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Recommended Practice for Pass-Thru Vehicle Programming

Foreword—The Wise of reprogrammable memory technology in vehicle electronic control~unfts (ECU’s) has
increased in redent years, and is expected to continue in the future. Use of this technalégy hds increased the
flexibility of beinp able to use a single ECU hardware part to be used in many different vehiele configurations, with
the only difference being the software and calibrations programmed into the unit. Reprogramming of those ECU'’s
in the service ¢nvironment also allows for ease of field modification of systemxoperation gnd calibrations.
Variations in reprogramming capability and the multiple tools necessary to repfegram vehicles are a burden on
aftermarket repdir facilities that service different makes of vehicles.

This document pescribes a standardized system for programming that.includes a standard pefsonal computer
(PC), standard [interface to a software device driver, and an interface that connects betweep the PC and a
programmable BECU in a vehicle. The purpose of this system is to.facilitate programming of ECU’s for all vehicle
manufacturers Qising a single set of programming hardware.s YProgramming software from pmultiple vehicle
manufacturers will be able to execute on this set of hardware to,program their unique ECU'’s.

The U.S. Envirgnmental Protection Agency (EPA) and:ithe California Air Resources Board (ARB) have been
working with vellicle manufacturers to provide the aftermarket with increased capability to service ¢mission-related
ECU'’s for all vghicles with a minimal investment jin hardware needed to communicate with thel vehicles. Both
agencies have proposed regulations that will require standardized programming tools to be usqd for all vehicle
manufacturers. | The Society of Automotive Engineers (SAE) developed this recommended pract|ce to satisfy the
intent of the U.S|. EPA and the California ARB.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”
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2.1

2.1.1

2.1.2

3.

3.1

Scope—This SAE Recommended Practice provides the framework to allow reprogramming software
applications from all vehicle manufacturers the flexibility to work with multiple vehicle data link interface tools

from multiple tool suppliers.

This system enables each vehicle manufacturer to control the programming

sequence for electronic control units (ECU’s) in their vehicles, but allows a single set of programming hardware

and vehicle interface to be used to program modules for all vehicle manufacturers.

This document does not limit the hardware possibilities for the connection between the PC used for the

software application and the tool (e.g., RS-232, RS-485, USB, Ethernet...). Tool suppliers ar

e free to choose

the hardware interface appropriate for their tool. The goal of this document is to ensure that reprogramming
software from any vehicle manufacturer is compatible with hardware supplied by any tool manufacturer.

.....

The U.S. Epvirentmer a—P+6 0 5 v A—ae 8
proposed reguirements for reprogramming vehicles for all manufacturers by the aftermarke
This document is intended to meet those proposed requirements for 2004 model yedr) veh
requirementg for the 2005 model year may require revision of this document, most notaply the
J1939 for some heavy-duty vehicles. This document will be reviewed for possible revi
regulations pre finalized and requirements are better understood. Possible, revisions incl
specific softyvare and an alternate vehicle connector, but the basic hardware ©f an SAE J2534

is expected fo remain unchanged.

References

Applicable
herein. Unle

Publications—The following publications form a part of this specification to the
ss otherwise indicated, the latest version of SAE.publications shall apply.

SAE PusL|cATIONS—Available from SAE, 400 Commenwealth Drive, Warrendale, PA 15096
SAE J1§
SAE J14

SAE J1¢
SAE J2¢

50—Class B Data Communications Neéetwork Interface
39—Truck and Bus Control and Communications Network (multiple parts apply)
62—Diagnostic Connector

ISO DocuMENTS—Available from ANSI, 25 west 43rd Street, New York, NY 10036-8002.

ISO 7637-1:1990—Road yehicles—Electrical disturbance by conduction and coupling—P
carg and light commereial vehicles with nominal 12 V supply voltage

ISO 914{1:1989—Road-vehicles—Diagnostic systems—Requirements for interchange of d

ISO 9141-2:1994/~—~Road vehicles—Diagnostic systems—CARB requirements for interq

infofmation

ard (ARB) have

repair industry.
cles. Additional
inclusion of SAE
sion after those
iIde SAE J1939
interface device

extent specified

-0001.

10—DaimlerChrysler Information Report for Serial Data Communication Interface (SCI)

hrt 1: Passenger

gital information
hange of digital

twork (CAN) for

4. Requirements

ISO/DIS 15765-2—Road vehicles—Diagnostics on controller area networks (CAN)—Network layer

services
ISO/DIS 15765-4—Road vehicles—Diagnostics on controller area networks (CAN)—R
emission-related systems

Definitions

equirements for

Registry—A mechanism within Win32 operating systems to handle hardware and software configuration

information.
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Acronyms

API
ASCII
CAN
CRC
DLL
ECU
IFR
IOCTL
KWP
OEM

Application Programming Interface

American Standard for Character Information Interchange
Controller Area Network

Cyclic Redundancy Check

Dynamic Link Library

Electronic Control Unit

In-Frame Response

Input / Output Control

Keyword Protocol

PC
PWM
SCI
SCP
USB
VPW

Pass-Thru
commonly 3
requirement

the user intgrface, selection criteria for downloadable software and calibration files, the acty

calibration d
and the acty
vehicle.

This document defines the following two interfaces.for the SAE J2534 pass-thru device:

a. App
soft

b. Hargware interface between the pass-thru device and the vehicle

All programi
driver. The
pass-thru dg
thru device
used that is
the messagq
interface. F

o LI oo ot Mo, f LI~
OtiginatEquiprment-Mantiactarer
Personal Computer

Pulse Width Modulation

Serial Communications Interface
Standard Corporate Protocol
Universal Serial Bus

Variable Pulse Width
Concept—Programming application software supplied by the vehicle manufactu

vailable generic PC. This application must have cemplete knowledge of th
5 for the control module to be programmed and will cantrol the programming ever

al programming steps and sequence required,to program each individual contr

ication program interface (API) between the programming application running
are device driver for the pass-thru device

rer will run on a
e programming
t. This includes
al software and

ata to be downloaded, the security mechanism.t0-'control access to the progranpming capability,

Dl module in the

on a PC and a

bass-thru device

hing applications shall utilize the common SAE J2534 API as the interface to the
API contains a sef of routines that may be used by the programming applicati

Vill not interpretithe message content, allowing any message strategy and messa

sent to the irrterface to go to high speed.

n to control the

vice, and to control'the communications between the pass-thru device and the vepicle. The pass-

structure to be

Linderstoad.kly both the programming application and the ECU being programmed. Also, because
will not'be“interpreted, the contents of the message cannot be used to control the operation of the
pr example, if a message is sent to the ECU to go to high speed, a specific instructjon must also be

The manufacturer of an SAE J2534 pass-thru device must supply both the device driver software and the
pass-thru device hardware that communicates directly with the vehicle. The interface between the PC and the
pass-thru device can be any technology chosen by the tool manufacturer, including RS-232, RS-485, USB,

Ethernet, or

any other current or future technology, including wireless technologies.

The OEM programming application does not need to know the hardware connected to the PC, which gives the
tool manufacturers the flexibility to use any commonly available interface to the PC. The pass-thru device

does not need any knowledge of the vehicle or control module being programmed.

This will allow all

programming applications to work with all pass-thru devices to enable programming of all control modules for

all vehicle m

anufacturers.
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Figure 1 shows the relationship between the various components required for pass-thru programming and
responsibilities for each component:

Pass-thru Programming PC
Vehicle Cable interface Cable Interface API Application
driver
Vehicle Tool Capabilities Tool supplier | Tool supplier J2534 | Vehicle
manufacturer | supplier defined in defines cable | device driver manufacturer
determines defines J2534 requirements, | based on programming
programming | interface if any, hardware application
sequence with pass- Hardware between PC supported controls user
and security [throdevice T supplied by ard-mterface imtenface, vehicle
access tool supplier Examples are: softyvare and
SAE J1962 RS-232, califration
on vehicle | Could be USB, selegtion,
end implemented PCMCIA, programming
in scan tool Ethernet, seqlience, and
5 meter IEEE1394, secyrity access
max. length Bluetooth
Vehicle J2534 Vehicle
manufacturer Tool supplier nmanufacturer

6.1

6.2

6.3

6.4

6.5

FIGURE 1—SAE J2534 OVERVIEW

Pass-Thru $ystem Requirements

PC Require
NT/Windowsg
to the Intern

Software R
connected t
single thread
communicat
unnecessary

Connection
manufacturg

Pt

connection

so that the

This

ments—Generic PC running a Win32 Opeérating System (e.g., Windows 95/Windws 98/Windows
Millennium Edition, Windows 2000, Windows XP, ...). The PC should be capalle of connection

pquirements and Assumptions—Reprogramming applications can assume thdt the PC will be
b the Internet, although net all applications will require this. The OEM applicati¢n is limited to a
for communication with thé tool manufacturer DLL/API. Multiple protocols may bg connected and
bd on sequentially «(serialized) from the single application thread.
complexity of determining what message responses belong to which application thread.

vill prevent the

to PC—Theinterface between the PC and the pass-thru device shall be defermined by the
r of the pass-thru device. This can be RS-232, USB, Ethernet, IEEE1394, Bluetqoth or any other

at allows the pass-thru device to meet all other requirements of this document,|including timing
requirementg. ThHe’tool manufacturer is also required to include the device driver that support$ this connection
tual interface used is transparent to both the PC programming application and the vehicle.

Connection to Vehicle—The interface between the pass-thru device and the vehicle shall be an SAE J1962
connector for serial data communications. The maximum cable length between the pass-thru device and the
vehicle is five (5) meters. Vehicle manufacturers will need to supply information about necessary connections
to any connector other than the SAE J1962 connector.

