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1. What’s new in OBD?

▪ SAE J1979-2 / SAE J1979-3

▪ What obligations does this imply for OEMs and suppliers?

2. What is OBD?

▪ Short introduction

▪ Explanation of technical terms

3. Demonstration of OBD use cases with Softing DTS.monaco

4. Q&A

Agenda



© 2026 Softing Automotive 4

1. What’s new in OBD?

▪ SAE J1979-2 / SAE J1979-3

▪ What obligations does this imply for OEMs and suppliers?

2. What is OBD?

▪ Short introduction

▪ Explanation of technical terms

3. Demonstration of OBD use cases with Softing DTS.monaco

4. Q&A

Agenda



© 2026 Softing Automotive 5

SAE J1979 has become a multiple part document series: 

• SAE J1979 (OBD Classic)

• SAE J1979-2 (OBDonUDS)

• SAE J1979-3 (ZEVonUDS)

SAE J1979 will be replaced by SAE J1979-2 for vehicles with combustion engines

SAE J1979 will be replaced by SAE J1979-3 for Zero Emission Vehicle propulsion systems

Regulatory adoption of UDS Services in OBD (2021-2023)
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Comparison of OBDonUDS and ZEVonUDS

SAE J1979-2 (OBDonUDS)

Focus on emission-related 

components

SAE J1979-3 (ZEVonUDS)

Focus on ZEV propulsion-

related components

ICE HEV BEV PHEV FCEVPHEV

ICE = Internal Combustion Engine

BEV = Battery Electric Vehicle

HEV = Hybrid Electric Vehicle 

PHEV = Plug-in Hybrid Electric Vehicle 

FCEV = Fuel Cell Electric Vehicle
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US Federal Baseline Path of SAE J1979-2 and J1979-3 
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ISO 14229-1 specifies the 26 UDS diagnostic services and their semantics for 
communication between a diagnostic tester and an electronic control unit (ECU). 

→ UDS is widely used in manufacturer-specific diagnostics

→ Convergence of legislated and manufacturer-specific diagnostics

What is UDS?

Request SID Service Request SID Service

0x10 Diagnostic session control 0x31 Routine control 

0x11 ECU reset 0x34 Request download

0x14 Clear diagnostic information 0x35 Request upload

0x19 Read DTC information 0x36 Transfer data

0x22 Read data by identifier 0x37 Request transfer exit

0x23 Read memory by address 0x38 Request file transfer

0x24 Read scaling data by identifier 0x3E Tester present 

0x27 Security access 0x3D Write memory by address

0x28 Communication control 0x84 Secured data transmission

0x29 Authentication 0x85 Control DTC setting 

0x2A Read data by periodic identifier 0x86 Response on Event 

0x2C Dynamically define data identifier 0x87 Link control 

0x2E Write data by identifier 0x2F Input/output control by identifier
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Mapping of OBD Classic modes to OBDonUDS

J1979 SID OBD Classic Mode J1979-2 Request UDS 

SID

0x01 Request current powertrain diagnostic data Read data by identifier 0x22

0x02 Request powertrain freeze frame data Read DTC information 0x19

0x03 Request emission-related DTCs Read DTC information 0x19

0x04 Clear/reset emission-related diagnostic information Clear diagnostic information 0x14

0x06 Request on-board monitoring test results for specific monitored systems Read data by identifier 0x22

0x07 Request emission-related DTCs detected during current or last completed 

driving cycle

Read DTC information 0x19

0x08 Request control of On-Board system, test or component Routine control 0x31

0x09 Request vehicle information Read data by identifier 0x22

0x0A Request emission-related DTCs with permanent status Read DTC information 0x19
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Mapping of OBD Classic modes to ZEVonUDS

J1979 SID OBD Classic Mode J1979-3 Request UDS 

SID

0x01 Request current powertrain diagnostic data Read data by identifier 0x22

0x02 Request powertrain freeze frame data Read DTC information 0x19

0x03 Request emission-related DTCs Read DTC information 0x19

0x04 Clear/reset emission-related diagnostic information Clear diagnostic information 0x14

0x06 Request on-board monitoring test results for specific monitored systems Read data by identifier 0x22

0x07 Request emission-related DTCs detected during current or last completed 

driving cycle

Read DTC information 0x19

0x08 Request control of On-Board system, test or component Routine control 0x31

0x09 Request vehicle information Read data by identifier 0x22

0x0A Request emission-related DTCs with permanent status Read DTC information 0x19
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In direct comparison, SAE J1979-2 and J1979-3 show the following differences:

Comparison of OBDonUDS and ZEVonUDS

Aspect SAE J1979-2 SAE J1979-3

Freeze-frame data Supported Not supported

Permanent DTCs Supported Not supported

Routine Control (0x31) Supported
Available, but without 
defined test routines

Transport Protocol DoCAN DoCAN + DoIP
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Environmental problems until the 1980s

• Urban air pollution 

• High vehicle emissions in case of malfunctioning 
components 

• Respiratory diseases and acid rain

Basic idea of OBD: 

Why was OBD introduced?

