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Agenda

- Basics of OBD Il Scan-Tool diagnostics

- Communication concept of J1979 and J1939
- Implementation in Silver Scan-Tool

- OBD related standards for J1979 and J1939
- Emission test cycles

- Compliance Test J1699 and J1939-84
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SAE J1978 OBD Il Scan Tool

This document is intended to satisfy the requirements of an OBD scan tool as required by
U.S. On-Board Diagnostic (OBD) regulations.

The document specifies:

a. A means of establishing communications between an OBD-equipped vehicle and
external test equipment.

b. A set of diagnostic services to be provided by the external test equipment in order to
exercise the services defined in SAE J1979.

c. Conformance criteria for the external test equipment.
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Requirements for an OBDII Scan-Tool to CCR 1968.2 and CCR 1971.1

Readiness Status

Data Stream

Freeze Frame

Fault Codes (pending, confirmed, permanent)

Test Results

- Vehicle Information (CALID, CVN, VIN, ECUNAME, ESN)
- In-Use Performance Ratio Tracking

- Engine Run Time Tracking

09.06.2010 © RA CONSULTING GmbH Seite | 4



" RA cONSULTING

Testing Expo 2010

Comparison of OBD related diagnostic

services of J1979 and J1939 11979 11939
Current diagnostic data Mode 1 J1939-71
Readiness Status Mode 1 DM 5, DM 21, DM 26
Lamp Status Mode 1 DM 1, DM 12, DM 23
AECD Timers Mode 1 DM 33
Freeze Frame Data Mode 2 DM 4, DM 25
Confirmed Diagnostic Trouble Codes Mode 3 DM 1, DM 12, DM 23
Clear Diagnostic Information Mode 4 DM3, DM11
Report O2 Sensor Test Results Mode 5 DM 8
Request Test Results Mode 6 DM 8
Pending Diagnostic Trouble Codes Mode 7 DM 6
Request control of system, test or component Mode 8 DM 7
Monitor Performance Ratio Mode 9 DM 20
Report VIN, CID, and CVN Mode 9 PGN 65260, DM19
Permanent Diagnostic Trouble Codes Mode A DM 28
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J1979 Diagnostic Communication Model

Tester ECU1 ECU 2

(o Tester requests data from ECU 1 .

o : | |

ﬁ ) ECU 1 provides diagnostic data

Tester ECUs
* requests Data * listen for requests from Tester
 has to know ID of ECU to get data from * provide diagnostic data only on request
 does not listen to normal bus traffic * never send a diagnostic request

« after assembly may never be used again
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J1939 Diagnostic Communication Model

Tester ECU1 ECU 2
(o Tester requests data from ECU 1 .

o : | |
ﬁ ) ECU 1 provides diagnostic data

<%

ECU 1 and 2 broadcast messages periodically

Tester ECUs

* must request data it wants if not broadcast * listen for requests from tester

» must know ID of ECU to get data from * provide diagnostic data periodically (DM 1)
* provides data requested * may send a diagnostic request

» may listen to broadcast messages (e.g. DM 1)
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Silver Scan-Tool Mode 1
Readiness Status in PID 01 und PID 41

