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1. SCOPE
SAE J2534-1 defines a standard vehicle network interface that can be used to reprogram emission-related control modules.
However, there is a need to support vehicles prior to the 2004 model year, as well as non-emission related control modules.

The SAE J2534-2 document meets these needs by detailing extensions to API version 04.04 of the SAE J2534-1
specification. It is not required for an interface to be fully compliant with API version 04.04 of the SAE J2534-1 specification
to implement some of the features specified in this document. Together, these extensions provide the framework for a
common interface to protect the software investment of the vehicle OEMs and scan tool manufacturers.

Only the optional features will be described by this document and are based on the December 2004 publication of
SAE J2534-1.

1.1 Purpose

Each section inclug
The specific featu
required calling str
Extending the protg

1.
in the section ti

2. Generic Protoq
connector on th

1.2 Documentati
For each protocol
e Unless explicitl
e SAE J2534-1 (
2. REFERENCES
2.1 Applicable D

The following publi
latest issue of SAE

2.1.1  SAE Publig

ed in this document specifies features that extend API version 04.04 of the.SAE J2
operation will be described directly or reference another existing spécification.
cture, via the SAE J2534-1 API version 04.04, will be documented and, coordinated

cols supported by SAE J2534-1, this document adds two new types of ProtocollDs.

ProtocollDs with the suffix “_PS” for connecting to a vehicle, via the SAE J1962,connector, using the

tled “Pin Selection.”

e device. See the section titled “Access to Additional Channels.”
bn Convention
efined in this document:

y specified otherwise, all SAE J2534-1 PassThru function calls will be supported.

bcuments

cations forny/a“part of this specification to the extent specified herein. Unless othe
publicatians shall apply.

ations

onnectFlags, RxStatus, TxFlags, and Indications are not supported unless explicitly]

b34-1 specification.
In each case, the
by this document.

technique outlined

olIDs, with the suffixes “ CH1” through “_CH128% for protocols that terminate at a vendor-specific

specified.

'wise indicated, the

Available from SAE Tnternational, 400 Commonwealth Drive, Warrendale, PA 15096-000T, Tel: 877-60

and Canada) or +1
SAE J1939

SAE J1939-21
SAE J1939-81
SAE J1962

SAE J2284-3

SAE J2284-4

724-776-4970 (outside USA), www.sae.org.

6-7323 (inside USA

Serial Control and Communications Heavy Duty Vehicle Network - Top Level Document

Data Link Layer
Network Management
Diagnostic Connector

High-Speed CAN (HSC) for Vehicle Applications at 500 Kbps

High-Speed CAN (HSC) for Vehicle Applications at 500 Kbps with CAN FD Data at 2 Mbps
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SAE J2284-5

SAE J2534-1

SAE J2740

SAE J2809

SAE J2818

SAE J2819

2.1.2 IHS Markit

High-Speed CAN (HSC) for Vehicle Applications at 500 Kbps with CAN FD Data at 5 Mbps

Recommended Practice for Pass-Thru Vehicle Programming
General Motors UART Serial Data Communications

Honda Diagnostic Serial Data Link Protocol - ABS/VSA System
Keyword Protocol 1281

TP2.0 Vehicle Diagnostic Protocol

The current publish
GMW3089
GMW3110
GMW3173
213
Copies of these do
1SO9141

1SO9141
ISO9141-2
ISO11898-1:2015
ISO11898-2

1ISO11898-3

ISO13400-2

ISO13400-3:2016

ISO Docunmpents

ed manufacturer-specific documents may be acquired from the following URL{hitp:

global.ihs.com/.

GMLAN Single Wire CAN Physical and Data Link Layers Specification Definitions
GMLAN Enhanced Diagnostics Test Mode Specifications

Architecture & Bus Wiring Requirements

cuments are available online at http://webstore.ansi.org/.

Road Vehicles - Diagnostic Systems - CARB_Requirements for Interchange of Digi
Road Vehicles - Diagnostic Systems - Requirements for Interchange of Digital Info
Road Vehicles - Diagnostic Systems\- CARB Requirements for Interchange of Digi

Road Vehicles - Controller Area-Network (CAN) — Part 1: Data Link Layer and Phy

Road Vehicles -(Controller Area Network (CAN) - Part 3: Low-Speed, Faultj
Dependent Intefface

Diagnostic_€ommunication over Internet Protocol (DolP) - Transport Protocol §
Services

Diagnostic Communication over Internet Protocol (DolP) - Wired Vehicle Interfa

al Information
‘mation
al Information

bical Signalling

Road Vehicles - ControllerArea Network (CAN) - Part 2: High-Speed Medium Accg¢ss Unit

Tolerant, Medium-

nd Network Layer

ce Based on IEEE

802.3

ISO15765-2

ISO15765-4

214

Road Vehicles - Diagnostics Communication Over Controller Area Networks (D
Protocol and Network Layer Services

oCAN) - Transport

Road Vehicles - Diagnostics Communication Over Controller Area Networks (DoCAN) - Requirements

for Emission-Related Systems

IEEE Publications

Available from IEEE Operations Center, 445 and 501 Hoes Lane, Piscataway, NJ 08854-4141, Tel: 732-981-0060,

www.ieee.org.
IEEE 802.1Q

IEEE 802.3

IEEE Standard for Local and Metropolitan Area Networks

IEEE Standard for Ethernet
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3. DEFINITIONS
3.1 Definitions fo

CHANNEL: An ana

r Analog Inputs

log-to-digital channel.

SUBSYSTEM: A collection of similar channels.

3.2 Definitions fo

r Honda DIAG-H

DIAG-H: Honda proprietary single wire UART-based diagnostic communication bus.

3.3 Definitions fg
TELEGRAM: A CA
3.4 Definitions fo
ACTIVE MESSAGE
PASS-THRU DEVI
PASS-THRU INTE

QUEUED MESSA(
API), which is inten

REGISTRY: A med

TERMINATE A MH
interface.

TRANSMITTED M

CAN MESSAGE F
or CAN FD.

CAN 2.0 STANDAH

CAN 2.0 EXTENDH

LRA~AS -1

rTP 2.0

N message used on an established transport protocol connection.

r CAN FD

F: Refers to a message that has started the transmission processon the network.
CE: Refers only to the physical hardware portion of the SAEJ2534 interface, where t
RFACE: Refers to all components of an SAE J2534 interface, including both hardwa

bE: Refers to the acceptance of a full message from the application by the pass-th
ded to become active at some point in the future.

hanism within Windows operating systems to handle hardware and software configu

SSAGE: Refers to the process of _stopping reception or transmission of a messag

FSSAGE: Refers to a message that has been successfully placed on the network.

DRMAT: Refers to the'message format of the CAN frame which can be either CAN

RD FRAME{Classical base frame format.

D FRAME: Classical extended frame format.

CAN FD STANDAR

he circuitry resides.
re and software.

u interface (via the

ration information.

e by the pass-thru

.0 (Classical CAN)

 D-FRAME: FD base frame format.

CAN FD EXTENDED FRAME: FD extended frame format.

3.5 Definitions for Ethernet

AUTO-MDI(X): Automatic medium-dependent interface crossover device that allows the Ethernet hardware to decide
whether a cross-linked cable or a one-to-one connected (patch) cable is used for the connection between two Ethernet ports
and which configures the physical layer transceiver (PHY) according to the type of cable in order to correctly connect Tx

and Rx lines.

DOIP EDGE NODE: Host inside the vehicle, where an Ethernet activation line in accordance with 1ISO13400-3:2016 is
terminated and where the link from the first node/host in the external network is terminated (from 1ISO13400-3:3016).
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4. ACRONYMS

4.1 Acronyms for Single Wire CAN

GMLAN: General Motors Local Area Network

SWCAN: Single Wi

re CAN

4.2  Acronyms for GM UART

UART: Universal Asynchronous Receiver/Transmitter

4.3 Acronyms fo

r Analoalnputs
A HeHOGTRPUS

A/D: Analog to Digi
4.4 Acronyms fo
ABS: Anti-Lock Bra
VSA: Vehicle Stabi

4.5 Acronyms fo

fal

UART Echo Byte Protocol
king System

ity Assist

SAE J1939

BAM: Broadcast Apnounce Message

4.6 Acronyms fo

TP 2.0

TP: Transport Protgcol

4.7 Acronyms fo
FTCAN: Fault-Tole
4.8 Acronyms fo
API: Application Pr
BRS: Bit Rate Swit
CAN: Controller Ar

CAN FD: Flexable

Fault-Tolerant CAN
fant CAN (refer to 1ISO11898-3)

CAN FD and ISO15765,on-CAN FD
bgramming Interface

h

T

ba Network

Datarate CAN (refer to ISO11898-1:2015)

CRC: Cyclic Redundancy Check

EDL: Extended Data Length

FDF: Flexible Data-Rate Format Indicator (also known as EDL)

IOCTL: Input/Output Control

CAN 2.0 : Refers to Classical CAN


https://saenorm.com/api/?name=994fd4c9bd474c9d27e8ac5256aea9d2

SAE INTERNATIONAL

J2534™-2 DEC2020

Page 14 of 146

4.9 Acronyms for ETHERNET_NDIS

IP: Internet Protocol

MAC: Media Acces

NIC: Network Interface Card

s Control

NDIS: Network Driver Interface Specification

RNDIS: Remote Network Driver Specification

WINSOCK: Windo\

e Sackets AP
Vo0 6KE S+

5. ENABLING SA

To enable SAE J25
ASCII characters “{

If pName is NULL,

If pName is not NU
SAE J2534-2 featu

To use multiple dg
identified above.

Example:

“J2534-2:” to open
“J2534-2:VendorX

A device, to be conppliant to the SAE J2534-2 spegification, shall implement the Discovery Mechanism a

the parameters spe
6. PIN SELECTIC
6.1  Scope of the

This section identif

here describe the method of specifying the pin(s) to which the selected protocol should be connected. V]

for all combinationg

E J2534-2 FEATURES AND ACCESSING MULTIPLE SAE J2534 DEVICES

34-2 features, call PassThruOpen with pName pointing to a NULL terminated string
2534-2:”

pnly SAE J2534-1 features shall be allowed.

LL and it does not begin with “J2534-2:” no assumptions can be made regarding t
es.

vices from the same PC, the application shall append the vendor-specific device

the SAE J2534-2 default device as determined by the vendor.