Communication Protocols—A fully compliant pass-thru interface shall support all communication protocols
as specified in this section. Additionally, the pass-thru device must support simultaneous communication of an
ISO 9141 OR ISO 14230-4 protocol AND an SAE J1850 protocol AND a CAN or SCI based protocol during a
single programming event. Note that only one type of SAE J1850 is required per programming event, as the
two types of SAE J1850 are mutually exclusive on any given vehicle. As well, CAN and SCI are mutually
exclusive on some vehicles as the same pins are used.
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6.5.1

6.5.2

6.5.3

6.5.4

6.5.5

6.5.6

6.5.7

The following communication protocols shall be supported:

ISO 9141—The following specifications clarify and, if in conflict with ISO 9141, override any related
specifications in ISO 9141

a. The

b. The

c.

d.

e.

f.

I1ISO 1423(

following g

a. The
with

SAE J185

must be slipported by the pass-thru device for 41.6 kbps PWM:

a. Cap
b. Rec

SAE J185
be suppor

a. High
b. 4Kk

CAN—Thg

11 gnd 29 bit identifiers

maximum sink current to be supported by the interface is 100 mA.
range for all tests performed relative to ISO 7637-1 is —1.0 to +40.0 V.
The minimum bus idle period before the interface shall transmit an address, shall be 300 ms.
Support following baud rate with +0.5% tolerance: 10400.
Support following baud rates with +2% tolerance: 9600, 9615, 10000, 10870, 11905, 12500, 13158,
13889, 14706, and 15625.

-4 (KWP2000)—The I1SO 14230-4 protocol is the same as the ISO~9241 p
dditions:

interface will handle the tester present message and 0x78 re€sponse code aJ
but intervention from the PC).

D 41.6 kBPS PWM (PULSE WIDTH MODULATION)—The follewing additional features
pble of high speed mode of 83.3 kbps.
bmmend Ford approved SAE J1850PWM(SCP) physical layer

D 10.4 kBPS VPW (VARIABLE PULSE WIDTH)=The following additional features of §
ed by the pass-thru device for 10.4 kbps VPW:

speed mode of 41.6 kbps
lock transfer

following features of ISO, 11898 must be supported by the pass-thru device:
and 500 kbps

bort for 80%-+2% and 68.5% + 2% bit sample point
5-thru message interface (i.e., raw CAN frames with no flow control in the pass-th

-4 (CAN)—The following features of ISO 15765-4 must be supported by the pass

a. 250

b.

c. Sup

d. Pas
1ISO 15764

a. 250

b.

C.

d.

Y-V
alla OoUU RUPS

11 and 29 bit identifiers
Support for 80% + 2% bit sample point
To maintain acceptable programming times, the transport layer flow control function, as defined in ISO

eight data bits.

otocol with the

tomatically (i.e.,

of SAE J1850

BAE J1850 must

u device)

-thru device:

15765-2, must be incorporated in the pass-thru device (see Appendix A). If the application does not
use the ISO 15765-2 transport layer flow control functionality, the CAN protocol will allow for any

cust

om transport layer.

SAE J2610 DAIMLERCHRYSLER SCl—Reference the SAE J2610 Information Report for a description of the
SCI protocaol.
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ell as a 4K byte

6.6 Programmable Power Supply—The interface shall be capable of supplying between 5 and 20 volts to one of
the following pins (6, 9, 11, 12, 13 or 14) on the SAE J1962 diagnostic connector, or to an auxiliary pin which
would need to be connected to the vehicle via a cable that is unique to the vehicle. As well, short to ground
capability on pin 15 is required. The following requirements shall be met by the power supply:

a. Minimum5V

b. Maximum 20 V

c. Accuracy 0.1V

d. Maximum source current 200 mA

e. Maximum sink current 300mA (only for SHORT_TO_GROUND option).

f.  Maximum 1 ms settling time (required for SCI protocol, reference SAE J2610 Information Report)
g. Pin pssigamentseofiware-selectable

6.7 DataBufferjng—The interface shall be capable of buffering a 4K byte transmit message as v
receive mesgage.

7. Win32 Appljcation Programming Interface

7.1 APl Functigns — Overview—To conform to this document a vendor supplied APl implement

support the functions included in Figure 2.

htion (DLL) must

Fungtion Description

PassThruConnect Establish a cennection with a protocol channel.
PassThruDisconnect Terminate & connection with a protocol channel.
PassThruReadMsgs Read message(s) from a protocol channel.
PassThruWriteMsgs Write message(s) to a protocol channel.
PassThruStartPeriodicMsg Start'sending a message at a specified time intefval

on’a protocol channel.

PassT

hruStopPeriodicMsg

Stop a periodic message.

PassT

hruStartMsgFilter

Start filtering incoming messages on a protocol
channel.

PassT

hruStopMsgFilter

Stops filtering incoming messages on a protocol
channel.

PassT

hruSetProgrammingVoltage

Set a programming voltage on a specific pin.

PassThruReadVersion Reads the version information for the DLL and API.
PassThruGetLastError Gets the text description of the last error.
PassThruloctl General I/0O control functions for reading and writing

protocol configuration parameters (e.g. initializatjon,

baud rates, programming voltages, etc.).

7.2 API Functio

7.2.1

FIGURE 2—SAE J2534 API FUNCTIONS

ns - Detailed Information

PassTHRUCONNECT—This function is used to establish a logical connection with a protocol channel. After

this function is called, the value pointed to by pChannellD is used as the logical identifier for the connection.

The DLL can use this function to initialize data structures and device drivers.

If the function operates

successfully, a value of STATUS_NOERROR is returned and a valid channel ID will be placed in
<pChannellD>. All future interactions with the protocol channel will be done using the pChannellD. Note that
all filters for the given protocol will be cleared with this function.
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7.2.11

7.2.1.2

7.2.1.3

7.2.1.4

C / C++ Prototype

extern “C” long WINAPI PassThruConnect

(
unsigned long ProtocollD,
unsigned long Flags,
unsigned long *pChannellD
)
Parameters
Protocolfs ProtecoHb-
Flags Connection flags, normally set to zero.
pChanng¢llD Pointer to location for the channel ID that is assigned by the DLL.
Flag Values—See Figure 3.
Flags Bif(s) Description Value
31-9 Unused Tool'manufacturer spgcific
8 CAN ID type Q= 11-bit, 1 = 29-bit
7 1ISO15765-2 Addressing Method |0 = no extended addrg¢ss, 1 =
extended address is first byte
after the ID bytes
6-0 Unused Reserved for SAE - shall be
setto 0
FIGURE 3—FLAG VALUES
ProtocollD Values—See Figure 4.
Definition Description Value(s)
J1850VPW GM / DaimlerChrysler CLASS2 0x01
J1850PWM Ford SCP 0x02
1ISO9141 ISO9141 and ISO9141-2 0x03
1ISO14230 ISO14230-4 (Keyword Protocol 2000) | 0x04
CAN Raw CAN (flow control not handled 0x05
automatically by interface)
ISOT5765 ISO15765-2 flow control enabled (see | 0x06
Appendix A for high level description)
SCI_A ENGINE | SAE J2610 (DaimlerChrysler SCI) 0x07
configuration A for engine
SCI_A TRANS SAE J2610 (DaimlerChrysler SCI) 0x08
configuration A for transmission
SCI_B_ENGINE | SAE J2610 (DaimlerChrysler SCI) 0x09
configuration B for engine
SCI_B_TRANS SAE J2610 (DaimlerChrysler SCI) O0x0A
configuration B for transmission
Unused Reserved for SAE use 0x0B —
OxFFFF
Unused Tool manufacturer specific 0x10000 —
OxFFFFFFFF

FIGURE 4—PROTOCOL ID VALUES
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7.2.1.5

7.2.2

7221

7.2.2.2

7.2.2.3

longer be yalid.

C / C++Prototype

extern “C” long WINAPI PassThruDisconnect

(
)

unsigned long ChannellD

Parameters

Channel|lD  The channel ID assigned by the PassThruConnect function.

Return Values—=See Figure 6.

Return Values—See Figure 5.
Definition Description
STATUS_NOERROR Function call successful.
ERR_DEVICE_NOT _CONNECTED | Device not connected to PC.
ERR_INVALID PROTOCOL ID Invalid ProtocollD value or there is a
resource conflict (i.e. trying to connect to
multiple protocols that are mutually
exclusive such as J1850PWM and
J1850VPW or CAN and SCI_A, etc.).
ERRNUPARAMETER NUttpomtersupptiedwhereavatid
pointer is required
FRR_INVALID_FLAGS Invalid flag values.
FRR_FAILED Undefined error, use
PassThruGetLastError for text-description
FRR_CHANNEL IN_USE Channel number is currently connected.
FIGURE 5—RETURN VALUES
PassTHRUDISCONNECT—This function is used to terminate a.Jogical connection with a protoqol channel. The
DLL can yse this function to de-allocate data structures @nd deactivate any device driver$. If the function
operates s$uccessfully, a value of STATUS_NOERROR”is returned. After this call the Channel ID will no

efinition

Description

STATUS_NOERROR

Function call successful.

ERR_DEVICE_NOT_CONNECTED

Device not connected to PC.

ERR_FAILED

Undefined error, use PassThruGetLastError
for text description

ERR_INVALID_CHANNEL_ID

Invalid ChannellD value.