& silver Scan-Tool - 33 7DF 7E8 Scan-Tool DBD II o ]
Eile Trigger Functions Exftras View Graphic Options Help ) : i IISO 15765-4 (CAN) L‘
CeWd|be mr® gFu S| e @ [ [=
Scan-Tool I
Ed ECM-Engine Control Module |E9 TCM-Transmission Contral Module i
FID 01 0000 0000 hAIL off, O fault code entries
00000111
01100101
01100101 bonitar status since DTCs cleared
kdisfire monitoring supported and complete
Fuel system monitaring supported and complete
Caomprehensive component monitoring supported and complete
Catabyst maonitaring supported
Heated catalyst monitoting not supported
Evaporative system monitaring supported
Secondary air system monitoring not supported
AJC system refrigerant monitaring not supponed
Creygen sensor monitaring supported
Oreygen sensor heater monitoring supported
EGR and/ar T system monitoring not supported
FID' 41 0000 0000
00110111
0110 0001
0110 0101 kdonitar status this driving oycle
Kisfire monitaring enabled
Fuel system monitaring enabled
Comprehensive component monitoring enabled and complete
Catalyst monitaring enabled
Heated catalyst monitoring disabled and complete
Ewaparative system moanitaring disabled
Secondary air system monitoring disabled and complete
A/C system refrigerant monitoring disabled and complete
Cheygen sensor monitoring enabled
Oweygen sensor heater monitoring enabled
EGR andfar YT system monitoring disabled and complete
|| Mode 1 Mode Zi Mode 3 | Mode 4 I Mede & | Mode & | % Mode 7 I [Mode & I Mode 9 | Mode A |  Cyrlical 7 Onee Crveryien Safect I
|ﬁ| Made & from module ES not responded .[_ |Basict 55 USE | A
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Measurement values in Silver Scan-Tool Mode 1
shown as scope graph

Iver Scan-Tool 1.9.28.465 Beta - 4075 (beta) - 33 7DF TES Scan-Tool O -lﬂ!_)g]
File Trigger Functions Extras ‘iew Graphic Options Help __'_l
u = ] Y
Db | e | F>ru | & |
Scan-Tool I
ES ECM-Engine Control Madule I
FIDO4 796 % Calculated load walue
FIDO5 -40 ~°C Engine coolant temperature
FIDOC 3087 1/min  Engine speed
FIDOD 0 kmfh  Wehicle speed
FIDOE 3.5 *W  lgnition timing advance for cylinder 1
FIDOF -40 =°C Intake air termperature
RID'11 1000 % Malue = FF) Absolute thrattle position
FID1F B34 s Time gince engine start
FID2E 00 % Cammanded evaporative purge
FID2F 1000 % Malue = FF) Fuel level input
PID42 1573 W Caontrol module voltage
PID43 878 % Abszaolute load value
FID 44 2000 Lambda(value = FFFF) Commanded equivalence ratio
Fized wigw Physical values: ﬁi
[%1 [1imin][%] %] Date:02.0%, 2008
LRI RS 20 ' ' 2 1: 79.60 E9 Model PID 04-1
a5 -40.00 E§ Model PID 05-1
il [:3: 3087.00 Eg Model FID OC-1 ]
4. 0.00 E8 Model PID OD-1
E. 3.50 E8 Model PID OE-1
so] asz0 6. -40.00 ES Model FID OF-1
L 100.00 ES Model PID 11-1
= ) a. £32.00 E2 Modsl DID 1F-1
40{ 554 9. 0.00 EE Model DID 2E-1
0. 100,00 ES Model PID 2F-1
Eis 1.9 E8 Model PID 42-1
zo{ 3277 17 £7.80 ES Model DPID 43-1
13, £.00 ES Model FID d44-1
] ] ] 7 : : 7 : : : : i
1] 131 126z Bm32z  Bm3¥:  Emd3z  Em48:  EmB4z  BEmBY9: Tm Bz Frn 10z Ham
1 1 14: 1 ES Mode? PO343 .‘Ll
] B i 0 | 1E: 1 ES Mode7 DO348
| | 1 1&8: 1 EE Mode7 DO3EE ;}
“ Mode 1 MDdeZl ModeSl Mode 4 I fade 5 Modeﬁl % Mode 7 | Wade & | Modegl Mode.ﬁ.l o Cydical O once Crveryisi Salect |
L

[ 7] [ [rcrzzopar |



I RA cCONSULTING

Measurement values in Silver Scan-Tool Mode 1
shown as bar graph

& silver Scan-Tool 1.9.28.465 Beta - 4075 (beta) 1OBD 1T N o = |
File Trigger Functions Exkras \iew Graphic Options Help |33 7DF 7EZ Scan-Tool OED II j |15015?65—4 (CAM) j
Db | m el | >y & )@ | i |[=2]s