Device1” to open an SAE J2534-2 device identified as “VendorX Device1”
cified for GET_DEVICE_INE©-and GET_PROTOCOL _INFO loctlIDs. See Section 2
N

Pin Selection Optional Feature

es the pin s€lection mechanism for ProtocollDs that have the “_PS” suffix. The API

of pretocol/pin assignments, the actual combinations implemented are vendor speg

6.2 Pass-Thru S

that begins with the

he SAE J2534-1 or

name to the string

nd shall support all
b5 for details.

extensions detailed
Vhile the API allows
ific.

stem Requirements

6.2.1  Pin Usage

The set of pins that can be switched is dependent on the set of optional protocols supported by the interface. A new set of
SET_CONFIG parameters are defined for the application to specify the pins to be switched on various standard cables.

6.3 Win32 Application Programming Interface

6.3.1

API Functions - Overview

The new ProtocollDs with “ PS” suffix indicates that the protocol physical layer is not connected to any pins on
PassThruConnect. A new IOCTL configuration parameter is also added, that allows connection of a physical layer to specific
pins on the specified cable.
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For support of SAE J2534-1 protocols on different pins than those defined in SAE J2534-1, new ProtocollDs are assigned

to enable the pin-switching feature as defined in Table 1.

Table 1 - Protocol ID values (SAE J2534-1 defined)

Definition Description
J1850VPW_PS GM/Chrysler CLASS2
J1850PWM_PS Ford SCP
ISO9141_PS ISO9141 and I1SO9141-2
1ISO14230 PS 1ISO14230-4 (Keyword Protocol 2000)
CAN_PS Raw CAN (flow control not handled

automatically by interface)
ISOT15765_PS ISOT15765-2 (flow control enabled)
J2610_PS SAE J2610 (Chrysler SCI)

NOTE: This is not pn exhaustive list of _PS protocols. See Section 24 for a complete list.

As an example, in ¢rder to utilize a CAN channel connected to pins 3 and 11 (often used far medium-spgeed CAN network),

the new CAN_PS ProtocolID is used in PassThruConnect. The ProtocollD field of the'pass-thru mess

age structure shall

always contain th¢ ProtocollD that was passed into PassThruConnect function?)All other ProtocpliDs will result in
ERR_MSG_PROTPCOL _ID. (The only exception to this is the mixed format frames’feature on a CAN fetwork.)

Note that SAE J2G10 (Chrysler SCI) protocols are consolidated into a single new ProtocollD, J2610
SAE J2534-1 SCI grotocols shall continue to be supported as defined in-SAE J2534-1.

New SAE J2534-2 pptional feature protocols use the ProtocollDs defined in Section 24.

The interface must|manage resource locking of pins that are in\use. If an existing channel is using a p

PS. However, the

n that is requested

by a PassThruloctl|call, the new request shall be rejected. The interface must also prevent a channel fjom being assigned

to different pins on [different cables at the same time.
Table 2 summarizes the changes to the SAE J2534-1°API functions.

Table'2 - SAE J2534 API functions

Function Description of Change
PassThruConnect For all protocols with the “_PS” suffix defined aboye, no
connection to any pins is made on the call to
PassThruConnect.
PassThruloctl Add a new configuration parameter to allow selectfion of
cable and pins.

6.3.2 API Functitfns +Detailed Information

6.3.2.1  PassThruConnect

When PassThruConnect is called, the physical layer remains disconnected until a call to PassThruloctl, SET_CONFIG,

J1962_PINS, J1939_PINS, or J1708_PINS is made.

There are two major differences from PassThruConnect usage in SAE J2534-1.

e The new ProtocollDs (ending in “_PS”) are not assigned pins upon connection. No transmission or reception on a
channel is possible until the pins are assigned using the IOCTL parameter J1962_PINS, J1939_PINS, or J1708_PINS.

o |If the interface supports multiple instances of a given protocol device, the “_PS” ProtocollDs can be opened multiple
times. For example, if an interface device supports two independent CAN controllers, a program could open CAN_PS

and request pins 3 and 11, then open CAN_PS again and request pins 1 and 12.
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Devices that are not physically capable of supporting the requested protocol shall return ERR_NOT_SUPPORTED.
Example 1: Devices that do not support any transceivers of a particular type (e.g., SW_CAN_PS).

Example 2: Devices with only one controller of a particular type (e.g., one physical CAN controller) shall disallow opening
that “_PS” ProtocollD multiple times (since it could never satisfy the second request).

For further information regarding failure conditions, see 6.3.2.7.
6.3.2.2 PassThruDisconnect

This API function shall return the SAE J1962 pins to the default state, as specified by SAE J2534-1. The SAE J1939 and
SAE J1708 pins shall-bereturned-to-a high impnﬂanﬁn state

6.3.2.3 PassThryReadMsgs

If pins have not be¢n assigned, ERR_PIN_INVALID shall be returned if this function is called.
6.3.2.4 PassThryWriteMsgs

If pins have not be¢n assigned, ERR_PIN_INVALID shall be returned if this function,is called.
6.3.2.5 PassThryStartPeriodicMsg

If pins have not be¢n assigned, ERR_PIN_INVALID shall be returned if\this function is called.
6.3.2.6  PassThryStartMsgFilter

If pins have not be¢n assigned, ERR_PIN_INVALID shall be returned if this function is called.
6.3.2.7 PassThruloctl

Pins are assigned lia SET_CONFIG with the J1962-PINS, J1939_PINS, or J1708_PINS parameters. Sge 6.3.3.2 for details
regarding this parafneter. All other PassThrulocthfdnctions for this Channel ID shall return ERR_PIN_INVALID until the pin
assignment is successfully completed.

The application mupt call PassThruDiscennect before attempting to reassign pins.
6.3.3 I0CTL
6.3.3.1 GET_CQONFIG

The following configuration parameters are supported:

J1962_PINS
J1939_PINS
J1708_PINS

See Table 3 for more details.
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6.3.3.2

SET_CONFIG

The configuration parameters J1962_PINS, J1939 PINS, and J1708_PINS are added as defined in Table 3. For the
protocol channel referenced in the ChannellD parameter of the SET_CONFIG call, these parameters specify which
connector and pin or pins this protocol’s physical layer is to be connected to. The act of setting this parameter causes the
connection of the protocol physical layer to the specified pins. At the vendors discretion, detection of the correct cable can
be used to reject an invalid request with a return code of ERR_INVALID_IOCTL_VALUE.

NOTE: Unpredictable results may occur if cable detection is not implemented and an incorrect cable is connected.

Table 3 - IOCTL GET_CONFIG/SET_CONFIG parameter details

Default
Valid Values for Value
Parameter Parameter (decimal) Description
J1962_PINS DX0000PPSS where: 0 For a channel of any protocol type, |this selects the
SAE J1962 pin, or pair of pins, onto which|the physical layer
PP: 0x00 - 0x10 is to be switched.
5S: 0x00 - 0x10 NOTE: A value of 0.€an’never be set. Repding a value of 0
indicates that pin selection has not been pgrformed.
PP | = SS, except when
set to 0x0000 PP is the pin'number for the primary signal, e.g., ISOK-line,
CAN-H, +ve, SCI Tx, DIAG-H, SAE J1850¢, etc.
Exclude pins 4, 5, & 16
SS is“the pin number for the secondary signal, where a
secondary signal is present, e.g., ISOL-ling, CAN-L, -ve, SCI
Rx;"SAE J1850-, etc. SS shall equal 0x00 if no secondary pin
is required or enabled.
J1939_PINS DXO000PPSS where: For a channel of any protocol type, |this selects the

PP: 0x00 - 0x09

SAE J1939-13 pin, or pair of pins, onto
layer is to be switched.

hich the physical

B5S: 0x00 - 0x09
SAE J1939-13 Function PIN Nunpber
PP | = SS, except when PIN
set to 0x0000
A Ground 1
Exclude ping 1 & 2
B Battery+ 2
C CAN H 3
D CAN_L 4
E Shield/NC 5
F J1708+ 6
G J1708- 7
H - 8
J - 9
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indicates that pin selection has not been p

is required or enabled.

NOTE: A value of 0 can never be set. Reading a value of 0

PP is the pin number for the primary signal, e.g., ISOK-line,
CAN-H, +ve, SCI Tx, DIAG-H, SAE J1850+, etc.

SS is the pin number for the secondary signal, where a
secondary signal is present, e.g., ISOL-line, CAN-L, -ve, SCI
Rx, SAE J1850-, etc. SS shall equal 0x00 if no secondary pin

erformed.

J1708_PINS

x0000PPSS where-

Eaora channegl of anv nratacol tvne this sel
J JE =)

ects the pin or pair

PP: 0x00 - 0x09
5S: 0x00 - 0x09

PP | = SS, except when
set to 0x0000

Exclude pins 3 & 5

of pins on the SAE J1708 6 pin Deutch con
the physical layer is to be switched.

hector, onto which

SAE J1708 Function PIN Number
PIN
A J1708+ 1
B J1708- 2
C Battery+ 3
D - 4
E Ground 5
F - 6

NOTE: A value of 0 can never be set. Re
indicates that pin selection has not been p
CAN-H, +ve, SCI Tx, DIAG-H, SAE J1850
SS is the pin number for the secondary

Rx, SAE J1850-, etc. SS shall equal 0x00 i
is required or enabled.

PP is the pin number for the primary signal, e.g., ISOK-line,

secondary signal is present, e.g., ISOL-ling, CAN-L, -ve, SCI

ading a value of 0
erformed.

i, etc.
signal, where a

F no secondary pin

For existing SAE J

P534-1 base protocols, the physical interface is connected to the SAE J1962 pins

putomatically when

PassThruConnect is called, as defined in SAE J2534-1. The J1962_PINS parameter does not need to be supported for
SAE J2534-1 base protocols, but the use of these protocols will impact the pins that are available for the _PS protocols.

For protocols with the “ PS” suffix, at least one of the J1962_PINS, J1939 PINS, or J1708 PINS parameters must be
supported, and the default value of the parameter shall be 0x0000. Certain combinations of SAE J1962, SAE J1939, or
SAE J1708 pins could result in vehicle or interface damage. ERR_PIN_INVALID is returned for combinations that are
outside of the defined range. The application programmer is responsible for determining if the potential exists for damage
to the vehicle and taking the necessary steps to prevent it.

