhaust Emission Controller
Readin: Status. Readiness Status
Receive Address If there are no names Value description Value PGN  Group description

Value desc Value PGN Group description Claim Responses received. OBD for J1939
[Acts Bisgroetc Bouble Code Court SFECE " Dingmostic Readiness 1, Mandor tsus since D cleared i

is not s IﬂnOﬂﬁd. Previously Active Trouble Codes

SFECE | Diagnostic Readiness 1, Monitor status since DTCs cleared

SFECE " Diagnostic Readiness 1, Monitor status since DTCs cleared

Previcusly Active Trouble Codes SFECE " Dingnostic Readiness 1, Monitor status tince DTCs cleored
080 Comptiance SFECE Y Diognostic Readiness |, Moritorstatus since DRCs deared 08D Compliance HD 0BD | SFECE " Diagnostic Readiness 1, Monitor status since DCs cleared
Bt (T § T SFECE  Diagnostc Readiness |, Morisor status since DCs dhared Continuously Monitored Systems Support/Status 0000 0000 SFECE | Diagnostic Readiness 1, Monitor status since DCs cleared
Misfie monitoring Support SFECE " Disgnostic Readiness 1, Monitor status since DICs dleared Misfire monitoring Support not supported | SFECE | Diagnostic Readiness 1, Monitor status since DCs cleared
Misfive manitoring Stat SFECE ) Disgeaoctic Readinese |, Monitos tatus tince DIC: dheared Received Ve ~ Misfire monitoring Status test complete | SFECE " Diagnostic Readiness 1, Monitor status since DICs cleared
Fuel system monitoring Support SFECE ™ Dingnostic Readiness |, Morisor status ince DTCs cheed Address Claim No—b‘\ Stop ) Fuel system monitoring Support not supported | SFECE | Diagnostic Readiness 1, Monitor status since DCs cleared
Fuel system monitaring Status SFECE | Diagnostic Readiness 1, Manitor status since DICs cleared Fuel system monitoring Status test complete | SFECE " Diagnostic Readiness 1, Monitor status since DICs cleared
Comprehesive component menitaring Support SFECE " Disgnostic Readiness |, Monitor status since DICs chered Comprehensive companent monitoring Support not supported | SFECE | Diagnostic Readiness 1, Monitor status since DCs cleared
e e [ repr s a—— Comprehensive companent manitaring Status test complete | SFECE  Diagnostic Readiness 1, Monitor status since DTCs cleared
Non-continuously Menibored Systeans Support SFECE Y Diagnostic Readiness 1, Moritor status cince DICs desred Y:s Non-cantinuously Monitored Systems Support 0000 0000 0000 0000 SFECE | Diagnostic Readiness 1, Monitor status since DTCs cleared
Non-continuously Monitored Systems Status $FECE Y Disgnontc Readiness 1, Moribor status since DCs cleored Non-continuously Monitored Systems Status 000D 000D 0000 0000 SFECE " Diagnostic Readiness 1, Monitor status since DTCs cleared
E6R system manitoring Support SFECE " Diagnostic Readiness 1, Mo s since DTCs cheared DMS5 contents determine EGR system monitoring Support not supported | SFECE | Diagnostic Readiness 1, Monitor status since DTCs cleared
EGR system monitoring Status Readiness 1, Monitor status since DTCs cleared ;;’;:“frmulﬁ‘s whether OBD is supported EGR system monitoring Status test complete | SFECE " Diagnostic Resdiness 1, Monitor status since DICs cleared
Exhaust Gas sensar heater manitoring Supy SFECE " Diagnostic Readiness |, Monitor status since DICs cleared on the vehicle via an Exhaust Gas sensor hester monitoring Support not supported | SFECE | Diagnostic Readiness 1, Monitor status since DTCs cleared
TR 00 sena ek rivods D SFECE Y Dingmostic Readiness |, Monitor tatus since DICs dared enumerated type. Exhaust Gas sensor heater monitoring Status test complete | SFECE " Diagnostic Readiness 1, Montor status since DTCs cleared
Exhaust Gas seror monitoning 5 $FECE Y Diagnostic Readiness 1, Moritor status since DICs dleared Exhaust Gas sensor monitoring Support not supperted | SFECE | Diagnostic Readiness 1, Monitor status since DICs cleared
Exhaust Gas sensor manitoring Status SFECE " Dingnostic Readiness 1, Monitor status since DTCs cleared Exhaust Gas sensor monitoring Status test complete | SFECE " Diagnostic Readiness 1, Monitor status since DICs cleared