Scan-Tool I

E& ECM-Engine Contral Module |

PIDO4 855 % Calculated load value

FIDO5 -40 °C Engine coolant temperature

FIDOZ 1236  1/min  Engine speed

FIDOD O kmih  Wehicle speed

PIDOE -105 <K lgnition timing advance for cylinder 1
FIDOF -40 °C Intake air termperature

FID11 1000 % {Walue = FF) Absolute throttle position
PID1F 825 = Time since engine star

FID2E 00 % Commanded evaporative purge

PID 2F 1000 % {Walue = FF) Fuel level input

PID 42 1973 % Cantrol module voltage

PID43 796 % Absalute load value

PID 44 2.000 Lambda(value = FFFF) Commanded equivalence ratio

11 E8 Model PID 42-1 [Control module voltage) ;Iil

1.979v
1.87 2.28

ite load value]

| 14 E8 Mode7 P0343 [Camzhalt Position Sensor "A" Circuit High. Bank 1 or Single Sensor]

[18 FR Made? PP17R Thinttle &chuatar Cantral Sustem - Idle Pacition Hat | eamed] ;I

I Mode 1 Mode 2 I Mode 3 I Mode 4 | [ade 5 | Mode & | % Mode ¥ | IMade & I Maode 9 I Maode A | @ Cyclical ' Once Oiveryiew Sefect I

61 | [iPcI3z0 PCI
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Silver Scan-Tool Mode 7
Pending fault codes

& silver Scan-Tool - 33 7DF 7E8 Scan-Tool DBD 11 3} 10| x|
File Trigger Functions Extras Miew Graphic Options Help |33 7DF 7ES8 Scan-Tool OBD 11 :] |15015?65-4 AN :]
(D@ b0 @ @3>0 | & b & |l | =) 38
Scan-Taal I

E8 ECM-Engine Control Module |E9 TCM-Transmission Conkral Module |

FO638  Throtle Actuator Control Bange/FPerdarmance. Bank 1
FO100  Mass orYolume Alr Flow "A" Circuit

F0190  Fuel Rail Pressure Sensor "A" Circuit

F2539  Low Fressure Fuel System Sensar Circuit

F0118  Engine Coolant Temperature Sensor 1 Circuit High
F0113  Intake Air Temperature Sensor 1 Circuit High, Bank 1
F0123  Throtle/Fedal Position SensorfSwitch "A" Circuit High
Fi0z22  Throfle/Pedal Fosition SensonSwitch "B" Circuit Low

Made 1 | Mode 2 | Mode 3 | Mode 4 | Mode 5 | Maode & I & Mode? Modes | Mode 9 | Mode & | i Cwclical  © Once Crervisy |
140 | W Gsic+ 5 UsE
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Parameter groups and diagnostic messages in J1939
Silver Scan-Tool shown as scope graph

&% Silver Scan-Tool 1.11.29.498 Beta - 5526 - 33 7DF 7E8 Scon-Tool OBDIT 1 gl | = _]'I:Il |
Eile Trigger Furctions Extras Wiew Graphic Options Help |33 7DF 7ES-Scan-Tool OBD II x| |as3s-03 fcan) |
D@ bu | m R | F>u0 @K [ec]ed | | = s |
scan-Tool B0 31939 |
Measured values :
Marne Identifier |Vaiue |CDmmeni Soutce Ad'd'ressli.l
SER_140 $F004 0.0 rpm Engine Speed 400 o
Dkl SFECA Mot available ProtectLamg £00
DikAT FFECA Lamp On Amber Warning Larmp 500
DD SFECA Lamp Off Bed Stop Lamp! LA
Dk SFECH Lamp On Malfunction Indicator Lamp Hon
CikA1 FFECA nfa Flash Pratect Lamp 500
D401 SFECH, n/a Flash Amber ¥atning Lamp (AL 400
DA GFECA: néa Flash Red Stop Larmp (RSL) il
CikAn ] SFECA nfa Flash Malfunction Indicator Lamp (MIL) $00
DLl SFECA “aoltage above normal |Failure hode Idenfitier £00
[0 SFECA SPM_G32: Engine Fuel Shutaff 1 Cantral Suspect Pararmeter Mumbier $00° _:j
o T Phiesical values: _«_I
T rrsempenssTsetesrone et 5T AT Reda e e e e
& Z. 0,00 Diagnostic RBeadiness 1 Previeusly Acotive Trouble Codes
#ia 17,08 Diagnostic Beadirness 1.0BD Compliance
i 4. 0,00 Engine Speed. Engine Speed
L= 2 ..a__. 2 2
i 1y a4 b e Lz ¢ : Lz 4 |
pf—t———— =2 4 - F. 4 & 4 | .
i : ! ! J A ! i ! i
T 40z T d2g 1m 44z Tm 4Bz 1m 43¢ haw