FIGURE 6—RETURN VALUES

-10-
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7.2.3

7.2.3.1

7.2.3.2

7.2.3.3

PAassTHRUREADMsGs—This function reads messages from the receive buffer in the order they were
received. If the function operates successfully, a value of STATUS_NOERROR is returned. Note that the
ISO 15765-2 FirstFrame and TxDone indications will be returned as messages when calling this function.
Also note that all messages and indications shall be read in the order that they occurred on the bus.

C/C++

Prototype

extern “C” long WINAPI PassThruReadMsgs

(
unsigned long ChannellD,
PASSTHRU_MSG *pMsg,
unsigreeHenrgpiNuivses;
unsigned long Timeout
)
Parameters
Channel|lD  The channel ID assigned by the PassThruConnect functiot-
pMsg Pointer to message structure(s).
pNumMsgs Pointer to location where number of messages to read’ is specified. On
function this location will contain the actual numbet,of messages read.
Timeout Read timeout (in milliseconds). If a value of 0,is\specified the function retu

Return Yalues—See Figure 7.

Otherwise, the API will not return until the Timeout has expired, an error has
desired number of messages have been tead. If the number of messages
been read, the function shall not return ERR_TIMEOUT, even if the timeout

return from the

ns immediately.
occurred, or the
requested have
value is zero.

Definition

Description

BTATUS_NOERROR

Function call successful.

FRR_DEVICE_NOT_CONNECGTED

Device not connected to PC.

ERR_INVALID_CHANNEL_ID

Invalid ChannellD value.

FRR_NULLPARAMETER

NULL pointer supplied where a valid
pointer is required.

FRR_TIMEOUT

Timeout. Device could not read the
specified number of messages. The
actual number of messages read is
placed in <NumMsgs>. If a timeout
occurs and there are no available

messages ERR BUFFER EMPTY

should be returned.

ERR_BUFFER_EMPTY

No messages available to read.

ERR_FAILED

Undefined error, use
PassThruGetLastError for text description

ERR_BUFFER_OVERFLOW

Indicates a buffer overflow occurred and
messages were lost. The actual number
of messages read is placed in
<NumMsgs>.

FIGURE 7—RETURN VALUES

-11-
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7.2.4

7.24.1

7.2.4.2

7.2.4.3

PassTHRUWRITEMsGs—This function is used to send messages. The messages are placed in the buffer
If the function operates successfully, a value of
NOERROR is returned. To perform blocking writes (i.e., the function does not return until
message is successfully sent on the vehicle network or a timeout occurs), use the blocking flag in the
TxFlags element of the message structure (Reference 8.4.2).

and sent in the order they were received.

STATUS_

C / C++ Prototype

extern “C” long WINAPI PassThruWriteMsgs

(

unsigned long ChannellD,
PASSHHRE—IMSS~pMsg
unsigned long *pNumMsgs,
unsigned long Timeout

)

Parameters

Channel|lD  The channel ID assigned by the PassThruConnect function.

pMsg Pointer to message structure(s).

pNumMsgs Pointer to the location where number of messages to write is specified
contain the actual number of messages that-were transmitted or placed
queue.

Timeout Write timeout (in milliseconds). If a value@f\0 is specified the function retu
Otherwise, the API will not return until the, Timeout has expired, an error has
desired number of messages have been written. If the number of messages
been written, the function shall notreturn ERR_TIMEOUT, even if the timeg

Return Yalues—See Figure 8.

. On return will
in the transmit

'ns immediately.
occurred, or the
requested have
ut value is zero.

Definition

Description

STATUS_NOERROR

Function call successful.

ERR_DEVICE_NOT_CONNECTED

Device not connected to PC.

ERR_INVALID_CHANNEL_ID

Invalid ChannellD value.

ERR_INVALID. MSG

Invalid message structure pointed to by
pMsg (e.g. sending a 20 byte long
J1850PWM message, sending a
J1850PWM message where the third data
byte is not the same as the node ID, etc.).

ERR_NULLPARAMETER

NULL pointer supplied where a valid

pointer 1s required.

ERR_FAILED Undefined error, use
PassThruGetLastError for text description
ERR_TIMEOUT Timeout.

ERR_MSG_PROTOCOL_ID

Protocol type in the message does not
match protocol associated with the
ChannellD

ERR_BUFFER_FULL

Protocol message buffer is full.

FIGURE 8—RETURN VALUES
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7.2.5

7.25.1

7.2.5.2

7.2.5.3

C / C++ Prototype

PAssTHRUSTARTPERIODICMSG—This function starts sending a message at the specified interval.
function operates successfully, a value of STATUS_NOERROR is returned. The maximum number of
periodic messages is ten.

extern “C” long WINAPI PassThruStartPeriodicMsg

(

unsigned long ChannellD,
PASSTHRU_MSG *pMsg,
unsigned long *pMsgID,

unsi

If the

padlena—Timmatlatareal
U TOTTY— T iTCTitCTvar

)

Paramefters

ChannellD
pMsg

pMsgID
Timelntgrval

Time interval

Return Yalues—See Figure 9.

The channel ID assigned by the PassThruConnect function.
Pointer to message structure.

Pointer to location for the message ID that is assigned by the DLL.
between the start of successive Aransmissions of th
milliseconds. The valid range is 5-65535 milliseconds.

s message, in

Definition

Description

STATUS_NOERROR

Funetion call successful.

ERR_DEVICE_NOT_CONNECTED

Pevice not connected to PC.

ERR_INVALID_CHANNEL_ID

Invalid ChannellD value.

ERR_INVALID_MSG

Invalid message structure pointed to by
pMsg.

ERR_NULLPARAMETER

NULL pointer supplied where a valid
pointer is required.

ERR_INVALID_TIME_INTERVAL

Invalid Timelnterval value.

ERR_FAILED

Undefined error, use
PassThruGetLastError for text
description

ERR.MSG_PROTOCOL_ID

Protocol type in the message does not
match protocol associated with the

ChannellD

ERR_EXCEEDED_LIMIT

Exceeded the maximum number of
periodic message IDs or the maximum

allocate space.

FIGURE 9—RETURN VALUES
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7.2.6 PassTHRUSTOPPERIODICMsG—This function stops the process of sending a periodic message. If the
function operates successfully, a value of STATUS_NOERROR is returned. After this call the MsgID will be
invalid.

7.2.6.1 C/C++ Prototype

extern “C” long WINAPI PassThruStopPeriodicMsg
(

unsigned long ChannellD,
unsigned long MsgID

)

7.2.6.2 Paramelers

Channel|lD  The channel ID assigned by the PassThruConnect function.
MsgID Message ID that is assigned by the PassThruStartPeriodicMsg funetion.

7.2.6.3 Return Yalues—See Figure 10.

Definition Description

STATUS NOERROR Function call successful.

ERR_DEVICE_NOT_CONNECTED | Device not connected to PC.

ERR_INVALID_CHANNEL _ID Invalid ChannellD value.

ERR_FAILED Undefined error, use
PassThruGetLastError for text
description

ERR_INVALID_MSG_ID Invalid MsgID value.

FIGURE 10—RETURN VALUES

7.2.7 PAsSSTHRUSTARTMSGFILTER—This function starts filtering incoming messages. If the fynction operates
successfully, a value of STAFUS® NOERROR is returned. The maximum number of message filters is ten.
See Appendices A and B far a-description of the use of these message filters for transmissipn and reception
of multi-frame messages.

7.2.7.1 C/C++Prototype

extern “C” lopg"WINAPI PassThruStartMsgFilter
(

unsigned long ChannellD,

unsigned long FilterType,
PASSTHRU_MSG *pMaskMsg,
PASSTHRU_MSG *pPatternMsg,
PASSTHRU_MSG *pFlowControlMsg,
unsigned long *pMsgID

-14-
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7.2.7.2

7.2.7.3

Parameters

ChannellD
FilterType

pMaskMsg

The channel ID assigned by the PassThruConnect function.
Designates:

PASS_FILTER - allows matching messages into the receive queue.

BLOCK_FILTER - keeps matching messages out of the receive q

ueue.

FLOW_CONTROL_FILTER - defines a filter and outgoing flow control message

to support the ISO 15765-2 flow control mechanism.
Designates a pointer to the mask message that will be applied to
message (i.e., the mask message that will be ANDed to each incomi
mask any unimportant bits.

each incoming
ng message) to

pPatterriMsg

pFlowControlMsg Designates a pointer to an 1SO 15765-2 flow control message. This

pMsgID

Filter Type Values—See Figure 11.

The usage of the pMaskMsg allows for configuring a filter that passes)t
identifiers. In case the filter allows for the reception of multiple~€AN
those messages are only allowed to be SingleFrame messages, bécay
FlowControl CAN identifier can be specified.

Designates a pointer to the pattern message that will ‘be compared

ru multiple CAN
identifiers then
se only a single

to the incoming

message after the mask message has been applied.) [f'the result matg

hes this pattern

the receive queue (otherwise it will be discarded). If the result matghes this pattern

message and the FilterType is PASS_FILTER, then the incoming messé]xhge will added to

message and the FilterType is BLOCK_FILTER, then the incoming
discarded (otherwise it will be added to“the receive queue). Messs
received message that are beyond the DataSize of the pattern messad
as “don’t care”.

sent out when the received message ANDed with the message pointed
matches the message pointed to by pPatternMsg and the interfac
segmented message. Thisimessage shall only contain the message |
address byte if the 1SO15765 EXT_ADDR flag is set). The interface
PCI bytes when this-message is transmitted. To modify the BS and S]
are used by the jinterface, reference the IOCTL section. This pointer or
FLOW_CONTROL_FILTER type and must be set to NULL when t
PASS_FILTER or BLOCK_FILTER.