A/C system refrigerant manitoring Support SFECE " Diagnostic Readiness 1, Monitor status since DICs cleared All returned values must AVC system refrigerant monitoring Support not supported | SFECE | Diagnostic Readiness 1, Monitor status since DCs cleared
AVC system refrigerant monitoring Status SFECE | Diagnostic Readiness 1, Monitor status since DTCs cleared be reviewed to determine A/C system refrigerant monitoring Status test complete | SFECE | Diagnostic Readiness 1, Monitor status since DTCs cleared
Secondary ai system manitoring Sup Diagnostic Readiness 1, Manitor status sinee DICs cleared Receive DM5 which, if any devices, Secondary air system monitoring Support not supperted | SFECE | Diagnostic Readiness 1, Monitor status since DCs cleared
Secondary s systim mardbodng Stabus SFECE ™ Diagnostic Resdiness |, Manitor status since DICs clesred Responses. support OBD, and which Secondary air system monitoring Status test complete | SFECE " Diagnostic Readiness 1, Monitor status since DICs cleared
Evaporative system monitoring Suppart SFECE " Diagnostic Readiness 1, Monitor status since DTCs cleared form of OBD they suppert. Evaporative system monitoring Support not supported | SFECE | Diagnostic Readiness 1, Monitor status since DTCs cleared
Er e SFECE | Diagnostic Readiness 1, Monitor status since DICs dleared Evaporative system monitoring Status test complete | SFECE " Diagnostic Readiness 1, Montor status since DICs cleared
Heated catalyst menitoring Support SFECE " Diagnostic Readiness 1, Monitor status since DTCs cleared Heated catalyst monitoring Support not suppertedl | SFECE | Diagnostic Readiness 1, Monitor status since DCs cleared
Ficxter catalyst mumiinding Sisbes SFECE | Dingostic Readiness 1, Moriloe stahus since DCx deased Heated eatalyst monitoring Status test complete | SFECE * Diagnostic Readiness 1, Montor status since DICs cleared
Catalyst manitoring Support SFECE ™ Disgnostic Resdiness |, Manitor status since DTC oBD . 'd Stop N\ Catalyst monitoring Support not supported | SFECE | Diagnostic Readiness 1, Monitor status since DICs cleared
Catalyst montoring Status SFECE " Diagnostic Readiness |, Monitor status since DICs clered Supporied I ) Catalyst monitoring Status test complete | SFECE _ Diagnostic Readiness 1, Monitor status since DTCs cleared
NMHC converting catalyst system manitoring Support SFECE " Diagnostic Readiness 1, Monitor status since DICs cheared NMHC converting catalyst system monitoring Support not supported | SFECE | Diagnostic Readiness 1, Monitor status since DCs cleared
NMHC converting catalyst system manitoring Status SFECE " Diagnostic Readiness 1, Monitor status since DTCs cleared NMHC converting catalyst system monitoring Status test complete | SFECE " Diagnostic Readiness 1, Monitor status since DICs cleared
NOx converting catalyst andor NO adsorber system monitoring Support SFECE " Diagnostic Readiness 1, Monitor status since DICs cleared Yes NOx converting catalyst and)/or NOx adsorber system monitoring Support not supported | SFECE | Diagnostic Readiness 1, Monitor status since DCs cleared
NOx converting catalyet and/ar NOx adsorber system monitaring Status tic Readingss 1, Manitor status since DICs clesred NOx converting catalyst and)/or NOx adsorber system monitoring Status test complete | SFECE " Diagnostic Readiness 1, Monitor status since DICs cleared
Diesel Pariculste Fikter (DPF) system monitoring Support SFECE " Disgnostic Readiness 1, Monitor status rince DTCs cleored n Diesel Particulate Filter (DPF) system monitoring Support not supported | SFECE | Diagnostic Readiness 1, Monitor status since DCs cleared
e e ——— OBD M . PR P P S SO S
= Once Procesdure Selection | | §=  Read  ® Cydlical Onee
CumentData Fault Codes Freezeframes TestResults Information  Tracking WMPR  Cleay/Reset CurrentDats  Fault Codes Freezeframes TestResults Information  Tracking IUMPR  Clear/Reset