Only one SET_CONFIG, with the parameter J1962_PINS, J1939 PINS, or J1708 PINS can be performed for a given
Channel ID. After a successful call to SET_CONFIG, if a second call for a given Channel ID is attempted,
ERR_CHANNEL_IN_USE shall be returned. PassThruDisconnect is required before an alternate cable or pin selection may

be attempted.
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For the J1962_PINS, J1939_ PINS, and J1708_PINS parameters, the following error handling shall be applied:

PassThruloctl requests unsupported pin combination.

PassThruloctl, SET_CONFIG, is called, requesting a value of the J1962_PINS, J1939_PINS, or J1708_PINS parameter
that are valid but can’t be supported by the hardware or having the potential of damaging the interface device.

Result: PassThruloctl returns ERR_NOT_SUPPORTED.

PassThruloctl requests pin combination that would cause conflict.

PassThruloctl, SET_CONFIG, is called, setting the J1962_PINS, J1939 PINS, or J1708_PINS parameter to a value

that causes a
Result: PassTH
6.4 Discovery SU

The device shall re
Section 25.

7. ACCESSTOA

This section define
hardware provides
channel appears a
accessed using cus

For example, a pa
channels will be a
ProtocollDs for ead
I

the following formay:

CAN_CH1
CAN_CH2

CAN_CH128

This scheme of pr
complete list of Prg

The ProtocollD fig
PassThruConnect
the mixed format fr

inconflict with an existina channel
)

ruloctl returns ERR_PIN_IN_USE.

pport

port support for pin switching and associated parameters through the’ discovery mg

DDITIONAL CHANNELS

5 an optional mechanism available to initiate and use nultiple channels of the same
the support. The channels addressed this way are nét/be tied to pins on the SAE J19
what pins on the interface device will depend onthe vendor configuration. The ch
stom cable built to hardware vendor’s specification’of connection details.

ticular vendor’'s hardware may support four'channels of dual-wire high-speed CA|
ailable as separate ProtocollDs defined-by SAE J2534-2. This document will allog
h protocol to target a possible maximum of 128 channels of each protocol. The Prq

pviding additional.ProtocollDs will apply to both SAE J2534-1 and SAE J2534-2 d
tocollDs formultiple channel access can be found in Section 24.

Id of thespass-thru message structure shall always contain the ProtocollD tha
unctioh: All other ProtocollDs will result in ERR_MSG_PROTOCOL_ID. (The only
bmes feature on a CAN network.)

chanism defined in

protocaol, if vendor
52 connector. What
annels are typically

N. These additional
ate 128 predefined
btocollDs will follow

efined protocols. A

[ was passed into
exception to this is

Based on vendor implementation protocols initiated using J2534-1, _PS, or _CHx ProtocollDs may use the same hardware
resources. When there is a resource conflict, a call to PassThruConnect will return ERR_RESOURCE_IN_USE. In the case
where the requested resource does not exist, ERR_NOT_SUPPORTED is returned.

7.1

Discovery Support

The device shall report support for multiple channels through the discovery mechanism defined in Section 25.
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8. MIXED FORMAT FRAMES ON A CAN NETWORK

8.1 Scope of the Mixed Format Frames on a CAN Network Optional Feature

This section details the extensions to SAE J2534-1 that will allow the simultaneous reception and transmission of ISO15765
messages and unformatted CAN frames on an ISO15765 channel. The ProtocollD (in the PASSTHRU_MSG structure) will
be used to identify the format of the associated message. This section details only the changes from SAE J2534-1. ltems

not specifically detailed in this section are assumed not to have changed.

8.2 Win32 Application Programming Interface

8.2.1

API Functions - Overview

Connecting to an |SO15765 channel and then setting the IOCTL configuration parameter CAN_I\/‘IXED_FORMAT to

CAN_MIXED_FORMAT _ON shall allow messages to be processed as either unformatted CAN-fram
Addjtionally,
CAN_MIXED_FORMAT_ALL_FRAMES shall allow the individual frames of an ISO15765 message (ing

messages.

to also be process
in the PASSTHRU |
for that protocol. IS
ISO15765 Protocol
with 1ISO15765, SV

When transmitting
used to identify hoy
transmitted messa
SAE J2534-1, mes
messages until tran

The function PassT

received message that matches a FLOW_CONTROL_FILTER shall be processed as an ISO15765 mesj

the appropriate Prq
upon the setting
BLOCK_FILTERs,
before it is added
settings of CAN_M

setting the IOCTL configuration parameter  CAN_MIXH
d in a parallel path as an unformatted CAN frame. Unformatted CAN frames shall |
|[MSG structure set to an appropriate CAN Protocol ID and shall follow-the requireme
015765 messages shall have the ProtocollD in the PASSTHRU' MSG structure sg
ID and shall follow the requirements and restrictions for that protocol. For example,

' CAN_PS is associated with SW_1SO15765 PS, CAN_PS s associated with ISO1

B message or starting a periodic message, the ProtocokID in the PASSTHRU_MS
the associated message shall be processed. If the €onfiguration setting LOOPBAC
pjes (including flow control) shall be processed inithe same manner as received
sages will be sent one at a time. This makes<jt/possible for an 1ISO15765 mess
smission is complete, including unformatted CAN frames.

hruStartMsgFilter shall be used to identify'1SO15765 messages as well as unforma

tocollD in the PASSTHRU_MSG structure before it is added to the receive queue.
of CAN_MIXED_FORMAT, the “CAN frames may also be subject to the P/
Wwhere the ProtocollD in the PASSTHRU_MSG structure shall be set to reflect an unfo
o the receive queue. Figlres 1 and 2 outline how received messages are proces|
XED_FORMAT.

s or as ISO15765
EFD FORMAT to
luding flow control)
ave the ProtocollD
nts and restrictions
t to an appropriate
CAN is associated
5765 PS, etc.

5 structure shall be
K is set to ON, then
messages. As with
age to block other

ted CAN frames. A
sage and shall have
Additionally, based
ASS_FILTERs and
rmatted CAN frame
sed for the various
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Forward to DLL/PC
Add to interface receive
queue

Does not match any
BLOCK_FILTER or no
BLOCK_FILTER is set
Maiches a
BLOCK_FILTER BLOCK_FILTER
Evaluation
A
A
Discard
message
A
Matches a
PASS_FILTER
Does not match any
PASS_FILTER or no
PASS_FILTER is set
PASS_FILTER
Evaluation
A
Does not match any
FLOW_CONTROL_FILTER or no
FLOW_CONTROL_FILTER is set
Matches a
FLOW_CONTROL_FILTER
FLETYSONTROL_FILTER - = P ISO 15765 Message Builder
Evaluation
A
CAN Frame from

etwork

Figure 1 - Processing of received messages when CAN_MIXED_FORMAT is
CAN_MIXED_FORMAT_ON
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Forward to DLL/PC
Add to interface receive
queue

) 4
A

Does not match any
BLOCK_FILTER or no
BLOCK_FILTER is set

BLOCK_FILTER
Evaluation

1SO 15765 Message Builder

Matches a
BLOCK_FILTER

A

Matg¢hes a
PASS|FILTER

PASS_FILTER
Evaluation

Matchdgs a
FLOW_CONTRPL_FILTER

Does not match any
FLOW_CONTROL_FILTER or no
FLOW_CONTROL_FILTER is set

Discard
message

FLOW_CONTROL_FILTER
Evaluation

Does not match any
PASS_FILTER or no
PASS_FILTER is set

Figure 2 - Processing-ofreceived messages when CAN_MIXED_FORMAT is

CAN Frame from
network

CAN_MIXED_FORMAT_ALL_FRAMES

If the optional featlire is not supported on the current ISO15765 channel, the call to get or set the IDCTL configuration

parameter CAN_M|XED FORMAT shall return the value ERR_NOT_SUPPORTED.

Table 4 summarizes the changes to the SAE J2534-1 API functions.

Table 4 - SAE J2534 API functions

Function Description of Change

PassThruStartMsgFilter Increase the minimum number of

FLOW_CONTROL_FILTERS to 64 and
PASS_FILTERs/BLOCK_FILTERs to a total of 10.

PassThruloctl

Add a new configuration parameter.
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8.2.2 API Functions - Detailed Information

8.2.2.1 PassThruReadMsgs

There is no change to this function. However, only ISO15765 channels will allow the IOCTL configuration parameter
CAN_MIXED_FORMAT to be either CAN_MIXED_FORMAT_ON or CAN_MIXED_FORMAT_ALL_FRAMES. In these
cases, the ProtocollD in the PASSTHRU_MSG structure shall reflect either an unformatted CAN frame (e.g., CAN,
SW_CAN_PS, etc.) or an 1ISO15765 message (e.g., 1SO15765, SW_ISO15765_PS, etc.). Consult the appropriate
SAE J2534 document for the requirements, restrictions, and error conditions for the specific protocol.

Additionally, each time the IOCTL configuration parameter CAN_MIXED_FORMAT is set, the receive queue shall be
cleared.

8.2.2.2 PassThriiWriteMsgs

There is no change to this function. However, only 1ISO15765 channels will allow the IOCTL confi
CAN_MIXED_FORMAT to be either CAN_MIXED_FORMAT_ON or CAN_MIXED_FORMAV_ALL_¥§
cases, the ProtocgllD in the PASSTHRU_MSG structure shall reflect either an unformatied CAN
SW_CAN_PS, etc|]) or an 1ISO15765 message (e.g., 1ISO15765, SW_ISO15765 RS; “etc.). Cons
SAE J2534 documgnt for the requirements, restrictions, and error conditions for the-specific protocq
return a value of ERR_MSG_PROTOCOL_ID if the IOCTL configuration parameter CAN_MIXED _
CAN_MIXED_FORMAT_OFF and the ProtocolID reflects an unformatted CAN frame.