Pointer t@ location for the message ID that is assigned by the DLL.

essage will be
ge bytes in the
e will be treated

message will be
fo by pMaskMsg
e is receiving a
D (and extended
will provide the
'min values that
ly applies to the
he FilterType is

Definition Value

PASS FILTER 0x00000001
BLOCK FILTER 0x00000002
FLOW CONTROL FILTER 0x00000003

FIGURE 11—FILTER TYPE VALUES

-15-



https://saenorm.com/api/?name=8b42b00d5e784abec3fe2c277689f7a9

SAE J2534 Issued FEB2002

7.2.7.4 Return Values—See Figure 12.

Definition Description

STATUS NOERROR Function call successful.

ERR_DEVICE_NOT_CONNECTED | Device not connected to PC.

ERR _INVALID_CHANNEL ID Invalid ChannellD value.

ERR_INVALID _MSG Invalid message structure pointed to by
pMsg.

ERR_NULLPARAMETER NULL pointer supplied where a valid
pninmr is req lired

ERR_FAILED Undefined error, use
PassThruGetLastError for text
description

ERR_EXCEEDED_LIMIT Exceeded the maximum number of filter
message IDs or the maximum allocate
space.

ERR_MSG_PROTOCOL_ID Protocol type in thermessage does not
match protocol associated with the
ChannellD

FIGURE 12—RETURN\ALUES

7.2.8 PassTHRUSTOPMsGFILTER—This function stops the precess of filtering messages. If the function operates
successfully, a value of STATUS_NOERROR is returned. After this call the MsgID will be injalid.

7.2.8.1 C/C++Prototype

extern “C” long WINAPI PassThruStopMsgFilter
(

unsigned long ChannellD,
unsigned long MsgID

)

7.2.8.2 Prametdrs

Channel|lD  The.channel ID assigned by the PassThruConnect function.
MsgID Message ID that is assigned by the PassThruStartMsgFilter function.

7.2.8.3 Return Values—See Figure 13.

Definition Description

STATUS NOERROR Function call successful.

ERR_DEVICE_NOT_CONNECTED | Device not connected to PC.

ERR_INVALID_CHANNEL_ID Invalid ChannellD value.

ERR_FAILED Undefined error, use
PassThruGetLastError for text
description

ERR_INVALID_MSG_ID Invalid MsglID value.

FIGURE 13—RETURN VALUES
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7.2.9

7.2.9.1

7.2.9.2

7.2.9.3

7.29.4

PASSTHRUSETPROGRAMMING VOLTAGE—This function sets a programming voltage on a specific pin. If the
function operates successfully, a value of STATUS_NOERROR is returned.
programmer to insure that voltages are not applied to any pins incorrectly. This function cannot protect from
incorrect usage (e.g., applying a voltage to pin 6 when it is being used for the CAN protocol). Note that for
SCI protocol, the application would set the PinNumber, set the Voltage to VOLTAGE_OFF, and set
SCI_TX_VOLTAGE in TxFlags of the message to pulse the programming voltage to 20 V DC.

C / C++ Prototype

extern “C” long WINAPI PassThruSetProgrammingVoltage

unsigreeHenrgPiriNumber
unsigned long Voltage
Parameters

PinNumper  The pin on which the programming voltage will be set. Valid-options are:
0 — Auxiliary output pin (for non-SAE J1962 connectors)

6 — Pin 6 on the SAE J1962 connector.

9 — Pin 9 on the SAE J1962 connector.

11 — Pin 11 on the SAE J1962 connector.

12 — Pin 12 on the SAE J1962 connector.

13 — Pin 13 on the SAE J1962 connector.

14 — Pin 14 on the SAE J1962 connector:

15 — Pin 15 on the SAE J1962 connector (short to ground only).

Voltage The voltage (in millivolts) to be set.xValid values are:

12, 13, and 14).

Voltage Malues—See Figure 14.

5000mV-20000mV (limited to 200mA with a resolution of £100 millivolts for

VOLTAGE_OFF — To turn output off (disconnect).
SHORT_TO_GROUND&Short pin to ground (pin 15 only).

Definition

Value

Programming.\oltage

0x00001388 (5000 mV) to
0x00004E20 (20000 mV)

SHORT TO GROUND

OXxFFFFFFFE

VOLTAGE_OFF

OXFFFFFFFF

FIGURE 14—VOLTAGE VALUES

Return Values—See Figure 15.

Definition

Description

STATUS_NOERROR

Function call successful.

ERR_DEVICE_NOT_CONNECTED

Device not connected to PC.

ERR_NOT_SUPPORTED

Function not supported.

ERR_FAILED

Undefined error, use
PassThruGetLastError for text
description

ERR_PIN_INVALID

Invalid pin number specified.

FIGURE 15—RETURN VALUES

It is up to the application

pins 0, 6, 9, 11,
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7.2.10 PassTHRUREADVERSION—This function returns the version strings associated with the DLL. If the function

operates successfully, a value of STATUS_NOERROR is returned.

characters must be allocated for each pointer by the application.

A buffer of at least eighty (80)

This string is

Is to the date of

7.2.10.1 C/C++ Prototype
extern “C” long WINAPI PassThruReadVersion
(
char*pFirmwareVersion,
char*pDlIVersion,
char*pApiVersion
)
7.2.10.2 Paramefers
pFirmwgreVersion Pointer to Firmware version string in XX.YY format (e.g.s 01.01)
determined by the interface vendor that supplies the device«
pDllVergion Pointer to DLL version string in XX.YY format (e.g.,©1:01). This string is determined
by the interface vendor that supplies the DLL.
pApiVersion Pointer to API version string in XX.YY format. AThis string correspon

7.2.10.3 Return\

the balloted document.

alues—See Figure 16.

October 2001 Ballot = “01.01”
December 2001 Ballot = “01.02"
February 2002 Final = “02.02"

Definition

Description

STATUS_NOERROR

Function call successful

ERR_DEVICE_NOT_CONNECTED

Device not connected to PC

ERR_FAILED

Undefined error, use
PassThruGetLastError for text
description

ERR_NULLRARAMETER

NULL pointer supplied where a valid
pointer is required

FIGURE 16—RETURN VALUES
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7.2.11 PAssTHRUGETLASTERROR—This function returns the text string description for an error detected during the

last functi
function.

on call (except PassThruGetLastError).
The buffer pointed to by pErrorDescription is allocated by the application and

eighty (80) characters.

7.2.11.1 C/C++

Prototype

extern “C” long WINAPI PassThruGetLastError

(

char *pErrorDescription

)

7.2.11.2 Paramelers

pErrorD

7.2.11.3 Return Yalues—See Figure 17.

This function must be called before calling any other

must be at least

bscription  Pointer to error description string.

Definition Description

S5TATUS NOERROR Function call successful

FRR_NULLPARAMETER NULL pointer supplied where a valid pointer
is required

7.2.12 PASSTHRU
paramete
structures
structures

7.2.12.1 C/C++

FIGURE 17—RETURN VALUES

5. If the function operates successfully, a value of STATUS_NOERROR is
pointed to by plnput and pOutput are determined by the loctlID. Please see s¢
for details.

Prototype

C” long WINAPI PassThruloctl
pned long ChannellD,

gned longd TactlID,

*plnput;
*pQutput

locTL—This function is used to read and’write all the protocol hardware and software configuration

returned. The
pction on IOCTL

extern *
unsi
unsi
void
void

7.2.12.2 Parameters

Channel
loctliD
pinput
pOutput

ID The channel ID assigned by the PassThruConnect function.
loctl ID (see the IOCTL Section).
Pointer to input structure (see the IOCTL Section).
Pointer to output structure (see the IOCTL Section).
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7.2.12.3 loctl ID Values—See Figure 18.

Definition Value
GET CONFIG 0x01
SET CONFIG 0x02
READ VBATT 0x03
FIVE BAUD INIT 0x04
FAST INIT 0x05
CLEAR TX BUFFER 0x07
CILEAR RX BUFFER 0x08
CLEAR PERIODIC MSGS 0x09
CLEAR MSG FILTERS O0x0A

CLEAR _FUNCT MSG LOOKUP TABLE 0x0B
ADD TO FUNCT MSG LOOKUP TABLE | Ox0C

DELETE_FROM _ 0x0D

FUNCT MSG LOOKUP TABLE

READ PROG VOLTAGE Ox0E

Reserved for SAE OxOF >~
OxFFFF

Tool manufacturer specific 0x10000 —
OxFFFFFFFF

FIGURE 18—IOCTL ID VALUES

7.2.12.4 Return \falues—See Figure 19.

Definition Description

STATUS_NOERROR Function call successful

FRR_DEVICE_NOT_CONNECTED | Device not connected to PC

FRR_INVALID_CHANNEL_ID Invalid ChannellD value.

FRR_INVALID IOCTL_ID Invalid loctlID value.