7 SPN_3031 failed, PGN 65110 203
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B ZEOBDEHERVEIE (Diag

T silver Scan-Tool 7.39.39.41255

File Trigger Functions E: View Graphic UGHERCE 33 Scan-Tool

> A Wogp # PO Bl [

11978 = 11939/1S027145

00 ECM-EngineControl

Read Fault Memory

ConfirmedAndActiveDTCsAndClass - Confirmed and Active DTCs and their associated class 15 siver Scan-Tool 739.39.41255
v Value description Ele Trigger Functions Extras View Graphic Options Help IR 45 (S0-CAN)
report WWHOBDDTCByMaskRecord | Report Type & B
Emissions system group Functional Group ID
i Status Availability Mask ng7s T 11939/15027145
11 1M Severity Availability Mask
00 ECM-EngineControl
SAE_J1939-73 DTC Format Identifier —
Nr DTC Freubte Sod Ml Failure |dentifier DIC Severity DIC Class  Status 229 P24t Memory
ConfirmedAndActveDTCsANdCkss - Confirned and Active DTCs and ther associated ciass
1 38012 |38912) 18" Data valid but by normal operating range - Moderately severe level | noSeverityAvailable | Class B1 | Pendii
ue Value description
2 66305 |(66305) 9 Abnormal update rate noSeverityAvailable | Class A Pendii
reportWWHOBDDTCByMaskRecord | Report Type
3 1540 [Reel Speed Actuator Position 18" Dota valid but below norml oPecting range - Moderately severe level | noSeverityAvailable | Class A | Pendi g o e oo p——
4 269073 |(269073) 7" Mechanical system failure noSeverityAvailable | ClassA | Pendit 11711711 Status Avaiability Mask
5 10784 |(10784) 17 Data valid but below normal operating range™{gast severe level noSeverityAvailable | ClassB2 | Pendii 11111111 Severity Availability Mask
6 40002 (20092 19" Received netw SAE_J2012-DA WWH-0BD DTC Format Identifier
) Sceved nEWOT T communication Monitor ®
7 3622 |J2012 DTC Occurrence Count 19" Received networl N{ Diagnostic Trouble Code DIC Severity DTC Class  Status of DTC GTR Status
8 8742 |Auxiliary Valve 13 Exit/Resson Code || 18 Datavalid butbe | B Start % Cleg [ PO0S8 Intake Air Temperature Sensor2 Circuit High Bank noSeverityAvailable | Class B1 | Pending DIC Potential
P 0102 Miass or Volume Air Flow Sensor "A” Circuit High | 26 noSeverityAvailable | Class A | Pending DTC Potential
Timestamp ‘ X/ RX |,-:ddrass | Leng‘..| Data\ PO406  EGR Sensor "A" Circuit High 12| Circuit Short. noSeverityAvailable | Class A | Pending DTC Potential
= hpiie  Controlled DIC) 87 Missing Message noSeverityAvailable | Class A | Pending DTC Potential
116048 ™ 18DAOOFT 5 194233 0¢ P202A  Reductant Tank Heater Control Circuit/Gpen 11" Circuit Short To Ground  PegeverityAvailable  Class B2 | Pending DIC, Confimmed DIC  Confirmed and Active
116050 RX 18DAFI00 46 P4 00 98 12 04 02 01 e P
P20A0  Reductant Purge Cantrol Valve "A" Cireuit /Open | 13 Cirel g co oo ~ 5 -
LT 20 IEBASIGIgS I7|P260E  Particulate Filter Regeneration Lamp Control Circa] 13" Circ
P2622  Threttle Position Output Circuit High 12| Cirey | B Start. ‘ ‘ X Clearlist [Ause message fitters
Please input a new request fifter (hexadecimal
Timestamp | Tx /R | Address byte sequence)

7016 T 18DB33F1
7018 RX 18DAF100
7766 T 18DAOOF1 5 194233 0C
7768 RX 18DAF100 46 5042 33 FF FI
9778 ™ 18DB33F1 3 22F810

E—[C

P4 00 98 12 04 02 01 03 28 04
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T sibver Scan-Tool 7.38.39.41255

