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Agenda
- Basics of OBD II 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 II 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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- 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

Requirements for an OBDII Scan-Tool to CCR 1968.2 and CCR 1971.1
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J1979 J1939

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

Comparison of OBD related diagnostic
services of J1979 and J1939
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J1979 Diagnostic Communication Model

ECU 1 ECU 2Tester

Tester

• requests Data

• has to know ID of ECU to get data from

• does not listen to normal bus traffic 

ECUs

• listen for requests from Tester

• provide diagnostic data only on request

• never send a diagnostic request

• after assembly may never be used again

Tester requests data from ECU 1

ECU 1 provides diagnostic data
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J1939 Diagnostic Communication Model

ECU 1 ECU 2Tester

Tester

• must request data it wants if not broadcast

• must know ID of ECU to get data from

• provides data requested

• may listen to broadcast messages (e.g. DM 1)

ECUs

• listen for requests from tester

• provide diagnostic data periodically (DM 1)

• may send a diagnostic request

Tester requests data from ECU 1

ECU 1 provides diagnostic data

ECU 1 and 2 broadcast messages periodically
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Silver Scan-Tool Mode 1
Readiness Status in PID 01 und PID 41



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



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



09.06.2010 © RA CONSULTING GmbH Seite | 11

Silver Scan-Tool Mode 7
Pending fault codes



Parameter groups and diagnostic messages in J1939 
Silver Scan-Tool shown as scope graph
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Comparison of OBD related standards for J1979 and J1939

OBD II 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 / ISO 14230

16 Battery (+)-Voltage

7 free for use by OEM
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J1939-13 Diagnostic Connector

Pin Circuit Description

1/A Battery (-)

2/B Battery (+) (allows 12 and 24 volt systems)

3/C CAN_H Tractor Bus (J1939)

4/D CAN_L Tractor Bus (J1939)

5/E CAN_SHLD (J1939-11) or No Connect (J1939-12)

6/F J1708 (+)

7/G J1708 (-)

8/H Proprietary OEM Use or Implement Bus CAN_H

9/J Proprietary OEM Use or Implement Bus CAN_L
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California Code Regulation 1968.2 and 1971.1

2. A standard 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 If the connector is covered, the cover must be removable by hand without
the use of any tools…
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Standardized Communication Interfaces
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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 x

J 1850 VPW x

J 1939 x x

ISO 9141 x x

ISO 14230-4 x x

ISO 15765-4 x x

CAN x x 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
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J1979 Diagnostic Trouble Codes

Diagnostic Trouble Code

Byte 1 Byte 2

SAE Code Number

8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1

1st Character of SAE Code (P,C,B,U)

5th Character of SAE Code (0-F)
4th Character of SAE Code (0-F)

3rd Character of SAE Code (0-F)
2nd Character of SAE Code (0,1,2,3)
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J1939 Diagnostic Trouble Codes

Diagnostic Trouble Code

Byte 1 Byte 2 Byte 3 Byte 4

Suspect Parameter Number (SPN) FMI
C
M

OC

8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1

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



Test cycle assistant in Silver Scan-Tool
using FTP-75 emission test cycle
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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, 
Service $06, and Service $01

(13)

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

(11)
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SAE J1699/3 dynamic test report 
formatted with Silver Scan-Tool

Clear failure classification 
(if possible)

Detailed list of failures

Separate info table for 
each ECU

Graphical display of CARB 
driving cycle



SAE J1699/3 test report for Readiness Status
formatted with Silver Scan-Tool
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