Additionally, each
cleared.

lime the IOCTL configuration parameter CAN_MIXED~FORMAT is set, the trans

The SAE J2534 de
ISO15765 frame. T
on the network.

vice will not protect the user from writing an unfermatted CAN frame that may be in
he consequences of this action are undefined@and may disrupt ISO15765 communig

8.2.2.3 PassThryiStartPeriodicMsg

There is no change to this function. However, only”1SO15765 channels will allow the IOCTL confi
CAN_MIXED_FORMAT to be either CAN_MIXED FORMAT ON or CAN_MIXED_FORMAT_ ALL |
cases, the Protocg¢llD in the PASSTHRU_MSG structure shall reflect either an unformatted CAN
SW_CAN_PS, etc|]) or an 1ISO15765 message (e.g., 1SO15765, SW_ISO15765_ PS, etc.). Cons
SAE J2534 documEent for the requireménts, restrictions, and error conditions for the specific protoco
return a value of ERR_MSG_PROFOCOL_ID if the IOCTL configuration parameter CAN_MIXED |
CAN_MIXED_ FORMAT_OFF and.the’ProtocolID reflects an unformatted CAN frame.

Additionally, each
ProtocollD of CAN

time the/1OCTL configuration parameter CAN_MIXED_FORMAT is set, periog
shall be-deleted.

The SAE J2534 de|

juration parameter
FRAMES. In these
frame (e.g., CAN,
Llt the appropriate
|. This function will
FORMAT is set to

mit queue shall be

terpreted as a valid
ations taking place

juration parameter
FRAMES. In these
frame (e.g., CAN,
LIt the appropriate
|. This function will
FORMAT is set to

lic messages with

s a valid ISO15765

vice Will not protect the user from writing a CAN message that may be interpreted a

frame. The conse

vaRecac of thic actinn Ara pndAafinad AnA Ay dicrint IGM1E708 ~ammaiininatinne
o CHCeS— ot o CHo—re—uRaemea—anc— SHSHoptTo oo 90— CorhrhurhEations

=3

aking place on the

network.
8.2.2.4 PassThruStartMsgFilter
Each [SO15765 channel shall support a minimum of 64 FLOW_CONTROL_FILTERs, as well as

ten PASS_FILTERs/BLOCK_FILTERs.

This function shall be used to identify ISO15765 messages, as well as unformatted CAN frames. A received message that
matches a FLOW_CONTROL_FILTER shall be processed as an ISO15765 message and shall have the appropriate
ProtocollD in the PASSTHRU_MSG structure before it is added to the receive queue. Additionally, based upon the setting
of CAN_MIXED_FORMAT, the CAN frames may also be subject to the PASS_FILTERs and BLOCK_FILTERs, where the
ProtocollD in the PASSTHRU_MSG structure shall be set to reflect an unformatted CAN frame before it is added to the
receive queue.
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Only 1SO15765 channels will allow the IOCTL configuration parameter CAN_MIXED FORMAT to be set to either
CAN_MIXED _FORMAT_ON or CAN_MIXED_FORMAT_ALL FRAMES. In these cases, the ProtocollD in the
PASSTHRU_MSG structure must reflect an unformatted CAN frame (e.g., CAN, SW_CAN_PS, etc.) for a PASS_FILTER
or a BLOCK FILTER and an 1SO15765 message (e.g., [SO15765, SW_ISO15765 PS, etc.) for a
FLOW_CONTROL_FILTER. Consult the appropriate SAE J2534 document for the requirements, restrictions, and error
conditions for the specific protocol and filter type. This function will return a value of ERR_MSG_PROTOCOL_ID if the
ProtocollD is not appropriate for the type of filter being started.

Additionally, each time the IOCTL configuration parameter CAN_MIXED_FORMAT is set, all PASS_FILTERs and
BLOCK_FILTERs shall be deleted.

8.2.3 |OCTL Section

If this feature is no'J supported on the current ISO15765 channel, the call to get or set the IOCTL configuration parameter
CAN_MIXED_FORMAT shall return the value ERR_NOT_SUPPORTED.
8.2.3.1 GET_CANFIG

The configuration parameter CAN_MIXED_FORMAT has been defined but it is only applicable to ISO1%765 channels. See
Table 5 for more details.
8.2.3.2 SET_CONFIG

The configuration parameter CAN_MIXED_FORMAT has been defined¢but it is only applicable to 13015765 channels.
CAN_MIXED_FORMAT configuration parameter is defined in Table 5.

Table 5 - IOCTL GET_CONFIG/SET_CONFIG parameter details

(CAN_MIXED_FORMAT_OFF)
1
(CAN_MIXED_FORMAT_QN)
2

(CAN_MIXED_FORMAT ALL_
FRAMES)

Paramete Valid Values for Parameter Default Value Description
CAN_MIXED | 0 0(CAN_MIXED_ | For ISO15765 channels|only, this
_FORMAT FORMAT_OFF) enables the transmissioh and

reception of messages with the

ProtocollD of ISO15765
unformatted CAN frame

or

UJ

FLOW_CONTROL_FILTERS will

identify messages with {]

he

ProtocolID that reflects @n

ISO15765 message, wh

ile

PASS FILTERs and
BLOCK_FILTERSs will identify
messages with the ProtocollD that
reflects an unformatted CAN frame.

Any time this parameter|is set, the
transmit andreceivegueues shall
be cleared, all PASS_FILTERs and
BLOCK_FILTERSs shall be deleted,
and periodic messages whose
ProtocollD reflects an unformatted
CAN frame shall be deleted.

0 = Messages will be treated as
ISO15765 only.

1 = Messages will be treated as
either ISO15765 or an unformatted
CAN frame.

2 = Messages will be treated as
ISO15765, an unformatted CAN
frame, or both.
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8.2.4 Message Structure

8.2.5 Elements

There is no change to any of the elements, but it should be noted that the ProtocollD in the PASSTHRU_MSG structure
shall identify the message type (e.g., ISO15765, CAN, SW_ISO15765_PS, SW_CAN_PS, etc.). Consult the appropriate
SAE J2534 document for the requirements, restrictions, and error conditions for the specific protocol.

8.3 Discovery Support

The device shall report support for mixed format frames on the CAN network through the discovery mechanism defined in
Section 25.

9. SINGLE WIRE|CAN

9.1 Scope of the|Single Wire CAN Optional Feature
Information containged in this section will define extensions to a compliant SAE J2534-1 interface to support single wire CAN.
9.2 Pass-Thru System Requirements
9.21 Pin Usage
Single wire CAN is|connected to pin 1 of the SAE J1962 connector.

Note that when HassThruConnect is called, the physical layer remains disconnected until a call to PassThruloctl,
SET_CONFIG, J1962_PINS is made.

9.3 Win32 Appligation Programming Interface
9.3.1 API Functipns - Overview
Information contairled in this section is intended ta-define the API resources required to incorporate gn optional protocol

channel. This channel, identified as single wiren€EAN (SWCAN), will require hardware and software APl support to fully
implement this featpre.

The details on the physical implementation of SWCAN are defined in GMW3089, titled “GMLAN Single |Wire CAN Physical
and Data Link Laygrs Specification.”,

This section outlings the requiréments for providing an interface channel supporting this protocol.

At a high level, a ngw ProtdcollD has been defined to indicate the use of the single wire CAN physical laygr. Unless indicated

i 5765 protocols will
h/normal speed are
: e changes defined in
SWCAN specification. This section details the API resources requwed to enable use of the SAE J2534 API as applied to
SWCAN.

If this feature is not supported an error code, ERR_NOT_SUPPORTED, will be returned by the call PassThruConnect.

The IOCTL and Configuration settings related to SW_CAN speed change and load resistor control are designed for use
when the SAE J2534-2 hardware interface is used in either of two modes:

1. As a hardware interface for a flash-programming application.

2. As ahardware interface for any other application that could be used to monitor traffic during a flash-programming event
performed by another test tool on the bus.
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GMW3110 requires a maximum transition time of 30 ms to switch between bus speeds. Depending on the individual
SAE J2534-2 hardware interface and its associated PC communications interface and application processing speed, the
30 ms transition time may or may not be met using speed transition logic that is embedded in the PC application. The IOCTL
and configuration settings allow for this speed change logic to be controlled by either the application or the SAE J2534-2
hardware interface itself.

Since not all application/SAE J2534-2 interface combinations can control speed transition timing within the GMW3110
specification, a method is required to allow the SAE J2534-2 hardware interface to automatically switch speeds while

performing a flash-programming operation. The following example illustrates this sequence:

Assume all settings are in the default mode.

sets the Pnnfigum’rinn of the Q\N_("AN_RFQ_Q\/\/IT("H parameter - Al IT()_RFQIQT

R.

1. The application
2. The application
3. The applicatior]
4. The SAE J253/
load resistor, g
accomplished
of this transition.
5. Upon completi
(mode $20). A
6. The SAE J253

controller, chan

sets the configuration of SW_CAN_SPEEDCHANGE_ENABLE - ENABLE _SPDCH
sends the correct GMW 3110 HS programming message sequence (0xA5 0x02, 0X
|-2 hardware interface monitors the (OxA5 0x02, 0xA5 0x03) sequenge’and automati

hanges the SWCAN transceiver mode, and reconfigures the CAN  controller. Not
vithin 30 ms of the 0xA5 0x03 frame. A SW_CAN_HS_RX indication will be generats

bn of the flash programming event, the application gransmits the return to norm
SW_CAN_NS_RX indication will be generated upon{completion of this transition.

1-2 hardware interface responds to the return t6.normal mode command, which req
ges the transceiver mode, and disconnects the’load resistor. Note that this must be &

30 ms of the transmission of the return to normal mode frame.

There are also tim
flash-programming

bs when the SAE J2534-2 hardware \interface could be used with a separate appl
event being performed by anotherytest tool. In this case, the SAE J2534-2 hardw

need to be able to perform speed transitions within the GMW3110 specified limit. An SAE J2534-2 hard

in this manner shou
the flash-programn

The following exan
Assume all settings

1. The application

Id not connect its load resistoras this functionality should already be contained in the
ing event.

ple illustrates the setup for monitoring such an event:
are in the default-mode.
sets the configuration of SW_CAN_SPEEDCHANGE_ENABLE - ENABLE_SPDCH

-2 hatdware interface monitors the (0xA5 0x02, 0xA5 0x03) sequence and automa
eiver mode and reconfigures the CAN controller. (It does not switch in the load resi

ANGE.
A5 0x03).
tally switches in the

e that this must be
ed upon completion

8l mode command

onfigures the CAN
ccomplished within

ication to monitor a
are interface would
ware interface used
test tool performing

ANGE.

tically changes the
stor.) Note that this

O\Al AN R\L

Lalbardl MY N 20 £ Ll O AL N ,ND £ A LIC H=~ H 43 HII
PHOTICU WILNITT JU TS UT UTC UAMAJY UAUU THAITIC. A OVV_UAIN_TTO_ TN TTidieaturt wil

completion of this transition.

e generated upon

Upon completion of the flash programming event, the SAE J2534-2 hardware interface receives the return to normal

mode command (mode $20). A SW_CAN_NS_RX indication will be generated upon completion of this transition.