>
Q
Q

- Wl 3D ECM1-Engin

Freeze Frame Data

Value description value Identifier_Group description
repontDTCSnapshotRecerdByDTChumber $00  DTC Extended Data Record By DTC Number
Diagnostic Trouble Code EBODD3 00 OTC Extended Dota Record By DTC Number
Status of DTC Test il i maniorin cycle,Pending O, Confiroed D Test e sincelastcle, Warning ndicnor equested 03 S undad et Beora M brhs S
GTR Status Confirmed and Active 00 - -
Record Number 00" so0

Number OF DIs
Calcul

ed Load value
Engine Coolant Temperature
Engine RPM

Intake Air Temperature

Time Since Engine Start e
Value descrigton alue dentiter Graup descrbon

Fuel Leve Input Communication Monlior Repert e reportOTCSnapshsRe<ordy O Nurmser TRl D7C xtendec Dt Record By DIC Number
Barometric Press: Diagnostic Trouble Code mone s DIC Extended Data Record By DTC Number
Control module > st Test fdc s manitorng cych, Pending DX, Confirn ——y quested 500 | DTC Estended Dia Record By DTC hr
Ambient sir tempe Confirmes and Active” $00 " DI Extended Data Record By DT Humber

eleratar Pedai Position D J Record Number DTC Extendied Data Record By DTC Number
Engine Oil Temperature 50,04 7C 02 03 AF 00 00
Fuel Injection Trming 1904 88 0D 1F 00 Nusnber OF D DI Extendec Data Record By DTC Humber
Engine Fusl Ratm 5904 8 0D 1F AF 00 00 Calculated Loed vabue

DIC Estended Data Record By DIC Number
DTC Estended Data Record By DIC Number

13.04 8 0D 04 00 Engine Coolant Temperature
5904 98 0D 04 AF 00 00 Engine KM

Driver's Demand Engine - Percent Tarque

Aictus! Engine - Percent Torgue ehicle Speed

Support of Auikiary Inputs / Outputs D Irgake e Tempersture

Powes Take Off P10 Status 04 A4 00 05 00 Time Snce Enging Start Mumber

Support of EGR System Data 5904 A4 0D 05 AF 00 00 Fuel Leve Input s

Commanded EGR A Dusy Cycle/Position 13,04 AZ 00 01 00 Barmetric Pressure o
Actusl EGR A Duty Cycle/Position 5004 A8 00 O Control madule voktage

— [ use message fiters
Ambient X Clearkst

& input 3 new 1

Suppart of Fuel Pressure Control System Dats

emperature

- - Accelerstor Py
Commanded Fuel Rail Pressure A <

1l Position 0

Fuel Rail Pressure A 19 04 €8 0D 03 00 Engine 0 Termpesature
Support of Baost Pressure Control Data 53 04 E8 0D 03 AF D0 19 Fd 04 D0 F4 05 0 F4 0C 00 00 00 F 00 FF F4 (el el )
] - 1904 £ OF 04 00 Engine Fusl Rate

jest fiter theadecimal

°
Commanded Boost Pressure & Deiver's Deramd Engine - Peseenk Trmee
Boost Pressure Sensor A
Selection = Read Cychcal * Once
Cument Data Fault Codes [N TestResuls  Infe Tacking  UMPR  Clear/Re : e
' ctian established Suppor of el P
Commanded FueRal Pressure A
e i Prscure A & open
e &2 75,1001

1o Boost Pressure Ce

* once
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B OBDEIT A AN

FR 2
= OBD#M: BERAE—M, —fMMEXAIMERNHAESIL, WHKZECAN IDFUEFE,
= BISEH ERRBENEHEINRETEFHNISHmE?
= ZEIH{E R VIN/CALID/CVNZE IR FHNaL .
= #¥ER: PID/MID/TID/DIDHX#FSEMEEVE? HEEEEBICecEA?
= WREHITIRAFESEEE: Pending -> Confirmed -> Permanent,
 EEMIER: 3 FClear DTCHRSS HYPositive 5Negativeli i 2 & 1IE# o
= FERIE ST

« JFEHAZE: IUPR - OBDE . &N IUSERIRE T2 T 7B,

© BAE MILRESBIEE. FEIE THSRITIRE, BIERETTERE.
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Z= OBDEY T iZ A M

= SAE J1699-3 Vehicle OBD Il Compliance Test Cases

Static Tests: E&75M
5 TEST VEHICLE WITH NO MALFUNCTIONS, NO DTCS SET: ZEif TR
5.1 — 5.7 Engine Off: MILKTESRIEEIRZS . BIAEMHOBDIMNL. Service 04 BMILKTIRZS . Service 06. Service 01. Service 08 (WRZEMHZIF) .