FRR_NULLPARAMETER NULL pointer supplied where a valid
pointer is required

FRR ‘NOT_SUPPORTED Invalid or unsupported parameter/value

FRR' FAILED Undefined error, use
PassThruGetLastError for text description

FIGURE 19—RETURN VALUES
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7.3

7.3.1

IOCTL Section—Figure 20 provides the details on the IOCTLs available through PassThruloctl function:

Value of loctlID InputPtr OutputPtr Purpose
represents represents
GET_CONFIG Pointer to NULL pointer To get the vehicle network configuration
SCONFIG_LIST of the pass-thru device
SET_CONFIG Pointer to NULL pointer To set the vehicle network configuration
SCONFIG_LIST of the pass-thru device
READ_VBATT NULL pointer Pointer to unsigned | To direct the pass-thru device to read
long the voltage on pin 16 of the J1962
connector
FIVE_BRAUD_INIT Pointer to Pointer to To direct the pass-thru device,tq initiate
SBYTE_ARRAY SBYTE_ARRAY a 5 baud initialization sequence
FAST_INIT Pointer to Pointer to To direct the pass-thru device tq initiate
PASSTHRU_MSG PASSTHRU_MSG a fast initialization sequence
CLEAR|TX_BUFFER NULL pointer NULL pointer To direct the pass+thru-device tq clear
all messages in its transmit quetie
CLEAR |RX_BUFFER NULL pointer NULL pointer To direct the-pass-thru device tq clear
all messages in its receive queue
CLEAR |PERIODIC_MSGS NULL pointer NULL pointer To direct the’pass-thru device tq clear
all pefiodic messages, thus stogping all
perigdic message transmission
CLEAR |[MSG_FILTERS NULL pointer NULL pointer T.0 direct the pass-thru device tq clear
all message filters, thus stopping all
filtering
CLEAR |FUNCT _ NULL pointer NULL pointer To direct the pass-thru device tq clear
MSG_LOPOKUP_TABLE the Functional Message Look-up Table
ADD_TOQ_FUNCT_ Pointer to NULL pointer To direct the pass-thru device tq add a
MSG_LOOKUP_TABLE SBYTE_ARRAY functional address to the Functipnal
Message Look-up Table
DELETH_FROM_ FUNCT _ Pointer to NULL pointer To direct the pass-thru device tq delete
MSG_LOOKUP_TABLE SBYTE_ARRAY a functional address from the
Functional Message Look-up Tgble
READ_FPROG_VOLTAGE NULL pointer Pointer to unsigned | To direct the pass-thru device tq read
long the feedback of the programmable
voltage set by
PassThruSetProgrammingVoltage
FIGURE 20—IOCTL DETAILS
GET_CONFIG—The loetllDrvalue of GET_CONFIG is used to obtain the vehicle network copfiguration of the
pass-thru |device. The=calling application is responsible for allocating and initializing| the associated
parameters described in Figure 21. When the function is successfully completed, th¢ corresponding
parameter|value(s) indicated in Figures 23A, 23B, and 23C will be placed in each Value.
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7.3.2

Parameter

Description

loctl

ID

Is set to the define GET CONFIG.

InputPtr

Points to the structure SCONFIG_LIST, which is defined as follows:
typedef struct

unsigned long NumOfParams; /* number of SCONFIG elements */
SCONFIG *ConfigPtr; /* array of SCONFIG */
} SCONFIG_LIST

where:
NumOfParms is an INPUT, which contains the number of SCONFIG elements in the array
pointed to by ConfigPtr.

ConfigPir is a pointer to an array of SCONFIG _structures

The structure SCONFIG is defined as follows:
typedef struct
{
unsigned long Parameter; /* name of parameter */
unsigned long Value; /* value of the parameter */
} SCONFIG

where:

Parameter is an INPUT that represents the parameter to be obtained (See Figure 23 for a
of valid parameters).

Value is an OUTPUT that represents the value of that parameter (See Figure 23 for a list
valid values).

list

f

Ouf]

putPtr

Is a NULL pointer, as this parameter is not used.

SET_CON
pass-thru
parameter
parameter

FIG—The loctlID value of SET_CONFIG:is used to set the vehicle network cor
device. The calling application is r&sponsible for allocating and initializing
5 described in Figure 22. When- the function is successfully completed the¢ corresponding
s) and value(s) indicated in Figures 23A, 23B, and 23C will be in effect.

FIGURE 21—GET_CONFKIG DETAIL

figuration of the
the associated
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Parameter Description
loctliD Is set to the define SET_CONFIG.
InputPtr Points to the structure SCONFIG_LIST, which is defined as follows:
typedef struct
unsigned long NumOfParams;  /* number of SCONFIG elements */
SCONFIG *ConfigPtr; /* array of SCONFIG */
} SCONFIG_LIST
where:
NumOfParms is an INPUT, which contains the number of SCONFIG elements in the array
pointed to by ConfigPtr.
{"nnFigDh- is-a pr\inh:\r io-an SFray ofSCONEIG structures
The structure SCONFIG is defined as follows:
typedef struct
unsigned long Parameter; /* name of parameter */
unsigned long Value; /* value of the parameter */
} SCONFIG
where:
Parameter is an INPUT that represents the parameter to be set{See Figure 23 for a list of]
valid parameters).
Value is an INPUT that represents the value of that paraméter (See Figure 23 for a list of
valid values).
OutputPtr Is a NULL pointer, as this parameter is not used.

FIGURE 22—SET_CONFIG DETAILS

Valid alues for
Parameter

ID value

Valid values for
Value

Description

DATA_RATE

0x01

5-500000

Represents the desired baud rate.
There is no default value.

Unused

0x02

Reserved for SAE

LOOPBACK

0x03

0 (OFF)
1 (ON)

0 = Don’t echo transmitted messages irf the
receive queue.
1 = Echo transmitted messages in the rgceive
queue.

The default value is OFF.

NODE_ADDRESS

0x04

0x00-0xFF

For a protocol ID of J1850PWM, this se}s the
node address in the physical layer of the vehicle
network.

NETWORK_LINE

0x05

0 (BUS_NORMAL)
1 (BUS_PLUS)
2 (BUS_MINUS)

For a protocol ID of J1850PWM, this se}s the
network line(s) that are active during
communication (for cases where the physical
layer allows this).

The default value is BUS_NORMAL.

P1_MIN

0x06

0x0-OxFFFF

For protocol ID of ISO9141, this sets the
minimum inter-byte time (in milli-seconds) for
ECU responses.

The default value is 0 milli-seconds.

P1_MAX

0x07

0x0-0xFFFF

For protocol ID of ISO9141, this sets the
maximum inter-byte time (in milli-seconds) for
ECU responses (in milli-seconds).

The default value is 20 milli-seconds.

P2_MIN

0x08

0x0-0xFFFF

For protocol ID of ISO9141, this sets the
minimum time (in milli-seconds) between tester
reauest and ECU responses or two ECU
responses.

The default value is 25 milli-seconds.

FIGURE 23A—IOCTL GET_CONFIG / SET_CONFIG PARAMETER DETAILS
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Valid values for ID Value Valid values for Description
Parameter Value
P2_MAX 0x09 0x0-OxFFFF For protocol ID of ISO9141, this sets the

maximum time (in milli-seconds) between tester
request and ECU responses or two ECU

responses.
The default value is 50 milli-seconds.
P3_MIN 0x0A 0x0-OxFFFF For protocol ID of 1ISO9141, this sets the

minimum time (in milli-seconds) between end of
ECU response and start of new tester request.
The default value is 565 milli-seconds.
P3_MAX 0x0B 0x0-OxFFFF For protocol ID of ISO9141, this sets the
maximum time (in milli-seconds) between end of
ECHTesporseamdstartof mewtester requpsst.
The default value is 5000 milli-seconds.
P4_MIN 0x0C 0x0-OxFFFF For protocol ID of 1IS09141, this sets the
minimum inter-byte time (in milli-seconds) fpr a
tester request.

The default value is 5 milli{seconds.
P4_MAX 0x0D 0x0-OxFFFF For protocol ID of ISO9141, this sets the
maximum inter-byte time \(ih milli-seconds) for a
tester request.

The default valu€ is 20 milli-seconds.
W1 Ox0E 0x0-0xFFFF For protocol ID.of 1809141, this sets the
maximum time(in milli-seconds) from the gnd of
the address byte to the start of the
synchrohization pattern.

The/default value is 300 milli-seconds.
w2 OxOF 0x0-OxFFFF Feor protocol ID of ISO9141, this sets the
maximum time (in milli-seconds) from the gnd of
thie synchronization pattern to the start of key

byte 1.
The default value is 20 milli-seconds.
w3 0x10 0x0-OxFFFF For protocol ID of ISO9141, this sets the

maximum time (in milli-seconds) between Hey
byte 1 and key byte 2.

The default value is 20 milli-seconds.
w4 0x11 0x0-0xFFFF For protocol ID of ISO9141, this sets the
maximum time (in milli-seconds) between Key
byte 2 and its inversion from the tester.
The default value is 50 milli-seconds.
w5 0x12 0x0-OxFFFF For protocol ID of ISO9141, this sets the
minimum time (in milli-seconds) before the ftester
start to transmit the address byte.

The default value is 300 milli-seconds.
TIDLE 0x13 0x0-OxFFFF For protocol ID of ISO9141, this sets the afhount
of bus idle time that is needed before a fas
initialization sequence will begin.

The default is the value of W5.

TINIL 0x14 0x0-OxFFFF For protocol ID of ISO9141, this sets the dyration
(in milli-seconds) for the low pulse in fast
initialization.

The default value is 25 milli-seconds.

TWUR 0x15 0x0-OxFFFF For protocol ID of ISO9141, this sets the dyration
\ill ..mmwmmume—mﬁg' = = i st

initialization. The default value is 50 milli-

seconds.
PARITY 0x16 0 (NO_PARITY) For a protocol ID of ISO9141 only.
1 (ODD_PARITY) The default value is NO_PARITY.
2 (EVEN_PARITY)
BIT SAMPLE POINT 0x17 0-100 For a protocol ID of CAN, this sets the desired bit

sample point as a percentage of the bit time. The
default is 80%.

SYNC_JUMP_WIDTH 0x18 0-100 For a protocol ID of CAN, this sets the desired
synchronization jump width as a percentage of
the bit time. The default is 15%.