2. The SAE J253
SWCAN transd
must be accon

3.

4.

The SAE J2534-2 hardware interface responds to the return to normal mode command, which reconfigures the CAN

controller and changes the transceiver mode. Note that this must be accomplished within 30 ms of the transmission of
the return to normal mode frame.

Although the option of manual load resistor activation (CONNECT_LOAD_RESISTOR) is not shown in any of the above
examples, this capability was included to accommodate special test applications that might require this feature.

Table 6 summarize

s the changes to the SAE J2534-1 API functions.
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Table 6 - SAE J2534 API functions

Function Description of Change

PassThruConnect

Added new ProtocollD values.

PassThruloctl

Added GET_CONFIG and SET_CONFIG
parameters. Added new IOCTLs to support
SWCAN capability.

9.3.2 API Functions - Detailed Information

9.3.2.1

When PassThruCag

PassThruConnect

29 O\AL_CAN_DPO e O\AL _1ICN\AL70L DO
1 T J U TITUJ

remains disconnec

9.3.2.2 Protocoll
Only the definition
9.3.2.3 PassThr

The RxStatus indic
9.3.3 IOCTL Sed
The Protocol IDs S
specification for 1S
specification for CA

Table 8 provides th

PN ¢ Haod aautls Hbhart [»] 4 L1
MTCOT TS CAmMCU wWitlT CTUTCT UTe OV VvV O7uay O IvvV_T O 1 TOUMOCUT T,

ed until a call to PassThruloctl, SET:CONI_:IG is made to select the desired cablé la
D Values
hnd description of the ProtocolID value is defined in Table 7. The actual value is defi

Table 7 - ProtocolID descriptions

Definition
SW_CAN_PS

Description
Raw single wire CAN miessages with pin
selection.
Single wire CAN adhering to ISO15765-2
flow control withpih selection.
Additional channels of raw single wire
CAN messages.
Additional channels of single wire CAN
adhering to ISO15765-2 flow control.

SW_ISO15765_PS

SW_CAN_CHpx

SW_ISO15765_CHx

IReadMsgs

btions identified in 9.4.1.1 will:be received for both commanded and automatic spee
tion

VN 1SO15765_PS and SW_ISO15765_CHx support the same IOCTL IDs as defined
D15765. SW_CAN_PS and SW_CAN_CHx support the same IOCTL IDs as defined

N. This section details additional IOCTLs defined in this document.

e detdils.of the IOCTLs available through PassThruloctl function.

the physical layer
nd pins.

ned in Section 24.

i changes.

n the SAE J2534-1
n the SAE J2534-1
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Table 8 - IOCTL details

Value of
loctliD

InputPtr
Represents

OutputPtr
Represents

Purpose

SW_CAN_HS

NULL pointer

NULL pointer

Initiates the transition of the
SW_CAN channel from
SW_CAN_NS (normal speed)
mode to SW_CAN_HS (high
speed) mode. This transition
includes resetting the SW_CAN
transceiver mode to the HS setting
and changing the SW_CAN

caontroller Pnnfiguraﬁnn ta the

SW_CAN_HS_DATA_RATE.

SW|_CAN_NS

NULL pointer

NULL pointer

Initiates the transition of the S\W: G
channel from SW_CAN_HS|(high
speed) mode to SW_CAN-NS
(normal speed) mode, This transiti
includes resetting the 'SW_CAN
transceiver mode*to the normal mg
setting and chianging the SW_CAN
controller configuration to the
DATA_RATE.

AN

olg}

de

9.33.1 GET_CQ

Support three new parameters added to GET_CONFIG. See 9.3.3:2'and Table 9 for more details.

9.332 SET_Cd

The Protocol IDs $W_ISO15765 PS and SW_ISO15765 CHx support the same Get/Set paramete
SAE J2534-1 specffication for ISO15765. SW_CAN_PS and SW_CAN_CHx support the same Get/S¢g
J2534-1 specification for CAN., This section details additional IOCTLs defined in thig

defined in the SAE

SW_CAN_HS mode is to be used exclusively_for the reprogramming of devices. It requires the coordi
configuration of thr¢e pieces of hardware:the load resistor, the SW_CAN transceiver, and the SW_CAN

NFIG

NFIG

information regardipg each piece is as follows:

1. A load resistor
decreasing the

" IDs as defined in
t parameter IDs as
document.

nated and selective
controller. Specific

is connected to the SW_CAN bus within the tool, which helps compensate for rgduced bit times by

active to passive transition times. To prevent excessive electrical loading of the

SW_CAN bus, this

feature shall ohly be activated by the programming device. All other devices or tools used to monitor high-speed
shall remain in the normal impedance state.

communication

2. The SW_CAN

transceiver is placed into a mode which also compensates for the reduced bit

times by disabling

waveshaping

ad=d aina-tha - nacciva da oot tranoitian tiaaaa
IO OCorcashguiCpassSive o aotuvetarnTSTaoTT o ST

3. The CAN controller is configured to provide the appropriate high-speed data rate.
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Table 9 - IOCTL GET_CONFIG/SET_CONFIG parameter details

Default
Valid Values for Value
Parameter Parameter (Decimal) Description
SW_CAN_HS_DATA_RATE | 5-100000 83333 The data rate to be used in response
(Some transceivers to a call to SW_CAN_HS IOCTL.
support 100k)
SW_CAN_SPEEDCHANGE_ | 0 0 Control the behavior of the
ENABLE (DISABLE_SPDCHANGE) SAE J2534 device in response to
1 speed change SW_CAN messages
(ENABLE_SPDCHANGE) 0 = Ignore all bus speed transition
messages on the bus
1 = Process transmittefd and
received bus speed'transition
messages (referito GMW3110
Section 10.17:6.2).
SW_CAN_REB SWITCH 0 (DISCONNECT _ 0 Control Lead Resistor gwitching
RESISTOR) 0 = Default value. Disable automatic
1 (CONNECT_ switching and disgonnect load
RESISTOR) resistor.
2 (AUTO_ RESISTOR) 1°5 Disable automatic|switching and
connect load resistor.
2 = Automatically switgh in the load
resistor when transitioning to high
speed (and switch off the load
resistor while transitiorfing back to
normal speed).

9.33.3 SW_CAN HS

The loctlID value off SW_CAN_HS is used to initiate a transition of the single wire CAN bus to high speed mode. A successful
transition will be| noted by a SW_CAN_HS_RX indication. The speed transitioned to is fhe value of the
SW_CAN_HS DATA_RATE parameter. Parameter definition for SW_CAN_HS is defined in Table 10.

Table 10 - SW_CAN_HS details

Parameter Description
ChannellD Channel ID assigned by DLL during PassThruConnect.
loctliD Is setto SW _CAN HS.
InputPtr Is a NULL pointer, as this parameter is not used.
OutputPtr Is a NULL pointer, as this parameter is not used.
9.3.34 SW_CANNS

The loctlD value of SW_CAN_NS is used to initiate a transition of the single wire CAN bus to normal speed mode. A
successful transition will be noted by a SW_CAN_NS_RX indication. The speed transitioned to is the value of the
DATA_RATE parameter. Parameter definition for SW_CAN_NS is detailed in Table 11.

Table 11 - SW_CAN_NS details

Parameter Description
ChannellD Channel ID assigned by DLL during PassThruConnect.
loctliD Is set to SW_CAN_NS.
InputPtr NULL pointer.
OutputPtr NULL pointer.
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9.4 Message Structure

9.4.1 Elements

The ProtocollD field of the pass-thru message structure shall always contain the ProtocollD that was passed into
PassThruConnect function. All other ProtocollDs will result in ERR_MSG_PROTOCOL_ID. (The only exception to this is
the mixed format frames feature on a CAN network.)

9.4.1.1 RxStatus

This section defines RxStatus bits in addition to the ones defined for CAN/ISO15765 sections of the SAE J2534-1

specification.

Definitions for RxS{atus bits are defined in Table 12.

Table 12 - RxStatus bit definitions

Deflinition

RxStatus Bit(s)

Description

Value

SW_CAN_NS_RX

18

Indicates that the single wire
CAN bus has transitioned to
normal speed. All
communication after this
event will occur in normal-
speed mode. Themessage
data in this message is
undefined.

0.= no event
1 = transition to
speed

hormal

SW_CAN_HS_RX

17

Indicates that'the single wire
CAN bus-has transitioned to
high speed. All
communication after this
event will occur in high-
speed mode. The message
data in this message is
undefined.

0 = no event
1 = transition to
speed

high

SW_CAN_HV_RX

16

Indicates that the single wire
CAN message received was
high-voltage message.

0 = normal mess
1 = high-voltage

age
message

9.4.1.2 TxFlags

This section defings TxStatus ‘bits are in addition to the ones defined for CAN/ISO15765 section

specification.

Table 13 defines the(FxFlags bit definition.

s of SAE J2534-1

Table 13 -

TxFlags bit definitions

Definition

TxFlags Bit(s)

Description

Value

SW_CAN_HV_TX

10

Indicates that the single
wire CAN message should
be transmitted as a high-
voltage message.
Simultaneously
transmitting in high voltage
and high speed mode will
result in undefined
behavior.

0 = normal mes

1 = high-voltage

message

sage
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9.5 Discovery Support

The device shall report support for single wire CAN network and associated parameters through the discovery mechanism

defined in Section 25.
10. ANALOG INPUTS

10.1 Scope of the Analog Inputs Optional Feature

This section details the extensions to SAE J2534-1 that define the common method of supporting analog input channels.
This section details only the changes from SAE J2534-1. Items not specifically detailed in this section are assumed not to

have changed.

This standard does
all the active chann

not specify the timing between the same subsystem or different subsystems. Deper
el readings could be made simultaneously, or could be spaced out in time.

10.2 Pass-Thru System Requirements
10.2.1 Analog Inpts

Information contain
defines the commo

ed in this section will define extensions to a compliant SAE J2534-1 interface. This
h method of supporting analog input channels.