5.8 —5.21: Engine Running: FHIAZEIHOBDIML. Service 04X MILKTIRZS. Service 01. Service 02. Service 03. Service 05 ({XXFK-Linefft¥) . Service
06. Service 07. Service 08 (fNERZEHHZHFE) . Service 09. Service 01 Fsupported Dataf®lFMixk (PIDs EO -> CO -> A0 -> 80 -> 60 -> 40 -> 20 ->
00) . MIXOBDBWE R A AIFATEIEIFRAIBE (Idle Message Timing) . MIXOBDBWZE S A A IFRIFNE TEIB I (Burst Message Timing) <
IR OBD &R Ze 3t TR BB/ RIS MIIR S I R 558 00, 0B - OF5Service 01, PIDO0,

6 TEST VEHICLE AND SET A PENDING CODE BY INDUCING A FAULT: Ui A REIE T IXERAN B E =N EWEIAR 2 =MILKT 7Y 6B &k
6.1 Engine Off : ZEEANECULHIEFIMEL MR BRNE (MAEESRES) | EREZHANINEE.

6.2 — 6.5 Engine running: FIAZEIHOBDINL . 30F) A Service 07 AIMHRZ 7 PendingtZ &R . Service 03F9NH R A RIZ R B &R Y (Service 01,
PIDOLEY R B eh thXf Rz A9 #R I #0820, MILBitEO) . Service 2B FREIEFITL (FEXIH/ A X HFPendinghifERt) .

6.6: HEEHEHEBESHER (XXFIEOBD II/CN VI)
7 TEST VEHICLE AND SET A CONFIRMED CODE AND MIL BY RETAINING FAULT: Mli%tConfirmed& & 5 MILXTIAZAS
7.1 Engine Off: ZE%i T B8 FH{R #5100 EE BR AR .

7.2 — 7.5 Engine running: FIAZEHHOBDIMY . 30FP K Service 07 EINE R F1 4 Pending &R 4, . Service 039N R A7 &7 1% 4R H: Confirmed#ZfE (Service 01,
PIDO1 R R IR th 3 7 E A fE$E, MILBitE1) . RALZLEMILKTAZ. Service 0269007 H £E 1F #a i ) BT X R B R (R D 49 R 45 i

A\l
/o)
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€ FH ZE OBD & T 4% A M5t

5 @ AE
8 TEST VEHICLE WITH FAULT REPAIRED: &5 &
8.1 TEIBKEDIOW. AR, BHMEXIMINFLRINM. THREXEDIOMTHMULTHBHNERBEIR. FRXENEHMINIFL2ELID M.

8.2 — 8.6 Engine Running: #IAZEMROBDIHMN . Service 07 FYNER 1 o PendingtfE4R Hl . Service 03F9 N R A1 K% 3R ) & > — M Confirmed#ifE (Service
01, PIDOIRYRIZH IR FHAEELE, MILBtEL) . ERE EMILKTMARSTIRAS. Service 02490 Rz B I A%t A XF Bz A9 AR R A AY R L Ml
Service OARIII R H R7iZ 4R 2 D — AN TERDR B IREIA 76 A Permanent it & .

9 TEST VEHICLE WITH NO FAULTS AFTER 3 OR 4 DRIVING CYCLES COMPLETED : &BR#E{RAD
9.1: THEKAEDIOH (EHRADNLTHEMNZHER) . BeaixmPFEFE1IN 5. THEAEDION (EREANLTHENZSHER) . BREHELD
HIMILKT 1% 2 S8 TR

9.2 — 9.7 Engine running: FIAZEIHOBDIMYL. Service 07 MRz 1 FePendingdf fEFR 1 . Service 039N &7 H1 N7 1% 3R H & D —Confirmed#[&E (Service
01, PIDOIMR IR IEFAMIRELE, MILBItEO) . Service 02H90 Y A BE IE Ak H Fr 3t N A9 EE R AL A9 R 5. Service OARYIRAZ 3% H

A\l

PermanentiifE .,
9.8: filiE B ERERE 5| PendingHIConfirmed & — TS K FMFFEERES . LHSERISH. TREA0FFFRIFEXBH. LBERR1D5H.
T S B K30 FRIFE R . EBERBEIAEN.