Select | Read | @ Coclical (7 Once

Readingss i Drata Skreanm I Freeze Frames I Fault Codes Test Results | Informatian ! Tracking | Clear/Reset |

[ 70 | Connection sstablished [ F= DG DP& 4/4 Plus USE / RP1ZT0 | 2
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Comparison of OBD related standards for J1979 and J1939

OBD Il Requirements LD cars HD trucks
Diagnostic Services J1979 J1939-73
Diagnostic Trouble Codes J2012 J1939-73, -71
Monitoring Parameters J1979 J1939-71
Diagnostic Lamps J1979 J1939-73
Diagnostic Off-Board Connector J1962 J1939-13

Data Link: Electrical, Message Formatting,
Addressing

ISO 15765-4, J1850,
ISO 9141-2, ISO 14230-4

J1939-11, -15, -21, -81

Scan Tool Requirements J1978 J1978
Communication Interface J2534 RP1210
Compliance Test Cases J1699 J1939-84
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J1962 Diagnostic Connector

Pin Circuit Description

2 J1850 Bus (+)

4 Chassis ground

5 Signal ground

6 CAN High

7 ISO 9141-2 K/ISO 14230
10 J1850 Bus (-)

14 CAN Low

15 ISO 9141-2 L/1SO 14230
16 Battery (+)-Voltage

7 free for use by OEM
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J1939-13 Diagnostic Connector

Pin
1/A
2/B
3/C
4/D
5/E
6/F
71G
8/H
9/J

Circuit Description

Battery (-)

Battery (+) (allows 12 and 24 volt systems)
CAN_H Tractor Bus (J1939)

CAN_L Tractor Bus (J1939)

CAN_SHLD (J1939-11) or No Connect (J1939-12)
J1708 (+)

J1708 (-)

Proprietary OEM Use or Implement Bus CAN_H
Proprietary OEM Use or Implement Bus CAN_L

" RA cONSULTING




" RA cONSULTING

Testing Expo 2010

California Code Regulation 1968.2 and 1971.1

2. Astandard data link connector conforming to SAE J1962 or SAE J1939-13
specifications shall be incorporated in each vehicle.

2.1 The connector shall be located in the driver’s side foot-well region of the
vehicle interior...

2.2 Ifthe connector is covered, the cover must be removable by hand without
the use of any tools...
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Standardized Communication Interfaces

—————————————————————————————————————————————————

1
|
|
1
1
1
1
|
|
1
i
1
1
1
1
1
1

:
i T e
CS L o
X v @ @R !
RP1210 L5 i |eeore] 0 HD
HERY2
'S0 LN
o= | i
—————————————————————————— B Z : ]
= S :
sy |
a~o LD
(PassThru) °98g ! !
| 0 0o ' i
| L Soo |
Bus Type
Tester Software Software Interface Hardware Interface Protocol ~ Connector
(Silver Scan-Tool) (API) (Device)