10.2.2 Simultanequs Communication on Multiple Protocols
The operation of th

must support simul
and SAE J2534-2.

e A/D subsystem shall be independent of the opetation of the communications prott
aneous collection of analog data and communication on multiple protocols as specif

10.3 Win32 Applidation Programming Interface

10.3.1 API Functipns - Overview

Information contained in this section is intended:te’define the API resources required to incorporate an
on a PassThru device. Analog inputs will require’ hardware and software AP| support to fully implement t
compliant devices o acquire analog data in an efficient and deterministic manner. Physical connection
interface to the vehijcle is defined by the-interface manufacturer.

This new feature allows an application to open a connection to an analog subsystem via PassThruConn
parameters can bq set via the"GET_CONFIG/SET_CONFIG I0CTLs. The actual analog readings c4g
PassThruReadMsds, using the)yChannellD from PassThruConnect.

Table 14 summarizes th&‘ehanges to the SAE J2534-1 API functions.

ding on the device,

section specifically

bcols. The interface
ed in SAE J2534-1

hlog input channels
his feature. It allows
bf the SAE J2534-2

ect. The subsystem
n be obtained with

Table14=SAE J2534 AP furnctions

Function Description of Change
PassThruConnect Add new ProtocollD values.
PassThruReadMsgs Format of returned analog readings.
PassThruloctl Add new configuration parameters to control A/D.

10.3.2 API Functions - Detailed Information

10.3.2.1 PassThruConnect

The new protocol identifiers ANALOG_IN_1 through ANALOG_IN_32 connect to analog subsystems. Each subsystem can
have up to 32 discrete equivalent channels, allowing for as many as 1024 analog inputs to be supported.
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The various parameters (such as sample rate and averaging method) apply to all channels within a subsystem. The
parameters can be different on different subsystems. A device with eight A/D channels should have eight subsystems only
if each A/D channel can be controlled independently. The device should have one subsystem if all eight channels must
have the same sample rate.

ProtocollDs beyond those supported by the device shall return ERR_NOT_SUPPORTED.
10.3.2.2 ProtocollD Values

Only the definition and description of the ProtocollD value is defined Table 15. The actual value is defined in section titled
“SAE J2534-2 Resource.” Protocol values for the analog feature are identified in Table 15.

Table 15 - ProtocollD values
Definition Description
ANALOG IN 1 Analog subsystem 1
ANALOG IN 2 Analog subsystem 2
ANALOG IN 3 Analog subsystem 3
ANALOG IN 32 Analog subsystem 32

10.3.2.3 PassThriReadMsgs
To the application, ¢ach analog subsystem appears like all the other vehicle protocols. An analog subsysttem will periodically
generate PASSTHRU_MSG structures which are placed in the queue where the application can readq them. The normal
PassThruReadMs( features, such as waiting (using timeout) and gathering multiple messages (using *pNumMsgs) are
supported.
See the Message $tructure sub-sections for the formatting of\the samples within a message.
10.3.2.4 PassThryWriteMsgs

This function will rgturn ERR_NOT_SUPPORTED:if-passed a ChannellD opened for analog input.
10.3.2.5 PassThryStartPeriodicMsg

This function will return ERR_NOT_SUPPORTED if passed a ChannellD opened for analog input.
10.3.2.6 PassThryiStartMsgFilter

This function will return ERRUNOT_SUPPORTED if passed a ChannellD opened for analog input.

10.3.3 IOCTL Sedtion

Each analog subsystem shall support 3 IOCTL functions: GET_CONFIG, SET_CONFIG, and CLEAR_RX BUFFER. The
CLEAR_RX BUFFER IOCTL shall remove any queued messages for the subsystem.

10.3.3.1 GET_CONFIG
There are several new parameters that are used to setup and control the A/D subsystem. See Table 16 for more details.
10.3.3.2 SET_CONFIG

The following parameters control the analog subsystem. Note that there is no way to set parameters for each channel
individually. See Table 16 for more details.
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Table 16 - IOCTL GET_CONFIG/SET_CONFIG parameter details

Valid Values Default
Parameter for Parameter (decimal) Description
ACTIVE_CHANNELS 0 - OXFFFFFFFF Hardware | Bitmask of channels being sampled
dependent
SAMPLE RATE 0 - OXFFFFFFFF 0 Samples/second or seconds/sample
SAMPLES PER READING | 1 - OxFFFFFFFF 1 Samples to average into a single reading
READINGS_PER_MSG 1 - 0x00000408 1 Number of readings for each active channel
(1-1032) per PASSTHRU MSG structure
AVERAGING_METHOD 0 - OXFFFFFFFF 0 The way in which the samples will be
averaged
SAMPLE_RESOL JTION Ox1-0x20 Hardware The numberof bits-of resolution for each
(1-32) dependent | channel in the subsystemn] (read only)
INPUT_RANGE_LOW 0x80000000 - Ox7FFFFFFF Hardware | Lower limit in millivelts*of [A/D input
(-2147483648 - 2147483647) | dependent | (example: OXFFEFBAEO # -20.00V) (read
only)
INPUT_RANGE_HIGH 0x80000000 - Ox7FFFFFFF Hardware | Upper limitin millivolts of [A/D input
(-2147483648 - 2147483647) | dependent | (example; 20000 = +20.0pV) (read only)
10.3.3.2.1 ACTIVE_CHANNELS

The ACTIVE_CHA
structure. The ACT

NNELS parameter controls the number of channels that are actively read into the
IVE_CHANNELS parameter is a 32-bit unsigned long™bit mask. Each bit that is sq

corresponding chamnel is active.

Changes to the AQ
message).

The interface must
that is larger than

ERR_INVALID_IO
READINGS_PER

The default value fi
channels will set A
ERR_INVALID_10¢

10.3.3.2.2 SAMP

The SAMPLE_RAT
the active channels
samples per secon
above 0x80000000

reject combinations of ACTIVE_CHANNELS and READINGS_PER_MSG that would
he size of a PASSTHRU_MSG strugture (1032 data points). In this case, the errg
CTL_VALUE. The interface may) not reject valid combinations of ACTIVE
MSG.

br ACTIVE_CHANNELS is\for all available channels to be active. For example, a su
CTIVE_CHANNELS toOx7F (127) initially. Trying to set bits for channels that don’t e
CTL_VALUE.

|E_RATE

E parameter-sets the number of samples per second or the number of seconds per
. If thesSAMPLE_RATE is less than 0x80000000, then the SAMPLE_RATE repres|
d. Forlexample, 0x7DO0 represents 2000 samples/second for each channel. On the
represent seconds per sample (minus the most significant bit). For example, 0x8000

PASSTHRU_MSG
t indicates that the

TIVE_CHANNELS take effect after the completion of the current message (i.e., specified readings per

resultin a message
r returned shall be
| CHANNELS and

bsystem with seven
xist will return error

sample for each of
ents the number of
other hand, values
000A would be one

sample on each ct

] 40 A Neaot thaot N, ONNNNNNA . +l O .O00000N4 fatVie]
darmict UVUIy U OoCTULUINMUO. TNULT UITAdl UAUUUUUUUT 1o UTIC odilTiC do VAUUUUUUUT. UAU

treated the same as 0.

0000000 should be

Setting this value to zero has the effect of disabling the associated A/D subsystem. No new messages will be queued, but
the existing messages will not be cleared.

If the device does not support the requested sample rate, the device must return ERR_INVALID_IOCTL_VALUE. Changes
to this value take effect at the end of the current cycle or immediately if the subsystem was disabled.

The default value for SAMPLE_RATE is zero (subsystem disabled).

NOTE: Setting SAMPLE_RATE to 0 value will stop the data streaming.
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10.3.3.2.3 SAMPLES_PER_READING

The SAMPLES_PER_READING parameter sets the number of samples per reading.
AVERAGING_METHOD determines how the reading will be derived from the collected samples.

The parameter

As you increase the SAMPLES_PER_READING, you increase the number of samples required to filla PASSTHRU_MSG
structure. For example, setting SAMPLES_PER_READING to three (without changing other parameters) will make the
messages come three times slower.

If the device does not support the requested value, the device must return ERR_INVALID _IOCTL_VALUE. The device must
support the default value of one, even if the device does not support averaging. A value of one means that averaging is off.

The default value forSAMPLES PER READING is one

The return code ER
10.3.3.2.4 READI

The READINGS_H
PASSTHRU_MSG

The readings will &
highest active chary

The interface must
that is larger than

ERR_INVALID_IO
READINGS_PER _
Setting this value tg
Changes to this va
The default value f
The return code ER
10.3.3.2.5 AVER/
When SAMPLES_H
specifies how €

ERR_INVALID_IO
device does not su

NGS_PER_MSG

R_NOT_SUPPORTED will be returned if the sample rate is not zero.

ER_MSG parameter sets the number of readings of each active channel that
structure.

e placed in the PASSTHRU_MSG message in channel orden starting from lowes
nel. This format will repeat “READINGS_PER_MSG” times.

reject combinations of ACTIVE_CHANNELS and READINGS_PER_MSG that would
he size of a PASSTHRU_MSG structure (1032 data points). In this case, the errg
CTL_VALUE. The interface shall not rejecti-valid combinations of ACTIVE
MSG.

zero has the effect of disabling the associated A/D subsystem.
ue take affect at the end of the curfent cycle or immediately if the subsystem was di
br READINGS_PER_MSG js-one.
R_NOT_SUPPORTER,_ will be returned if the sample rate is not zero.
AGING_METHOD
PER_READING is above one, each reading will consist of several samples. The AVEFR
ach reading will be computed. If the device does not support a

CTL_VALUE shall be returned. The default value (SIMPLE_AVERAGE) must be su
pport averaging. See Table 17 for more details.

will be placed in a

t active channel to

resultin a message
r returned shall be
| CHANNELS and

sabled.

RAGING_METHOD
particular value,
pported, even if the

—Table 17=Values for the AYERAGING_METHOD pararmmreter ——

Method Value Description
SIMPLE_AVERAGE 0x00000000 Simple arithmetic mean
MAX _LIMIT_AVERAGE 0x00000001 Choose the biggest value
MIN_LIMIT _AVERAGE 0x00000002 Choose the lowest value
MEDIAN_AVERAGE 0x00000003 Choose arithmetic median
(SAE J2534-2 reserved) 0x00000004 - Ox7FFFFFFF Reserved
(Vendor Reserved) 0x80000000 - OXFFFFFFFF Specific to the vendor
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10.3.3.2.5.1

SIMPLE_AVERAGE

The SIMPLE_AVERAGE is the arithmetic average of SAMPLES_PER_READINGS samples. In other words:

Reading = (Sample1 + Samplez + ... + SamplesampLes_rer rReaDING)/SAMPLES_PER_READING

10.3.3.2.5.2 MAX_LIMIT_AVERAGE

The MAX_LIMIT_AVERAGE simply chooses the maximum value.