Vehicle detects malfunctions automatically before they lead to significant increase in emissions.
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What is On-Board Diagnostics?

The vehicle continuously 

monitors its emission-

related components.

Problems are detected and 

stored in the Fault Memory 

of the Control Unit.

Authority reads out Fault 

Codes and vehicle data 

through the OBD connector. 
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OBD monitors systems such as:

• Misfire

• Fuel system

• Catalyst

• Oxygen sensor

• Evaporative system

• …

What OBD monitors
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• ZEVs can indirectly affect emissions through reduced efficiency 
in battery and charging system 

 → higher upstream emissions

• ZEVs rely heavily on high-voltage systems

 → Monitoring battery health and thermal runaways

 → Detecting insulation faults

Basic idea of ZEVonUDS: 

Why does OBD also exist for ZEV?

Ensuring the vehicle stays “zero-emission” and safe over time
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Explanation of Technical Terms

Diagnostic 

Trouble Code 

Types

Parameter 

Identifiers

InfoType

Identifiers

Readiness 

Groups
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DTC types in the OBD system

Pending DTC:

• Fault detected once

• Not yet confirmed

• No MIL activation

• May disappear if not detected 

again

Confirmed DTC:

• Fault detected multiple times

• Stored in ECU memory

• Can trigger MIL

• Can be cleared with diagnostic 

tool

Permanent DTC:

• Emission-related confirmed fault

• Stored for regulatory purposes

• Cannot be cleared manually

• Removed only after successful monitor 

verification
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• Standardized identifiers used to request diagnostic data from a vehicle

• PIDs include live sensor data, status information and monitoring data

• Also exist in OBD Classic (→ OBD Mode 1 + PID)

• SAE J1979-2/3 use UDS Service “Read data by identifier” instead:

• high byte of the DID is a prefix: 0xF4, 0xF5, 0xF7

• low byte of the DID is the PID

Parameter Identifiers (PIDs) in SAE J1979-2/3

0x22 + Data Identifier (DID)
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Traction Battery Pack State of Health (BAT_SoH) → 0xF4 B2

Diagnostic Request: 0x22 F4 B2

Positive Diagnostic Response: 0x62 F4 B2 FE

Interpretation: 0xFE = 99.6 % SoH

→ Such values are crucial for warranty decisions, residual value models, and the   
assessment of battery lifespan of Zero-Emission-Vehicles. 

Example for a PID in ZEVonUDS 

The ratio of the current capacity to the nominal capacity in the 

new condition, expressed as a percentage.
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• Standardized identifiers used to request vehicle information

• For example, Vehicle Identification Number (VIN), Calibration IDs, ECU names …

• static or slowly-changing data 

• SAE J1979-2/3 use UDS Service “Read data by identifier”

• high byte of the DID is a prefix: 0xF8

• low byte of the DID is the ITID

• Request to read out the VIN: 0x22 F8 02

InfoType Identifiers (ITIDs) in SAE J1979-2/3

0x22 + Data Identifier (DID)



© 2026 Softing Automotive 22

• Stored set of parameter values (like PIDs) recorded when a DTC is set

• Each Snapshot is associated with a specific Diagnostic Trouble Code (DTC)

• 2 DTCSnapshotData records: first and last occurrence of DTC

• Example scenario:

Oxygen sensor fault occurs → ECU sets a DTC → ECU stores Freeze Frame:

Later: tester reads DTC → reads Freeze Frame data

• Not explicitly defined in SAE J1979-3!

Freeze Frame Data in SAE J1979-2 (Snapshot in UDS)

RPM = 2500

Speed = 80 km/h

Coolant temp = 90°C
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→ indicates whether OBD system has completed its tests

→ DTC-based Readiness

Readiness Groups in SAE J1979-2/3

Collection of related monitors 
(DTCs)

Each monitor (DTC) connected 
to one Readiness Group 

Readiness Group Status:

Completed 

Not Completed

Not Applicable

Only completed if ALL required 
monitors have run and finished  
cycles since the last code clear

Readiness Group
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→ simple

→ more consistent

→ globally applicable

Readiness Groups in SAE J1979-2/3 - Example

Readiness Groups

    Misfire

        DTC 1   Completed

        DTC 2   Completed

    Fuel System

        DTC 3   Completed

        DTC 4   Not Completed

    Catalyst

        DTC 5   Completed

…
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Typical OBD use cases in Softing DTS.monaco

ECU 
Development

• Protocol validation of single ECU (0x22, 0x14, 
0x19, 0x31)

• Develop tester communication efficiently

Test 
Automation

• Automated diagnostic sequences of many ECUs 

• Fault injection – validation of DTC behaviour

Compliance 
Test

• Based on SAE J1699-3/5

• Ensuring compliance with regulations
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DEMO - Setup

Softing DTS.monaco VIN|ING 2000

Softing TCS.device
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Questions & Answers

Any questions?

Q
A



Thank you for your attention!
Setting standards together. 

expo.automotive.softing.com

expo.automotive.softing.com

linkedin.com/company/softing-automotive

linkedin.com/company/softing-automotive
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