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Testing Expo 2007Standards

ASAM AE (Automotive electronics)
MCD1 protocols
– CCP
– XCP 
MCD2 description
– D (Diagnostic Overview Document and Diagnostic Data Specification)

ODX
– MC (Standardized Description Data)

Asap 2, A2L Files 
MCD3 automation
– Diagnostic Application Programmers Interface Specification

CARB standards
– OBD Scan Tool
– J1699 compliance test
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Testing Expo 2007Diagnostic interfaces: ASAM / ASAP2
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Testing Expo 2007DiagRA MCD Toolset

Standards compliant toolset for Measurement, Calibration and 
Diagnostics

Protocols:
XCP and CCP for Measurement and Calibration
UDS, KWP, GMLAN, J1939, … for Diagnostics

Description:
A2L and ODX for Diagnostics & Calibration
A2L for Measurement

Automation
Asap 3 for Diagnostics

Certification
J1699 Compliance test
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Testing Expo 2007

Standards compliance

Short set-up time

Intuitive operation

DiagRA MCD Toolset
- Concept -
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Testing Expo 2007

DiagRA MC Vehicle
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Testing Expo 2007

• Measurement

• Measurement data evaluation

• Calibration

• Calibration data evaluation

• Integrated toolset

DiagRA MC
- Functions -
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Testing Expo 2007DiagRA MC
- Measurement -

Start a measurement in DiagRA MC in four steps

1. Connect your Interface and ECU

2. Load the ECU description file into a work package

3. Select data acquisition values

4. Go online
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Testing Expo 2007

Initiation by operator

Start-/stop triggers

Series measurement

Snapshot

DiagRA MC
- Recording -
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Testing Expo 2007

Clear representation of the adjustment parameters

Tabular and graphical view

Highlighting of the adjustment

Online, Offline calibration

Block operations

Dynamic views

DiagRA MC
- Calibration -
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Testing Expo 2007

Loading of different work packages at the same time

Comparison of work packages:

• A2L/Hex <->
A2L/Hex

• A2L/Hex <-> 
ODX Specification

• Listing of 
differences

DiagRA MC
- Calibration -
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Testing Expo 2007DiagRA MC
- ODX Development cycle -

DiagRA MC
Check against

A2L/Hex

Feedback
of changes 
into ODX 

ECU Variant

ODX
Specification

Documentation

Application
Engineer

ODX Files can be 
filtered and listed 
in many different 
formats
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Testing Expo 2007DiagRA MCD Toolset
- OBD Regulations -

• Scanning emission related systems (Powertrain: Engine, 
transmission, exhaust system)

• Emission related faults have to be shown to the driver (MIL)

• Fault Codes and environmental conditions have to be stored 
and can be read out by standardized interface „Scan-Tool“

• Statistical Evaluation of Onboard Diagnostics and Failure 
Appearance (i.e. Readiness code)

• Documentation of functioning On Board Diagnosis are 
precondition for typ certification

• SAE J1699 vehicle communication confirmation test (2005)

• OBD for Heavy Trucks (2006)
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Testing Expo 2007DiagRA Toolset
- OBD Standards -

• Protocol
– ISO 9141 (K-Line)
– SAE J1850 
– ISO 15765 (Diagnosis on CAN)
– SAE J2284 (High Speed CAN)
– SAE J2610 (Serial Data 

Communication Interface)
– KWP 1281
– ISO 14230 (KWP2000)
– ISO/DIS 14229-1 (UDS)
– SAE J2534 (PassThru)

• OBD
– ISO 15031 (EOBD)
– SAE J1979 (OBD)
– SAE J1962 (OBD Plug) = ISO 

15031-3
• Format

– ASAM / ASAP

16 Pins, 9 free for use by OEM:

Pin 2 - J1850 Bus (+)
Pin 4 - Vehicle-ground
Pin 5 - Signal ground
Pin 6 - CAN High (J-2284)
Pin 7 - ISO 9141-2 K Output
Pin 10 - J1850 Bus (-)
Pin 14 - CAN Low (J-2284)
Pin 15 - ISO 9141-2 L Output
Pin 16 - Battery (+)-Voltage
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Testing Expo 2007DiagRA D 
- Four levels of diagnostics -

Scan-Tool: Tester function with complete CARB Scan-Tool diagnosis according to ISO 
9141-2/SAE J 1979 with the help of all 9 CARB-Modes and all PIDs which are defined by 
the authorities (emission related systems and data). The measurement data can be 
stored in different ways.