FIGURE 23B—IOCTL GET_CONFIG / SET_CONFIG PARAMETER DETAILS (CONTINUED)
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7.3.3

Paral

Valid values for

meter

ID Value

Valid values for
Value

Description

Unused

0x19

Reserved for SAE

T1_MAX

Ox1A

0x0-OxFFFF

For protocol ID of SCI_A_ENGINE,
SCI_A_TRANS, SCI_B_ENGINE or
SCI_B_TRANS, this sets the maximum inter-
frame response delay. The default value is 20
milli-seconds.

T2_MAX

0x1B

0x0-OxFFFF

For protocol ID of SCI_A_ENGINE,
SCI_A_TRANS, SCI_B_ENGINE or
SCI_B_TRANS, this sets the maximum inter-
frame request delay. The default value is 100

milli-seconds.

T4_MAX

ox1C

0x0-0xFFFF

For protocol ID of SCI_A_ENGINE;
SCI_A_TRANS, SCI_B_ENGINE"or.
SCI_B_TRANS, this sets the maximum |inter-

message response delay. The\default yalue is
20 milli-seconds.

T5_MAX

0x1D

0x0-OxFFFF

For protocol ID of SCI_|A, ENGINE,
SCI_A_TRANS, SCI '‘B_ENGINE or
SCI_B_TRANS, this sets the maximum Jinter-
message request delay. The default value is
100 milli-seconds.

1ISO15765

[BS

Ox1E

0x0-0xFF

For protecol 1D of ISO15765, this sets the block
size forsegmented transfers. The defadilt value
is 07)Default value or value set by th%I
application may be overridden by inferface to
match the capabilities of the interfacé.

1ISO15765

[ STMIN

Ox1F

0x0-0OxFF

For protocol ID of ISO15765, this sets the
separation time for segmented transfery. The
default value is 0. Default value or v3lue set
by the application may be overridden by
interface to match the capabilities ofthe
interface.

Unused

0x20 - OxFFFF

Reserved for SAE

Tool man
specific

facturer

0x10000 —
OxFFFFFFFF

Manufacturer
Specific

Manufacturer Specific

FIGUR

E 23C—IOCTL GET_EGONFIG / SET_CONFIG PARAMETER DETAILS (CONTINUED)

READ_VBATT—The loctlID value of READ_VBATT is used to obtain the voltage measured on pin 16 of the
SAE J196R connector fromr the pass-thru device. The calling application is responsible fqr allocating and
initializing |the associated parameters described in Figure 24. When the function is succesgfully completed,
battery voltage will\be placed in the variable pointed to by OutputPtr. The units will be in millitvolts and will be

rounded t@ the nearest tenth of a volt.

Parameter Description

loctliD Is set to the define READ_VBATT.

InputPtr Is a NULL pointer, as this parameter is not used.
OutputPtr Is a pointer to an unsigned long.

FIGURE 24—READ_VBATT DETAILS
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7.3.4 READ_PROG_VOLTAGE—The loctliD value of READ_PROG_VOLTAGE is used to obtain the
programming voltage of the pass-thru device. The calling application is responsible for allocating and
initializing the associated parameters described in Figure 25. When the function is successfully completed,
programming voltage will be placed in the variable pointed to by OutputPtr. The units will be in milli-volts and
will be rounded to the nearest tenth of a volt.

Parameter Description

loctllD Is set to the define READ PROG VOLTAGE.
InputPtr Is a NULL pointer, as this parameter is not used.
OutputPir Is a pointer to an unsigned long.

FIGURE 25—RFAD PROG VOITAGE DETAILS

7.3.5 FIVE_BAUD_INIT—The loctlID value of FIVE_BAUD_INIT is used to initiate a 5-baud-initialization sequence
from the plass-thru device. The calling application is responsible for allocating and-initializing the associated
parameters described in Figure 26. When the function is successfully completed, the‘key wofds will be placed
in structure pointed to by OutputPtr. It should be noted that this only applies totProtocol ID of ISO 9141.

Pargmeter | Description

loct|ID Is set to the define FIVE_BAUD INIT.
InpytPtr Points to the structure SBYTE_ARRAY, which is defined as-follows:
Typedef struct

unsigned long NumOfBytes;  /* number of bytes if the array */
unsigned char *BytePtr; /* array of bytes */
} SBYTE_ARRAY

where:

NumOfBytes is an INPUT that must be set t6 “1” and indicates the number of bytes in the
array BytePtr. .

BytePtr[0] is an INPUT that contains'the target address.

The remaining elements in BytePtr are not used.

OutputPtr Points to the structure SBYTELARRAY defined above

where:

NumOfBytes is an INPUT which indicates the maximum size of the array BytePtr and an
OUTPUT which indicates the number of bytes in the array BytePtr. May be less than “2".
BytePtr[0] is an OUTPUT that contains key word 1 from the ECU.

BytePtr[1] is/an OUTPUT that contains key word 2 from the ECU.

The remaining-elements in BytesPtr are not used.

FIGURE 26—FIVE_BAUD_INIT DETAILS

7.3.6 FAST_INIT—The%octlID value of FAST_INIT is used to initiate a fast initialization sequencg from the pass-
thru devicg. Thevcalling application is responsible for allocating and initializing the associfited parameters
described |in-Figure 27. When the function is successfully completed, the response message|will be placed in
structure pointed to by OutputPir. Tt should be noted that this only applies to Protocol ID of ISO 9141.

Parameter Description

loctliD Is set to the define FAST _INIT.

InputPtr Points to the structure PASSTHRU_MSG (see the message definition section of this
document) which the pass-thru device will send.

OutputPtr Points to the structure PASSTHRU_MSG (see the message definition section of this
document) which the pass-thru device will receive.

FIGURE 27—FAST_INIT DETAILS

-26-



https://saenorm.com/api/?name=8b42b00d5e784abec3fe2c277689f7a9

SAE J2534 Issued FEB2002

7.3.7

7.3.8

7.3.9

7.3.10

CLEAR_TX_BUFFER—The loctlID value of CLEAR_TX_ BUFFER is used to direct the pass-thru device to
clear its transmit queue. The calling application is responsible for allocating and initializing the associated
parameters described in Figure 28. When the function is successfully completed, the transmit queue will
have been cleared.

Parameter Description

loctliD Is set to the define CLEAR_TX BUFFER.
InputPtr Is a NULL pointer, as this parameter is not used.
OutputPir Is a NULL pointer, as this parameter is not used.

FIGURE 28—CLEAR_TX_BUFFER DETAILS

CLEAR_RX_BUFFER—The loctlID value of CLEAR_RX_BUFFER is used to directthe’pasgs-thru device to
clear its re¢ceive queue. The calling application is responsible for allocating andyinitializing the associated
parameters described in Figure 29. When the function is successfully completed, the receive queue will
have been cleared.

Parpmeter Description

loct|ID Is set to the define CLEAR_RX BUFFER.
InpytPtr Is a NULL pointer, as this parameter is not used.
OutputPtr Is a NULL pointer, as this parameter is not used.

FIGURE 29—CLEAR_RX_BUFFER DETAILS

CLEAR_PERIODIC_MSGS—The loctlID value of{CLEAR_PERIODIC_MSGS is used to dir¢ct the pass-thru
device to ¢lear its periodic messages. The calling application is responsible for allocating and initializing the
associated parameters described in Figure~30. When the function is successfully complgted, the list will
have been cleared and all periodic messages will have stopped transmitting.

Parameter | Description

locljiD Is set to the define CLEAR_PERIODIC_MSGS.
InpitPtr Is a NULL-pointer, as this parameter is not used.
OutputPtr Is @NULL pointer, as this parameter is not used.

FIGURE 30—CLEAR_PERIODIC_MSGS DETAILS

CLEAR_MSG.EIL TERS—The loctllD value of CIEAR MSG FIITERS is used to direct the pass-thru
device to clear its message filters. The calling application is responsible for allocating and initializing the
associated parameters described in Figure 31. When the function is successfully completed, the list will
have been cleared and all message filtering will have stopped.

Parameter Description

loctliD Is set to the define CLEAR_MSG_FILTERS.
InputPtr Is a NULL pointer, as this parameter is not used.
OutputPtr Is a NULL pointer, as this parameter is not used.

FIGURE 31—CLEAR_MSG_FILTERS DETAILS
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7.3.11 CLEAR_FUNCT_MSG_LOOKUP_TABLE—The loctlID value of CLEAR_FUNCT_MSG_LOOKUP_TABLE
is used to direct the pass-thru device to clear its functional message look-up table. The calling application is
responsible for allocating and initializing the associated parameters described in Figure 32. When the
function is successfully completed, the table will have been cleared. It should be noted that this only applies
Protocol ID of SAE J1850PWM.

Parameter

Description

loctllD

Is set to the define CLEAR_FUNCT_MSG_LOOKUP_TABLE.

InputPtr

Is a NULL pointer, as this parameter is not used.

OutputPtr

Is a NULL pointer, as this parameter is not used.

7.3.12 ADD_TO_[FUNCT_MSG_LOOKUP_TABLE—The loctlID value of ADD_TO_FUNET) MSG |
is used to add functional address(es) to the functional message look-up table in the phy
vehicle nefwork on the pass-thru device. The calling application is responsible-for‘allocating
associated parameters described in Figure 33. When the function is successfully completed
will have Heen altered. It should be noted that this only applies Protocol B of J1850PWM.

FIGURE 32—CLEAR_FUNCT_MSG_LOOKUP_TABLE DETAILS

LOOKUP_TABLE
sical layer of the
and initializing the
, the look-up table

Parameter

Description

loct|iD

Is set to the define ADD_TO_FUNCT _MSG_LOOKUP TABLE.