Reading = Max (Sample1 + Samplez + ... + SamplesampLES_PER_READING)

10.3.3.2.5.3 MIN

The MIN_LIMIT_A
Reading = Min (Sa
10.3.3.2.5.4 MED
The MEDIAN_AVE
Reading = Sample
Or if SAMPLES_PE
Reading = (Samplg
10.3.3.2.5.5 Veng

Vendors are free t
extensions to this s

10.3.3.2.6 SAMP
This read-only par
example, a 12-
ERR_INVALID_IO
10.3.3.2.7 INPUT

This signed, read-d
measure voltages 1

ANV ERAGE

ERAGE simply chooses the minimum value.

mple1 + Samplez + ... + SamplesavpLES_PER_READING)

IAN_AVERAGE

RAGE chooses the median value. Sort the samples, then compute:
SAMPLES_PER_READING+1)/2

ER_READING is even:

SAMPLES_PER_READING/2 + Sample(sampLES PER READING/2)+1 )/2

or-specific Averaging Methods

b add their own averaging methods=They should use the range provided so they
tandard.

| E RESOLUTION

bmeter indicates the number of bits of resolution that the A/D channels have in t
pit A/D  would refurn 12. Attempting to set this parameter shall
CTL_PARAM_ID!

| RANGE_ LOW

nly parameter indicates the lower limit of the A/D subsystem. For example, an A/D
rom=20.0V to +36V would return -20000 (OxFFFFB1EQ). Attempting to set this paf

do not conflict with

his subsystem. For
eturn the value

subsystem that can
ameter shall return

the value ERR_INV

AHD_10CTL_PARAM_ID.

10.3.3.2.8

INPUT_

RANGE_HIGH

This signed, read-only parameter indicates the upper limit of the A/D subsystem. For example, an A/D subsystem that can
measure voltages from -20.0V to +36V would return 36000 (0x00008CAOQ). Attempting to set this parameter shall return the

value ERR_INVALI

10.3.3.3 CLEAR_

D_IOCTL_PARAM_ID.

RX_BUFFER

The device shall remove any queued messages for the subsystem.
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10.4 Message Str

ucture

When a set of readings is ready, the device will queue a PASSTHRU_MSG structure for the application to read. This section

specifies how to fill

in that structure:

ProtocollD contains the analog protocol that was connected (i.e., ANALOG_IN_1).
RxStatus contains the overflow flags (see 10.4.2).

TxFlags shall be zero and should be ignored by the application.

Timestamp contains the time stamp of the first set of readings in the message. The application can calculate the

timestamp of tt

DataSize contd
between 4 (a
READINGS P

Data[] contains
Each readi

o

All active g
appended

o This forma

10.4.1 Examples

The SAE J2534 g
ANALOG_IN_1 a
ANALOG_IN_2 su

Tables 18 to 23 prg

C ICI1 Idil Iil 1Y Ib‘ddil 19S. Ti 1< 1lII I Ib'btdl "y Illubt CUIT Cidib VViLLiI “ Ic tll I chidl P Uf TTOTTI Idi I
ins the number of bytes that the readings take up in the message. DataSizé mus
single reading) and 4128 (a full message), inclusive. The value of DataSiZze ca
EFR_MSG * (# bits set in ACTIVE_CHANNELS).

the actual readings. The formatting of the data depends on the various parameters:

hg will take 4 bytes (32 bits), signed little endian format in millivalts.

hannels in the subsystem (and only channels marked agctive) are represented. Ead
n order (starting from lowest active channel to highest\active channel).

will repeat READINGS_PER_MSG times.

evice assumed for this example has/two analog input subsystems that it sup
d ANALOG_IN_2. The ANALOG™IN_1 subsystem provides four 16-bit A/0
system provides two 24-bit A/D &onverters.

vide examples of differentparameters and the resulting structures.

Table' 18 - Sample A/D parameter configuration

Value for
ANALOG IN 2

Value for
ANALOG IN 1

OxF

Parameter
ACTIVE‘CHANNELS

SAMPLE_RATE
SAMPLES_PER_READING

3
0x80000005
1

1essage traffic.

be a multiple of 4
nh be computed as

h active channel is

borts via protocols
converters. The

READINGS_PER_MSG
AVERAGING_METHOD
SAMPLE_RESOLUTION

1
1
24

16

This example uses the default values, except that a SAMPLE_RATE has been set for both subsystems. The first subsystem
generates the following data twice per second:

NOTE: Only the PASSTHRU_MSG Data[] array is shown. Each box represents a 4-byte sample.

Table 19 - Data from ANALOG_IN_1 subsystem with READINGS_PER_MSG =1

Channel 1
Sample 1

Channel 2
Sample 1

Channel 3
Sample 1

Channel 4
Sample 1
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The second subsystem generates the following data once every 5 seconds:

Table 20 - Data from ANALOG_IN_2 subsystem with READINGS_PER_MSG =1

Channel 1 Channel 2
Sample 1 Sample 1

Changing the READINGS_PER_MSG parameter on each channel from 1 to 2 changes the format and the rate of messages.
The first subsystem now generates this message once per second:

Table 21 - Data from ANALOG_IN_1 subsystem with READINGS_PER_MSG = 2

Channel 1 Chenrrel2 Channel3 Chanrel4 Chanrrel Channel2 Channet3 Channel 4

Sample 1 Sample 1 Sample 1 Sample 1 Sample 2 Sample 2 Sample 2 Sample 2

The second subsygtem now generates this message every 10 seconds:

Table 22 - Data from ANALOG_IN_2 subsystem with READINGS_PER, MSG = 2

Channel 1 Channel 2 Channel 1 Channel 2
Sample 1 Sample 1 Sample 2 Sample 2

Changing the ACTIVE_CHANNELS on subsystem 1 to OxB (11 decimal, 1031 binary) disables channe| 3. In this case, the
structure would now be:

[able 23 - Data from ANALOG_IN_1 subsystemwith ACTIVE_CHANNELS = 0xB

Channel 1 | Channel 2 | Channel 4 |.€hannel 1 | Channel 2 | Channel 4
Sample 1 | Sample 1 | Sample 1 Sample 2 | Sample 2 | Sample 2

10.4.2 Message Hlag and Status Definitions
Definitions for RxS{atus bits are shown in Table 24:

Table 24 - RxStatus bit definitions

RxStatus
Definitipn Bit(s) Description Value

OVERFLOW 16 Indicates that the input range of the A/D 0 = All samples gqgod

has been exceeded on one or more 1 = Some samples clipped

samples in the received message

10.4.3 DLL Installption/and Registry

A registry key ANALOG_IN_x indicates the support for an analog sub-system where <x> indicates the sub-system number.
Example: ANALOG_IN_3 indicates support for Analog Sub-System #3, which can have up to 32 analog input channels.

In the case of devices which contain dynamic hardware architecture, an application will be able to determine the lack of
runtime ANALOG_IN_x support when ERR_NOT_SUPPORTED is returned from a PassThruConnect().

The registry entries are retained for support of legacy applications. New applications shall use the discovery mechanism
defined Section 25.

10.5 Discovery Support

The device shall report support for Analog channels and associated parameters through the discovery mechanism defined
in Section 25.
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11. GM UART (SAE J2740)
11.1 Scope of the GM UART Optional Feature

Information contained in this section will define extensions to a compliant SAE J2534-1 interface. This section specifically
defines the common method of supporting GM’s UART protocol as defined in SAE J2740.

11.2 Pass-Thru System Requirements
11.2.1 Pin Usage

All GM vehicles bU|It since the 1996 model year, and a few bU|It durlng the 1995 model year, have been equipped with an

9 9 (primary) is used
while SAE J1962 pin 1 (secondary) is occaS|onaIIy used As W|th aII SAE J2534 2 optlonal protocols no default pin is
identified; thereforq, the application developer will be required to set the pin to be used. Refer to SAE J[1962 for discussion
of pin usage.

Most GM vehicles With serial data links built prior to the 1996 model year are equipped with a 12-pin connector as shown in
Figure 3. The mating tool connector is shown in Figure 4. For programming these older vehicles uding an SAE J2534
interface, a 12-pin ponnector must be available instead of an SAE J1962 connector tg)interface to the[vehicle. The signal
ground (pin 5 on anp SAE J1962 connector) must be connected to pin A of the 124pin“connector. The sgrial data line (pin 9
on an SAE J1962 1onnector) must be connected to pin M of the 12-pin connectory The 12-pin connectpr does not contain
battery power, so the SAE J2534 interface cannot be powered from the 12-pin‘connector.

......
[N B
T
[
[
z|»

Figure 3 - 12-pin vehicle connector

=
I
[}
|w)
Im
Im

M L K J H &

Figure 4 - 12-pin tool connector

11.3 Win32 Appligation Programming Interface

11.3.1 API Functitfns +Overview

Information contained in this section is intended to define the API resources required to incorporate an optional protocol
channel. This protocol, identified as the GM UART protocol, will require software API support and hardware to fully
implement this feature.

At a high level, the ProtocollD GM_UART_PS and GM_UART_CHx have been defined to indicate the physical layer. The
protocol defines a master/slave relationship between the tester and the electronic control unit (ECU). The tester must
request and be granted mastership over the vehicle bus before communications can begin. This section details the API
resources required to enable use of the SAE J2534 API as applied to GM UART protocol. If the feature is not supported, an
error code, ERR_NOT_SUPPORTED, will be returned by the call to PassThruConnect.
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Generally, vehicle bus mastership is accomplished by calling the PassThruloctl function BECOME_MASTER which
monitors the vehicle bus for a poll message and when the poll message is received, a poll response message is returned.
Upon receiving the poll response message, the current master will relinquish mastership to sender. However, in some
vehicles, there is no poll message, so the SAE J2534 device will be instructed by the application to send the poll response
message immediately.