Software Supplier Hardware Supplier Vehicle
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Protocol support of SAE J2534 and RP1210 communication API

for diagnostic devices

SAE J2534

RP 1210 A

RP 1210 C

J 1708

X

X

J 1850 PWM

X

X

J 1850 VPW

J 1939

ISO 9141

ISO 14230-4

ISO 15765-4

CAN

X

J 2610 SCI

X

Baudrate on CAN

125, 250, 500

250

variable
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Selection of J2534 / RP1210 devices in Silver Scan-Tool

& Interface selection § [ =10 x|
Intetface i Interface bvpe i Manufacturer i‘_’
M1 PassThru EEPod LLC
Purma 2 PassThru Movimenka
Garuda PassThru 04.04 Deatborn Electronics India Pyt Led.

P2 PassThru 04,04 Dearborn Group Technology, Inc,

WSI-2534 PassThru 04,04 Dearborn Group Technology, Inc.

CarDag) PLUS PassThru 04.04 Drew Technologies Inc.

Mongoose ISOMCAN PassThru 04,04 Drew Technologies Inc,

Sl PassThru 04,04 EEPod LLC
ESSE1 PassThru 04,04 ETAS
Basic+ X5 PassThru 04.04 I+ME &ctia GmbH
CAT PassThru 04,04 I+ME Actia GmbH
Lite x5 PassThru 04.04 [+ME Actia GmbH
PassThru+ %5 PassThru 04.04 I+ME Actia GmbH
PassThru+ %5 (Bluetooth) PassThru 04,04 I+ME Actia GmbH
PassThru+ %5 25 PassThru 04.04 [+ME Actia GmbH
PassThru+ %5 2G (Blustooth) PassThru 04.04 I+ME Actia GmbH
Intrepid PassThru 04,04 Intrepid
Purmna 2 PassThru 04.04 Movimenka
CCP-Interface CCP R Consulting
EDIC_ D POU_API_1_04_20 POU-API Softing AG
D _PDU_APT_SAMTEC PDLU-APT samtec gmbh (Filderstadt, Germany)

IMLIMES LISE RP1Z10 Curnrnins, Inc.

[ DPA 474 Plus ISE RP1Z10 Dearborn Group RP12104
AVIT-a0x RP1Z10 Drew Technologies Inc,

ANTT 26k RP1Z210 Drew Technologies Inc.

CarDaD-Plus:xx RP1Z10 Drew Technologies Inc,

FlasherPromxx RP1Z10 Drew Technologies Inc,

Mangoose M RP1Z10 Drew Technologies Inc,

Mongoose YPYW-CAN RP1Z210 Drew Technologies Inc.

PassThruProxs RP1Z10 Drew Technologies Inc,
™IT RP1Z10 Drew Technologies Inc,

Purna, USE O RP1Z10 Movimenko
Puma, USE 1 RP1Z10 Movimento 1
Purna, \WLAMN RP1Z10 Mavimento 1B

ok, I Cancel Help
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J1979 Diagnostic Trouble Codes

Diagnostic Trouble Code

Byte 1 Byte 2

SAE Code Number

L 4
2
*

o o o
v v ) 4

5th Character of SAE Code (0-F)
4th Character of SAE Code (0-F)
3rd (Srharacter of SAE Code (0-F)
Zr;[d Character of SAE Code (0,1,2,3)
13‘{ Character of SAE Code (P,C,B,U)




" RA cONSULTING

Testing Expo 2010

J1939 Diagnostic Trouble Codes

Diagnostic Trouble Code

Byte 1 Byte 2 Byte 3 Byte 4

Suspect Parameter Number (SPN) FMI OC

<

4
L 4

Conversion Method Bit Affects the Interpretation
of the Byte Ordering of the SPN (0 since 1996) J1939
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Light-Duty FTP-75 Emission Test Cycle

Speed, mile'h
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. Cold start phase Transient phase
B 0505 s 505-1369 s
A0 N
40 -
30 4 ﬂ
20 1
100
0 T T T T
I 200 400 S =1 1000