InpytPtr

Points to the structure SBYTE_ARRAY, which is\defined as follows:
Typedef struct

unsigned long NumOfBytes;  /* number of bytes in the array */
unsigned char *BytePtr; /* afray of bytes */
} SBYTE_ARRAY

where:

BytePtr[0] is an INPUT\that contains the first functional address to be added.

BytePtr[n] is an'INPUT that contains the nth functional address to be added.

NumOfBytes is an INPUTF that indicates the number of bytes in the array BytePtr.

QutputPtr

Is a NULL pointer, as this parameter is not used.

FIGURE 33—ADD_TO_FUNCT_MSG_LOOKUP_TABLE DETAILS
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7.3.13 DELETE_FROM_FUNCT_MSG_LOOKUP_TABLE—The loctlID value of DELETE_FROM_FUNCT_MSG_
LOOKUP_TABLE is used to delete functional address(es) from the functional message look-up table in the
physical layer of the vehicle network on the pass-thru device. The calling application is responsible for
allocating and initializing the associated parameters described in Figure 34. When the function is
successfully completed, the look-up table will have been altered. It should be noted that this only applies
Protocol ID of J1850PWM.

Parameter

Description

loctliD

Is set to the define DELETE_FROM_FUNCT_MSG_LOOKUP_TABLE.

InputPtr

Points to the structure SBYTE_ARRAY, which is defined as follows:
Typedef struct
{

unsigned long NumOfBytes;  /* number of bytes in the array ~/
unsigned char *BytePtr; /* array of bytes */
} SBYTE_ARRAY

where:

NumOfBytes is an INPUT that indicates the number of bytes in the array BytePir.
BytePtr[0] is an INPUT that contains the first functional address to be deléted,

BytePtr[n] is an INPUT that contains the nth functional address-to.be deleted.

Ouf

utPtr

Is a NULL pointer, as this parameter is not used.

8.1 C/C++ Definition

typedef gtruct {

igned long ProtocollD;
igned long RxStatus;

ijgned long TxFlags;

igned long Timestamp;
igned long DataSize;

ijgned long-ExtraDatalndex;
ijgned charData[4128];

} PASSTHRUWMSG;

8.2 Elements

FIGURE 34—DELETE_FROM_FUNCT_MSG_LOOKUP_TABLE DETAILS

ructure—The following message structure will,be used for all messages. The tofal message size
(in bytes) is|the DataSize. The ExtraDatalndex points.to'the IFR or checksum/CRC byte(s) when applicable.
For consistgncy, all interfaces should detect only thelerrors listed for each protocol in the fqllowing sections

ProtocollD
RxStatus

TxFlags

Timestamp
DataSize

ExtraDatalndex

Data

Protocol type

Receive message status — See RxStatus in “Message Flags and Status Definition”
section

Transmit message flags — See TxFlags in “Message Flags and Status Definition”
section

Received message timestamp (microseconds)

Data size in bytes

Start position of extra data in received message (e.g., IFR, CRC, checksum, ...). The
extra data bytes follow the body bytes in the Data array. The index is zero-based.
Array of data bytes.
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8.3 Message Data Formats—The following sections describe the bytes in the Data section of the
PASSTHRU_MSG structure. In cases where extra data is included, the ExtraDatalndex will give the byte
index from the beginning of the PASSTHRU_MSG structure Data section to the first byte of extra data.

NOTE— Extra bytes are not supported for PASSTHRU_MSG structures used for transmitting messages.
8.3.1 CAN DATA ForRmMAT—The CAN protocol is used for raw CAN message interfacing to the vehicle. This

protocol can be used to handle any custom CAN messaging protocol, including custom flow control
mechanisms. The order of the bytes is shown in Figure 35.

Offset Data

0 CAN ID (bits 24-29)

1 CAN ID (bits 16-23)

2 CAN ID (bits 8-15)

3 CAN ID (bits 0-7)

4 First data byte of message
DataSize - 1 | Last data byte of message

FIGURE 35—CAN DATA FORMAT

NOTE— Extra bytes are not supported for PASSTHRU_MSG structures used for transmitfed messages.

8.3.1.1 CAN Data Format Error Detection—The following data format errors should be detected| when using the
ERR_INVALID_MSG for CAN data:

a. DataSize less than four (4) bytes or greater than twelve (12) bytes (4 ID bytes + 8 data bytes).

8.3.2 ISO 1576%-4 DATA FORMAT—The 1SO.15765-4 protocol implements the network layer (i.e.| adding the PCI
byte to the transmitted messages, | performing flow control, and removing the PCI byt¢ from received
messages) in the device so the application just sends and receives the actual message ddta. The order of
the bytes is shown in Figure 36.

Offset Data

CAN ID (bits 24-29)

1 CAN ID (bits 16-23)

2 CAN ID (bits 8-15)

3 CANAB-bits-0-7A)

4 First data byte of message (or
ISO15765-2 extended address byte
when ISO15765_ADDR_TYPE is
set)

DataSize - 1 Last data byte of message

FIGURE 36—ISO 15765-4 DATA FORMAT

NOTE— Extra bytes are not supported for PASSTHRU_MSG structures used for transmitted messages.
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8.3.2.1 ISO 15765-4 Data Format Error Detection—The following data format errors should be detected when
using the ERR_INVALID_MSG for ISO 15765-4 data:

a. DataSize less than four (4) bytes (ID only) or greater than 4101 bytes (4 ID bytes + 1 possible
extended address byte + 4096 data bytes).

8.3.3 SAE J1850PWM DATA FORMAT—The order of bytes for J1850PWM is shown in Figure 37.

Offset Data
0 First byte of message
N tastbyteof message

ExtraDatalndex | IFR byte or CRC

b”ataSize -1 CRC

FIGURE 37—SAE J1850PWM DATA FORMAT
NOTE— Extra bytes are not supported for PASSTHRU_MSG structurésiused for transmitfed messages.

8.3.3.1 SAE J1850PWM Data Format Error Detection—The following data format errors should be detected when
using the ERR_INVALID_MSG for J1850PWM data:

a. DataSize less than three (3) bytes (3 header bytes)<orgreater than 10 bytes (3 headgr bytes + 7 data
byteks).
b. Soufce address that is different than the node ID;

8.3.4 SAE J185pVPW DATA FORMAT—The order of bytes for SAE J1850VPW is shown in Figure B8.

Offset Data
0 First byte of message
N Last byte of message

ExtraDatalndex | IFR byte or CRC

PataSize - 1 CRC

FIGURE 38—SAE J1850VPW DATA FORMAT

NOTE— Extra-bytes are not supported for PASSTHRU_MSG structures used for transmitted messages.

8.3.4.1 SAE J1850VPW Data Format Error Detection—The following data format errors should be detected when
using the ERR_INVALID_MSG for SAE J1850VPW data:

a. DataSize of zero or greater than 4128 bytes.
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8.3.5

8.35.1

8.3.6

8.3.6.1

8.3.7

8.3.7.1

ISO 9141 DATA FORMAT—The order of bytes for ISO 9141 is shown in Figure 39.

Offset Data

0 First byte of message
n Last byte of message
ExtraDatalndex / | Checksum

DataSize - 1

FIGURE 39—ISO 9141 DATA FORMAT

ISO 91
the ERR_INVALID_MSG for ISO 9141 data:

a.

Data Format Error Detection—The following data format errors should be dete

DataSize of zero or greater than 261 bytes.

ISO 1423(

ISO 142
using th

a.

Dat3
1 by

SCI DATA

te checksum).

-4 DATA FORMAT—The order of bytes for ISO 14230-4 is shown imFigure 40.

Offset Data

0 First byte of mesSage
n Last byte of message
ExtraDatalndex / | Checksum

DataSize - 1

FIGURE 40—IS© 14230-4 DATA FORMAT

30-4 Data Format Error Detection—The following data format errors should be
b ERR_INVALID_MSG forlSO 14230-4 data:

Size of less than four\(4 byte header) or greater than 261 bytes (4 byte header +

FormAT—ThHe order of bytes for SCI is shown in Figure 41.

Cted when using

detected when

P56 data bytes +

Offset Data
0 Firstbyteof message
N Last byte of message

FIGURE 41—SCI DATA FORMAT

SCI Data Format Error Detection—The following data format errors should be detected when using the
ERR_INVALID_MSG for SCI data:

a.