9.9 - 9.12 Engine off: FHIAZEHHOBDHMY. Service 03RYMAR H K7 IZ 3R H Z > —>Confirmedif& (Service 01, PIDO1AIRIFH th X IEFRYEIEEE,
MIL Bit&1) . Service OARINARY F R IZIR D> —MERPRBYRIBIL P 7 & AIPermanentififs . T REA0F AR L. LBRERBHRM.

9.13 — 9.16 Engine off: #IAZEMHOBDIMY. 15 HService 0475 EER L. & Service 01, PIDO1AY & iR MBI EEEFMIL Biti@idService 04F & .
Service OARYIA R F RZiZER 3R H = D — PermanentilfE. BEILFIFEE 1D, THEBAZE DI TR THENEIER . FBRXENEIHVHE
R4,

9.17 — 9.23 FAIAZEHHOBDIML . Service OARIMM R, FH N 1% 3R R 4 Z D —“NPermanentii & . SEALCARBIEIR. B H BEI& . FIAZEFHOBDIMYL .
Service OARJII Y AR A7 1Z3% B Permanent&ifE . TEBAED30F). EHEFINEHOBDIMYL . HiiTService 04F ML .
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Z= OBDEY T iZ A M

Dynamic Tests: mZM® (IUPR)

A\l
/o)

10 TEST VEHICLE WITH NO FAULTS TO VERIFY IUMPR COUNTERS, SERVICES $06 AND $01: i IUPREIEHY & 5> 1

10.1 — 10.9 Engine Off: #IAZEHOBDIMY. Service 01H fsupported DataFIEHBEEIEME . Service 09ZEHEHE (VIN/CYN/CALID) . Service 04. J&TE
Service 01#JPIDO1 IM Readiness. Service 06. Service 07. Service 03. Service 098JIUPREIE. TE1E K 60FD,

1010-10.14: E®BIFREaEM. FHIAEMHOBDIMN. STAHLCARBIEI (ELZE30F) . RitEE A T40km/hIH300%), SitES{EI600F)) | Service
017 fsupported DataFI#IE-S IR M . Service 09(9IUPREHE 1 OBD & > BF 2 L0,

11 TEST VEHICLE WITH NO FAULTS TO VERIFY [UMPR COUNTERS, SERVICE $06, I/M READINESS: i |UPREIE & NI A 2 F -

111 - 113 ZE4H BRI LFEIDE (40F8) . EEService 0149PIDOL IM Readiness (3AEX Ui X 3FFITAE) . Service 09 L BIIUPREIRE. = & H
EXBWRER (RAER: AHPTMEREFRTERES FHEREK) . TREXEDI0F, FEREH. .

11.4 - 11.12 FIANEHOBDIMN . Service 01EYFN 11 BB E3E . Service 06. Service 09Z4H%3E (VIN/CVN/CALID) . Service 01A9PID01 IM Readiness.
Service 03. Service 07. Service 04 . Service 09FYIUPR{E 7 Service 045 7R 2425,

Automotive Products

19 RABRZEIEFA (Jtm) BIRAT Professional Services

Integrated Solutions

RA CONSULTING



DiagRA D/SSTE{5]1699-3

* DiagRA D/SSTE AR 17 11699-3MNK TP/ M2 F .
» BEDMREE R

=]
tor bulb check, engine oft drive the vehicle in the following manner
- at height < 8000f / baro > 22 in. Hg / ambient temperature >= 20 deg F

- total fime since engine start 600s

- continous idle time (speed <= 1 mph / acc. pedal released) 30s
- cumulative time with speed > 25 MPH (40 km/h) 300s
T 1639-3 Remote Control eedt »ZMEW tmer actus speed MPM) ol e tmes
37 15 198
144
et ¥
145

ooooooo

Misfiro
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DiagRA D/SST#R4511699-3

B 2% A Y 0] 1R M 5E AXML/PDFIR & 15

Logfiles:

Comment:

T Analyse 11699 logfile

C7\RA Consutting\Silver Scan-Tooh|j1699\ olkswagen-G
Show result in browser / PDF viewer
Additionaly convert XML output file into PDE

oK Cancel

21 RAREIREFA

SAE J1699 Logfile

BERIALog B 5k 1%

= Failures and warnings

Test Module  Description Line
104 Engine is running, when it should be off. 10336
Date/Time: Sat Aug 31 18:43:36 2019
sat Aug 21 19.08.23 2019 103 Resuits Totals could not be found in log fie 10608
1699 version: 16.04.03 (Build Date: Jun 17 2019) 14 Engine is off, when it should be running. 10694
Pass-Thru device:
Log file:
Output file:
Nemee \dentification = TEB -Modes 3/7/A: Emission related fault codes
Comment: Test Mode 7 Mode 3 Mode A
Emission related diagnostic trouble codes  Emission-related diagnostic trouble  Emission-related diagnostic trouble
detected during current or last completed  codes codes with permanent status
Cﬂ"‘TeE"Sl‘smsml Symbols driving cycle
Pass-Thru device Tests Battery voltage MIL PCode - Fault PCode - Fault PCode - Fault
List of proocals. v oK & voitage ok 5 ry
Fallures and waminas x Failure & voltage too low [ 4 POD31  HO2S Heater Control Circuit
Listof test cases y Warning & voitage too high Low Bank 1 Sensor 1
41699 Logflle Original ¢ INCOMPLETE 7 PO031  HO2S Heater Control Circuit ~ P0031  HO2S Heater Control Circuit
Low Bank 1 Sensor 1 Low Bank 1 Sensor 1
8 P0031  HO2S Heater Control Circuit P0031  HO2S Heater Control Circuit
Driving cycle: CARI to (Te 42)
L esdlodoil] Low Bank 1 Sensor 1 Low Bank 1 Sensor 1
CARB cycle (Test 10.12) - module 7E8 936 & PO031  HO2S Heater Conirol Circuit
nh Low Bank 1 Sensor 1
"% PO031  HO2S Heater Control Circuit P0031  HO2S Heater Control Circuit
Low Bank 1 Sensor 1 Low Bank 1 Sensor 1
100
] i
& e
= Test result
Test type dynamic - passed B e te
Protocol 1S015765 s
Failures 0 »
Warnings 3
tests performed 26 01 26 o 4
tests reported as passed 26 of 26 0 20 X0 I M1 | Su 582 s
tests reported as failed  00f 26 gt g

= Pass-Thru device

Name
Library
Firmware
DLL-version
APLversion

JE=R
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% FHZE OBDAY R AZ A N3zt

= Bl Counter Activation Principles

H Vo
} 3 op.sequences |} 200 op. hours
' P

— R1 OTL .
. OBD threshold limits 190 hrs

-~ : 2
5 ] i -
© £ r |
g_ E H H
kS ETL z i i Miset wuummm,\-ux>
C Sm—— H
% Emission threshold limits : b
2 £ YES i )
£ E :
w i
= no
_ Malfunction class =l S — il

sequencss sequences

M1 Opaie Test i Hode 4 Contrwous W . .
Class B1 failures lead to continuous MI after 200 hours
+ ClassA  Continuous-Ml vone Lo | | + How to verify this in a reasonable time?
5s 10s 55 53’
+  Class B1 Short-Ml or Continuous-MI i onej2 1 Gy e swori User can choose between
g HH + Test bench mode
M mﬁ. e | e Madify calibration of time interval, reset value and upper limit to reduce time required
+ Class B2 Short-MI s e e e e e
Mlcm-y@M{ Ready Mg 2 - 0 Demand . Real drIVIng mode
« Class C On-Demand-MI g H ”” Suspend test after confirmation of B1 failure and continue at a later time
: Separater s
Mioff= = aw 5 <
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5 A ZEOBDE R AZAENIR -@

= Compliance Test for ISO 27145 WWH-OBD

= Project initiated by ACEA working group of European truck manufacturers
(European Automobile Manufacturers® Association)

= Specification created by RA Consulting Peter Stoss and ACEA based on experience of SAE
J1699-3

= |mplementation of compliance test tool by RA Consulting Lei Zhao

= Compliance Test covers verification of all communication and protocol issues, Class A, B1,
B2 and C failures including Ml illumination, IUMPR and Readiness

& — [
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% FA 2= OBDZY = A2 A M i

A A

5 Test vehicle with no malfunctions, no DTCs set

6 Test vehicle and set a pending code by inducing a Class A fault

7 Test vehicle and set a confirmed code and MI by retaining a Class A fault
8 Test vehicle with fault repaired, first driving cycle