Workshop-Tester: Customer-specific section of the program for all ECUs inside the 
vehicle. Display of the status of the diagnosis functions, trouble code and their 
interpretation. Defined measurement values can be displayed and stored in different 
ways.

Extended Functions: Complete interrogation of  internal memory; display of the status 
of the diagnosis functions, trouble codes and RAM-reading. For customizing the ECU 
description file in DAM- or A2L-format is needed. 

EOL-Tester: Script based tool for the automation of the electronic production process 
(assembling, setup and testing). DiagRA EOL is for the use in small series or prototype 
productions.
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Testing Expo 2007DiagRA D
- OEM specific workshop diagnosis -

• read RAM/ EPROM/ EEPROM

• fuel level indicator

• valve timing and pump trigger

• functional addressing

• only small proprietary HW-interface, but maximal use of 

consumer HW (PC, PDA)
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Testing Expo 2007DiagRA D
- OEM specific workshop diagnosis -
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Testing Expo 2007DiagRA D
- Enhanced diagnosis for developers -

Additional views based on DAM/A2L description files: 

• Internal fault code memory (DTC, fault path, Freeze Frame data, 
environment variables)

• Status of all diagnostic functions (status bit)

• Ratio values (scan tool mode 9, In use performance tracking)

• Readiness status (scan tool mode 1 PID1, Readiness bit/testing 
path/fault path)

• Reset monitor (number and cause of reset ECU function)

• Knock control (adaptation values, dynamic classes of operating 
point, RPM and load balancing)

• RAM cells (values, curves and maps)
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Testing Expo 2007DiagRA D enhanced diagnosis for developers 
- Internal fault path and related information -
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Testing Expo 2007DiagRA D enhanced diagnosis for developers 
- status of diagnostic function (status bit) -
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Testing Expo 2007Silver Scan-Tool
- Scan-Tool for ODBII and EOBD -

• Supports all Modes and PIDs as defined in ISO-15031

• Automatic configuration

• SAE J 1699 test (based on the SAE open source SW)

• Overview of all supported ECU‘s, Modes and PIDs

• Selection of PIDs in Mode 1

• Protocol support:
- ISO-9141
- ISO-14230
- ISO-15765 (CAN)

• Support of PassThru-Devices
- SAE J-2534
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Testing Expo 2007Silver Scan-Tool
- Features -

• Mode 1: Current measurement values

• Mode 2: Freeze Frames (selected values stored by the ECU at 
occurring errors)

• Mode 3: Read Error Code 

• Mode 4: Delete Error Code 

• Mode 5: Lambda-Sensor-Test Value

• Mode 6: Testing results of non continuous measurements

• Mode 7: Testing results of continuous  measurements

• Mode 8: Control of  the On-Board-Systems

• Mode 9: Read Vehicle Information

• Support of all PIDs, TIDs, VIDs
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Testing Expo 2007Silver Scan-Tool
- Scan-Tool for ODBII and EOBD -
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Testing Expo 2007

Starting with the 2005 model year, the California Air Resource Board (CARB) has 
introduced this certification to ensure the flawless functioning of the communication 
interface between emission-related on-board vehicle diagnostics and scan tester.

The SAE J1699/3 standard defines a number of tests that verify the implementation 
of the CARB/EPA OBD II.

Starting with the 2005 model year, all vehicles must pass these tests before they 
can be certified for sale in the state of California.

To check communication with one or more ECU‘s, the J1699/3 tests utilize a pass-
thru device that confirms to the SAE J2534 standard.

There is only one J1699 testing software accepted by CARB. This DOS software has 
been funded by some OEM and is provided as general public license („Open-Source 
Software“) by the SAE J1699 committee.

RA implemented windows based remote control-, visualisation- and GUI-software 
modules, which are integrated in DiagRA D and Silver Scan Tool.

DiagRA MCD Toolset
- CARB SAE J1699/3 -
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Testing Expo 2007DiagRA MCD Toolset
- CARB SAE J1699/3 software -
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Testing Expo 2007DiagRA MCD Toolset
- CARB SAE J1699/3 test report -

Clear failure classification 
(if possible)

Detailed list of failures

Separate info table for 
each ECU

Graphical display of 
CARB test cycle
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Testing Expo 2007

Thanks for your attention

Visit us at booth #