DataSize of zero or greater than 256 bytes.
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8.4 Message Flag and Status Definitions

8.4.1

8.4.2

RxSTAaTUsS—Definitions for RxStatus bits are shown in Figure 42.

shall be setto 0

Definition RxStatus Bit(s) | Description Value
31-24 Unused Tool manufacturer
specific
23-9 Unused Reserved for SAE —
shall be setto 0
CAN 29BIT ID 8 CAN ID Type 0 = 11-bit, 1 = 29-bit
7-3 Unused Reserved for SAE —
shall be setto 0
RX_BREAK 2 Break indication 0 = no indicatior], 1 =
received break received
ISO15765_FIRST_FRAME | 1 ISO15765-2 First 0 = no indication, 1 =
Frame Indication First Frame
Note: no data is
reported with thig
message
TX_MSG_TYPE 0 Receive Indication/ 0 = received, 1 3
Transmit transmitted
Confirmation
FIGURE 42—RXSTATUS BIT DEEINMTIONS
TxFLAG s—Definitions for TxFlags bits are shown in Figure<43.
Definition TxFlags Bit(s) | Description Value
31-24 Unused Tool manufacturer
specific
SCI_[TX_VOLTAGE 23 SCI programming 0 = no voltage after
voltage message transmif, 1 =
apply 20V after
message transmi
22-17 Unused Reserved for SAH -
shall be set to 0
BLOCKING 16 Blocking flag 0 = non-blocking,|1 =
blocking
15-9 Unused Reserved for SAH -
shall be setto 0
CAN| 29BIT _ID 8 CAN ID type 0 = 11-bit, 1 = 294bit
1ISO15765,ADDR_TYPE 7 1SO15765-2 Addressing | 0 = no extended
Method address, 1 = extehded
address is first byte
after the 1D bytes
Note: if different, this
will override Flags in
the PassThruConnect
for this message
ISO15765_FRAME_PAD 6 ISO15765-2 Frame 0 = no padding, 1 =
Padding pad all flow controlled
messages to a full
CAN frame using
zeroes
5-0 Unused Reserved for SAE -

FIGURE 43—TXFLAGS BIT DEFINITIONS
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9.1

9.2

DLL Installation and Registration

Naming of Files—In general, each vendor will provide a different name implementation of the APl DLL and a
number of these implementations could simultaneously reside on the same PC. No vendor shall name its
implementation “J2534.DLL". All implementations shall have the string “32” suffixed to end of the name of the
APl DLL to indicate 32-bit. For example, if the company name is “Vendor X" the name could be
VENDRX32.DLL. For simplicity, an APl DLL shall be named in accordance with the file allocation table (FAT)
file system naming convention (which allows up to eight characters for the file name and three characters for
the extension with no spaces anywhere). Note that, given this criteria, the major name of an API| DLL can be
no greater than six characters. The OEM application can determine the name of the appropriate vendor’'s DLL
using the Win32 Registry mechanism described in this section.

Win32 Regiptration—This section describes the use of the Windows Registry for storing infarination about the
various vendglors supplying the device drivers conforming to this recommended practice) the|various devices
supported by each vendor, information about each device, etc. The Win32 registrationyis shoyn in Figure 44.

HKEY_[LOCAL_MACHINE

Software (Key)

Keys
PassThruSupport Y Vendorl
(Key) Vendor2
Vendor3
Vend
endor(n) Id (DWORD) "
Name (String) cys
Devices (Key) 1 3| Pevicel
Device2
Device3
Device(n)

Deviceld (DWORD)

Name (String)
ProtocolsSupported (String)
ConfigApplication (String)
FunctionLibrary (String)

VendorSpecificValues

FIGURE 44—WIN32 REGISTRATION
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The registry will contain both:

a. General information used by the user applications for selection of hardware, user information, etc.

b. Vendor/Device specific information that the vendor uses in the implementation of the API. Considering
that the object of this recommended practice is the need for interchangeability of hardware from
various vendors, the user application using the this API will be required to use the registry to present to
the users all the hardware devices that have been installed and display their capabilities. The user
should be allowed to select any hardware having the required capabilities, in terms of protocols

supported etc., for a particular reprogramming session.

The Devices key will contain a list of keys, one for each device supported by the vendor.

EXx:

Each Vendo|

Example for

NCME Serial Device
NCME Ethernet Device
NCME Parallel Device etc.

F Device Key will have the entries shown in Figure 45 associated with them:

Key: ACME Ethernet Device

Deviceld

DWORD

A unique ID for the device supplied by the vendor

Name

String

The name of the device<Ex’“ ACME CAN Device ovégr
Ethernet”

ProtocoldSupported

String

The various protocols-supported by the device are lisied here
separated by commas. The representations of protocpls here
will be same as'the Protocol Id symbolic constants uged in
PassThruCennect function for the purpose of consisténcy. The
listing of.a protocol here is only for the purpose of infgrmation
and wilPnot guarantee that the actual hardware will sypport
the protocol, as it is possible that the hardware configuration
may have changed.
Ex: “CAN, 1S0O15765, J1850VPW, J1850PWM, ISO9141,
1ISO14230”
A protocol appearing multiple times will indicate that more
than one channel supporting the protocol exists on the
hardware.

ConfigAp

plication

String

The complete path of the configuration application fon this
device. For every device listed in the section the vendor is
required to provide a configuration application where the user
can set the different parameters required for successfully
using the device, like COM port, Ethernet address etq.

o “a \ACMEI\ACMECOCD MM o

CAT UOVNOIVIEVNOIVIEOTETNGT O OAT

The user applications using the API will automatically launch
this application when the user needs to configure the selected
device.

FunctionLibrary

String

The complete path of the DLL supplied by the vendor to
communicate with this device. The user applications using this
device should automatically load the DLL specified here and
map into the J2534 API functions.

Ex: “CA\ACME\ACMESE32.dII”

<Vendor
Values>

Specific

The vendor will store all the vendor specific information here.

FIGURE 45—WIN32 REGISTRY VALUES
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USER APPLICATION INTERACTION WITH THE REGISTRY—The user application should use the registry to present
to the user the list of devices available for use from the application. Once the device has been selected by
the user the Registry should be used to retrieve all the information regarding the device so that the
appropriate DLL can be loaded for use etc. Figure 46 is a flow chart that shows a typical usage.

9.2.1

Start OEM Application
¢ No
—Devite Selected? ————3pStam forattavaitable devices from the
Registry

Yoy I

Retifieve Function Library Path from Have user select.a device
Registry

Load the DLL

i

Dynamically map the J2534 API
funlctions to the functions from the
loaded DLL

v

Unload library before exiting application
or hefore selecting an other deyicé

FIGURE 46—APPLICATION INTERACTION WITH REGISTRY
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9.2.2

9.2.2.1 Export Library Definition File

10.

ATTACHING TO THE DLL FROM AN APPLICATION—This document requires OEM programming applications to
explicitly load the appropriate DLL and resolve references to the DLL supplied functions. This is
accomplished by using the native Win32 API functions, LoadLibrary, GetProcAddress and FreeLibrary (see
the Win32 API SDK reference for the details of these functions).

When using GetProcAddress, the application must supply the name of the function whose address is being
requested. The function names should be used with GetProcAddress in order to explicitly resolve DLL
function addresses when using GetProcAddress.

To support this method, it is required that all tool vendors compile their DLL with the following export library
definition file. This will help prevent nhame mangling and allow software developers to use the process
defined inthis—seetier—as—wel—as—eating—by—ordinafor—compiersHangaages—that—may—ot support that

functionalify.

All vendor|DLLs and OEM applications should be built with byte alignment (i.e., packing) sefto one (1) byte.

;VENDQR32.DEF: Declares the module parameters.
LIBRAR]Y “VENDOR32.DLL"

EXPOR[TS
PasgThruConnect @1 PRIVATE
PasgThruDisconnect @2 PRIVATE
PasgThruReadMsgs @3 PRIVATE
PasgThruWriteMsgs @4 PRIVATE
PasgThruStartPeriodicMsg @5 PRIVATE
PasgThruStopPeriodicMsg @6 PRIVATE
PasgThruStartMsgFilter @7 RPRIVATE
PasgThruStopMsgFilter @8 PRIVATE
PasgThruSetProgrammingVoltage . @9 PRIVATE
PasgThruReadVersion @10 PRIVATE
PasgThruGetLastError @11 PRIVATE
PassThruloctl @12 PRIVATE

Return Valye Error Codes—Figure 47 lists the numerical equivalents and text description|for the error or
return codeq identified in this document.
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Definition Value(s) Description
STATUS _NOERROR 0x00 Function call successful
ERR_NOT_SUPPORTED 0x01 Function not supported
ERR_INVALID_CHANNEL_ID 0x02 Invalid ChannellD value
ERR_INVALID_PROTOCOL_ID 0x03 Invalid ProtocollD value
ERR_NULLPARAMETER 0x04 NULL pointer supplied where a valid
pointer is required
ERR_INVALID_IOCTL_VALUE 0x05 Invalid value for loctl parameter
ERR_INVALID_FLAGS 0x06 Invalid flag values
ERR_HAILED 0x07 Undefined error. Get descriptign with
PassThruGetLastError:
ERR_DEVICE_NOT_CONNECTED 0x08 Device not connectedto PC
ERR_TIMEOUT 0x09 Timeout. No message availablg to
read or could |not read the spedified
number of‘'messages. The actugal
number of’ messages read is plpced in
<NumMsgs>
ERR_INVALID_MSG O0x0A Invalid message structure poinfed to
by pMsg (Reference Section 8
Message Structure)
ERR_INVALID_TIME_INTERVAL 0x0B Invalid Timelnterval value
ERR_BXCEEDED_LIMIT 0x0€ Exceeded maximum number of
message |Ds or allocated spacg
ERR_INVALID_MSG_ID 0x0D Invalid MsgID value
ERR_INVALID_ERROR_ID OxO0E Invalid ErrorID value
ERR_INVALID_IOCTL_ID OxOF Invalid loctlID value
ERR_BUFFER_EMPTY, 0x10 Protocol message buffer empty
ERR_BUFFER_FULL 0x11 Protocol message buffer full
ERR_BUFFER_OVERFLOW 0x12 Protocol message buffer overflpw
ERR_RIN_INVALID 0x13 Invalid pin number
ERR_CHANNEL_IN_USE 0x14 Channel already in use
ERR_MSG_PROTOCOL_ID 0x15 Protocol type does not match the
protocol associated with Channel ID
Unused 0x16- Reserved for SAE use
OxFFFFFFFF

FIGURE 47—ERROR VALUES

PREPARED BY THE SAE PASS-THRU PROGRAMMING SAE J2534 TASK FORCE OF
THE SAE VEHICLE E/E SYSTEMS DIAGNOSTICS STANDARD COMMITTEE
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