9 Test vehicle with fault repaired, second driving cycle

10 Test vehicle with fault repaired, third and fourth driving cycle

12 Test vehicle and set a pending code by inducing a Class B2 fault

13 Test vehicle and set a confirmed code and MI by retaining a Class B2 fault
14 Test vehicle and set a pending code by inducing a Class C fault

15 Test vehicle and set a confirmed code and MI by retaining a Class C fault
16 Test vehicle and set a pending code by inducing a Class B1 fault

17 Test vehicle and set a confirmed code and MI by retaining a Class B1 fault
18 Test vehicle with Class B1 fault repaired

19 Test vehicle with Class B1 fault re-induced

20 Test vehicle with Class B1 fault repaired
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% A ZE OBD R R AZ AR,

B D\Work Files\CTWCT_WWH OBD_1.0.20\CT_WWH OBD.exe — m} X

] 20190726_133154.l0g - Notepad
File

Edit Format View Help

GmbH - ig ) 00021515ms INFORMATION: Checking for protocol "15765-4 29-bit 25@ kbps”

GmbH : 00021531ms INFORMATION: J2534 PassThruConnect(Deviceld=1232; Protocolld=5; BaudRate=2508008) success: Channelld=0
00021531ms INFORMATION: J2534 Toctl(SetConfig-loopback) success
088021531ms INFORMATION: J2534 Toctl(ClearMsgFilters) success
00021531ms INFORMATION: J2534 StartMsgFilter(Mask=1FFFFF@@; Header=18DAF10@) success: @
00021547ms REQ MSG: Flags: 00000140 Data: 18 DB 33 F1 @3 22 F8 10 AA AA AA AA
00021547ms TX_MSG: Time: 3416793 Staus: 00000101 Data: 18 DB 33 F1 83 22 F8 1@ AA AA AA AA
00021562ms RX_MSG: Time: 3436327 Staus: 9P00010@ Data: 18 DA F1 @@ 04 62 FB 1@ @1 AA AA AA
088022562ms INFORMATION: 1 ECU(s) found
00022562ms INFORMATION: protocol "15765-4 29-bit 250 kbps" detected
00022640ms INFORMATION: J2534 PassThruDisconnect(Channelld=8) success

088022672ms INFORMATION: J2534 PassThruConnect(DeviceId=1232; Protocolld=6; BaudRate=258008) success: ChannelId=0
00022672ms INFORMATION: J2534_ Ioctl(SetConfig-Loopback) success
00022672ms INFORMATION: J2534 StartMsgFilter(FLOW_CONTROL_FILTER Pattern=18DAF18@; FlowControl=18DAB@F1) success

088022672ms REQ_MSG: Flags: 00000148 Data: 18 DA 8@ F1 22 F4 aC

088022672ms TX_MSG: Time: @ Staus: 8000A109 Data: 18 DA @@ F1

00022672ms TX_MSG: Time: 4558868 Staus: 20020101 Data: 18 DA 0@ F1 22 F4 @C

00022672ms RX_MSG: Time: 4555645 Staus: 00020100 Data: 18 DA F1 9@ 62 F4 @C 0@ 2@
...... - N £ PR h oAff EEREEERE 080622672ms INFORMATION: ECU 18DAF16@ RPM = @ 1/min

00022687ms

TEST: =s==x= 5 2 PASSED »====x

00022687ms TEST: *===%* § 3 Verify consistency of reported support information of DIDs, engine off ==&==

008022687ms REQ_MSG: Flags: 0@@@@140 Data: 18 DA @@ F1 22 F4 @@

00022687ms TX_MSG: Time: @ Staus: 0000019 Data: 18 DA @@ F1

00022687ms TX_MSG: Time: 4559735 Staus: 00000161 Data: 18 DA @@ F1 22 F4 @@

00022687ms RX_MSG: Time: 4567517 Staus: 00000108 Data: 18 DA F1 @0 62 F4 @0 98 3B Ae 17

00022687ms REQ _MSG: Flags: 00000140 Data: 18 DA @@ F1 22 F4 28

008022687ms TX_MSG: Time: @ Staus: P@E0A109 Data: 18 DA @@ F1 v
< >

Ln1, Coll 100%  Windows (CRLF) UTF-8

Automotive Products

25 RARETIREAR (L%) HRAS Integrated Solions

RA CONSULTING



A FFS A
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Right Solutioh I
Right Place
Right Time

Right Price
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