Time, s

1200

Hot start phase
0-505 s

A

1400 1800 1800

2000



Test cycle assistant in Silver Scan-Tool
using FTP-75 emission test cycle
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f Test cycle assistant _-J_ID EI
J Functions  Options  View
J P Il B [ ! | e R | R} g g |J|Module number:  |Ea - |J iSimuIation is running
: : Curveinfo €<= |
5:004 Average Yehicle speed: 25 81 km/h
distance: 17.77 km
Current values <2< |
Reference walua (km/h) 37 = 42
= 4004
E‘? Current walue (km/h) 44
Fi
1z,
g 10:41:18
o JE— =
B 3:00] ———
i
R —
2
A [
; e
: : =
20 40 60 80 100 0 99

Vehicle speed [(km h]
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Compliance test cases according to SAE J1699

"The main purpose of this Recommended Practice is to verify that vehicles are capable of
communicating a minimum subset of information, in accordance with the diagnostic test
services specified in SAE J1979"

"Any software meeting these specifications will utilize the vehicle interface that is defined in
SAE J2534 ¢

Test procedure for OBD Scan-Tool Communication

Simple plausibility check for measurement values and fault outputs

No validation of the ECUs self diagnosis

Static and dynamic test type

Officially accepted test tool is a command line program developed as open source

Test protocol is a cryptic text file which is hard to interpret
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Sequence of a SAE J1699 compliance test

5  Test vehicle with no malfunctions, no DTCs set (22)
6 Test vehicle with a pending code by inducing a fault (5)
'§ 7 Test vehicle with a confirmed code by retaining fault (5)
8 Test vehicle with fault repaired (6)
9 Test vehicle with no faults after 3 driving cycles completed (6/23)

10 Test vehicle with no faults to verify in-use performance counters, (13)
Service $06, and Service $01

dynamic

11  Test vehicle with no faults to verify in-use performance counters, (11)
Service $06, and I/M Readiness




SAE J1699/3 dynamic test report
formatted with Silver Scan-Tool

BSAE 11699 Loglhile

*ozilla Firefox

. CONSULTING

- T, e
L ..

O3 3ol oL by ) Dotk R 1 7 S ) frclesrl

DatumUhrzeit:
JI6F9-Version:
Pass-Thn Device:
Logdatei;
An:.,nhl!:fni:
Fahrgestellnammer:
Eommentar:

Inhakt
T:ﬂ:m_gbrus

ASE- 3
Protokallibernch
Fehler tmd Warnimgen
Test 10 i
T 1 1
Test 10 2
Test 11 (Exkbas 2
Tegt 10 (Evkbar T}
Tast 11 (Exkise T
Test 10 (Ewkbas 4
Tegs 11 (Evkhes 4)
Medd TE? Trassmmssion
Modd TER Engmel

- caleulated ratio -

JRE =

a3 s B s o B
|= iﬁm';lﬁmﬁr' < Batkiwien

TR

peceadary & numerator

secondary s denomnmator

- caloidated rabo -

EVAP manerator

EVAF denomanator

= caloudated rabo -

|CARE cycle (Test 10.17)

| Fertig

CARB cycle (Test 10.11) - module 7E8

[T ]
a0 -

Caa

I_enpre = B0
0BOCOMD
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SAE J1699/3 test report for Readiness Status
formatted with Silver Scan-Tool

|RE adiness |
Test5.6
Monitor PID 01 PID 41
supported complete enahled complete

| Idisfire monitoring VES YES ES vES
| Fuel system monitoring | ves | ves Ves YEs
| Comprehenstve component motitonng | ves | yes ves yes
| (Zatalyst monitoring VES o VES ne

| Heated catalyst monitonng 10 Ves 110 YEes
|Evaporative systetn monitoring ves o ol f1

| secondary air system monitoning 10 ¥es 110 YES
| A0 system refhgerant monitonng | 4le) | yes 10 yes
| (Jrygen sensor monitoring | ves | o 7es ne

| Cxygen sensor heater momtoring | ves | no yes no

| EGE andior VT system motitoring | ves | 110 yes £
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