Prior to calling the PassThruloctl function BECOME_MASTER, the application will first listen to the communication link
(using PassThruReadMsgs function) to determine if a tester polling message exists, the type of the polling message (3 byte
or 4 byte), and the Device ID of the polling device (4-byte poll only). Using this data, the application will call the PassThruloctl
function SET_POLL_RESPONSE to define the poll response message. The application then calls the BECOME_MASTER
function to direct the interface to either wait for a poll message with the same Message ID Byte (MIB) as specified in the
poll_ID parameter passed to the BECOME_MASTER command, or to send the poll response message immediately
(depending upon the poll ID specified)

Table 25 summarizes the changes to the SAE J2534-1 API functions.

Table 25 - SAE J2534 API functions

Function Description of Change
PhssThruConnect Added new ProtocollD values.
PhssThruloctl Added new PassThrulogctl sub-functions -

SET_POLL_RESPONSE;and
BECOME_MASTER.

11.3.2 API Functipns - Detailed Information
11.3.2.1 PassThriiConnect

When PassThruConnect is called with the GM_UART_PS Protocol ID, the physical layer remains discannected until a call
to PassThruloctl, SET_CONFIG is made to select the desired cable and pins.

11.3.2.1.1 ProtocplID Values (GM UART)

One additional ProfocollD Value has been defined’ Only the definition and description of the ProtocollQ value is defined in
Table 26. The actugl value is defined in Section’24.

Table 26 - Protocol ID values

Definition Description
GM_UART PS GM UART protocol with pin selection
GM.UART CHx Additional channels of GM UART protocol

11.3.3 IOCTL Sedtion

Table 27 provides the details on the [OCTLs available through the PassThruloctl function.
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Table 27 - IOCTL details

SBYTE_ARRAY
which contains
the poll
response
message

InputPtr OutputPtr
Value of loctlID Represents Represents Purpose
SET_POLL_RESPONSE | Points to NULL pointer | Defines poll response

message.

BEC

OME_MASTER

Poll ID:
0 - don’t wait for

nollmessaage
Ll J

NULL pointer

Waits for valid poll message
and upon receipt transmits

noll resnonse messaae if
L L J

or
Non-zero - wait
for poll ID value

POLL_ID does not equal
zero. If Poll ID is zere,'po
response messagde is ser

immediately (nO wait).

— —

11.3.3.1

Details of the SE
to define the poll

message, but this

SET_POLL_RESPONSE

T|POLL_RESPONSE are shown in Table 28. The loctlID paraméter of SET_POLL_RESPONSE is used

repponse message. Typically, the poll response message is a “Risable Normal Commupications” (Mode 8)

vill be set by the application.

Table 28 - SET_POLL_RESPONSE details

Parameter Description
ChannellD Channel ID assigned by DLL during PassThruConnect.
loctllD Is setto SET POLL_RESPONSE
InputPtr Points to unsigned char PollIResponseMsg[100]
OutputPtr NULL pointer

See Table 29 for

atypical 4-byte poll response message example:

Table 29 - Poll response message

Byte Value Description
1 F4 Message ID (MIB)
2 56 Message length (not including message ID OR CHECKSUM) + 0X55
3 08 ALDL Mode ID
4 CS CHECKSUM

The poll respons

e messade shall be sent by the interface upon the receipt of a tester poll message. T
tester poll messaggsbased on length. The 4-byte type includes a device ID while the 3-byte type doe

here are two types of
:;T not. The two types

are described are described in Tables 30 and 31.

Table 30 - Typical 3-byte type poll message

Byte

Value

Description

FO Message ID (MIB)

55 Message length (not including message ID or CHECKSUM) + 0X55

WIN|[—

CSs

CHECKSUM
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Table 31 - Typical 4-byte type poll message

Byte Value Description
1 FO Message ID (MIB)
2 56 Message length (not including message ID or CHECKSUM) + 0X55
3 F4 Device ID
4 CSs CHECKSUM

11.3.3.2 BECOME_MASTER

The

loctllD value of BECOME_MASTER will

transmit the Poll Response Message as

identified in the

SET_POLL_RESPONSE function depending upon which of the two modes it is functioning under. The two functional modes

are:

1. Polling mode,

transmission is
2. Non-polling mg

Specifying a Poll_Il
non-zero puts BEC

If in polling mode,
parameter value sp
will respond by tran
return to the caller
the BECOME_MAS

See Table 32 for B

When a poll messa

where the poll response message begins within 1.42 ms after receipt of a valid po
in 1.42 ms). Refer to SAE J2740 for more details.

de, where the poll response message is sent out immediately.

D parameter value of zero puts BECOME_MASTER into non-polling’mode, while a P
OME_MASTER into polling mode.

BECOME_MASTER will scan incoming messages for/one with a Message ID e
ecified in the BECOME_MASTER command. Upon receipt of a valid poll message, B
smitting the poll response message, or, if no poll message is received within 2 secon
with an ERR_FAILED error. In the event that the poll response message was succe
TER function will return STATUS_NOERROR,

FCOME_MASTER detail.

ge is received, it may be either a 4-byte type (containing device ID) or a 3-byte type

Table 32- BECOME_MASTER detail

| message (start of

oll_ID parameter of

Hual to the Poll_ID
ECOME_MASTER
ds, the function will
ssfully transmitted,

(no device ID).

Parameter Description
ChannellD Channel ID assigned by DLL during PASSTHRUCONNECT
loctliD Is set to BECOME_MASTER
InputPtr Points to Unsigned char Poll_ID (Value to be compared to Poll Message MIB
OutputPtr NULL painter

Figure 5 defines th
logic will be includg
and driver.

b generalized process flow of obtaining bus mastership and is included for informatiq
d in the\reprogramming application and does not need to be incorporated into an §

n only. Most of this
AE J2534-2 device
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There are three scenarios that occur on GM UART
communications link.
1. There is no Bus master to send a poll message to
the tester. In this case the tester may begin
communications without receiving a poll message.

2. The bus master sends a 3 byte poll message to

tester OXFO 0x55 CS (CS is the two's comp check

sum of all bytes proceeding the check sum). The
tester responds to this message with OxFO 0x55 CS.

3. The bus master sends a 4 byte poll message to
tester OxFO 0x56 ID CS (ID is the bus masters
message ID). The tester responds to this message
with OxID 0x56 0x08 CS.

M UART Sta
Communications
Logic

Check for bus
masters poll
message to tester.

Poll message

Yes

) 4
bytes ?

No

.

Retrgnsmit the
receivgd message

Begin
communications
with tarpet module.

V

hen

communications,
with

received ?

Insert byte 3 from
received message

oll n% :
length = 4 Yes— into byte 1 of

Mode 8 message
and send it to the
bus master.

Begin
communications
with target module.

vv‘ en
communications
with target are
complete, insert
byte 3 form poll
message into byte
1 of mode 0 and
send mode O to
the bus master.

e
starting to logk
for a poll

Begin
communicatiohs
with target module.

A

When
communicatiohs
with target are
complete, nothjng
needs to be dope.

mode
mode 0 to the bus
master

Figure 5 - Process flow for obtaining bus mastership

Done
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11.4 Message Str

11.4.1 Elements

ucture

The ProtocollD field of the pass-thru message structure shall always contain the ProtocollD that was passed into
PassThruConnect function. All other ProtocollDs will result in ERR_MSG_PROTOCOL_ID.

11.4.2 Message Data Formats

One additional protocol has been added and is defined in Table 33.

Table 33 - Allowed message sizes per protocol

Min Max Min | Max
Protocol ID Tx Tx Rx Rx Notes
GM_[UART_PS or 3 170 3 170 | 3 header bytes contaiping
GM_JART_CHx destination ID, source JD and

contain 0 data bytes.

length. Length wilhbe the actual
length plus 0x55/Messages ca

=)

11.5 DLL Installat
Upon device install
In the case of devi
runtime support wh

The registry entries
defined in Section !

11.6 Discovery SU

The device shall rg
defined in Section

12. UART ECHO B
12.1 Scope of the
This section details

section details only
changed from SAE

on and Registration
btion, a key will be set in the appropriate registry folderdoyndicate the support for the

en an error is returned from a PassThruConnect().

P5.

pport

P5.
YTE PROTOCOL

UART Echo Byte Protocol Optional Feature

J2534+

12.2 Pass-Thru S

stem Requirements

ces which contain dynamic hardware architecture, an application will be able to de

are retained for support of legacy applications. New applications shall use the did

port support for the GM UART.protocol and associated parameters through the dis

the extensions'to an SAE J2534-1 interface that will allow support of the UART Echg
the changes from SAE J2534-1. Items not specifically detailed in this section are as

5M UART protocol.
termine the lack of

covery mechanism

covery mechanism

Byte protocol. This
ssumed not to have

12.2.1 Simultaneous Communication on Multiple Protocols

Support for simultaneous communication of UART Echo Byte protocol with other protocols shall be equivalent to the

definition for ISO91

12.2.2 Pin Usage

41 in SAE J2534-1.

VW and Audi use of UART Echo Byte is connected to pin 7 of the SAE J1962 connector.

As with all SAE J2534-2 optional protocols, no default pin is identified. Therefore, the application developer will be required

to set the pin to be

See Section 6 for d

used.

etails of the method used to switch SAE J1962 pins.
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12.3 Win32 Application Programming Interface

12.3.1 APl Functions - Overview

Feature Implementation Summary:

This feature supports a UART based protocol that uses an 1ISO9141 K line physical layer interface.

Refer to SAE J2809 Honda ABS/VSA or SAE J2818 KWP 1281 for the detailed protocol information.

ECU wakeup is done by a variation of the ISO9141-2 5 baud wakeup sequence, where the transmission of the inverse of
the wakeup address by the ECU is replaced by the transmission of an ECU ID message.

A key feature of th
transmission of ea
byte. This interleav

The guidelines to in
e The interface s
Echoed bytes 1
Echo bytes ger
Communicatio
subsequent ret
of a blocking v
accounts for th
The interface s
For response N
for two times U
two times the v|

application will

For a message
discarded.

The message ¢

When any errx

e protocol is the byte echo scheme employed for every tester and ECU transmis|
ch byte from the source device, the destination device responds with the complem
bd sequence continues until the complete message has been transmitted by.the sou

nplement this communication capability to SAE J2534-2 API are shown,below:

hall receive and check the echo bytes returned from ECU during/ransmitting reques
eceived from the ECU during a transmission by the interfaceshall not be returned tq
erated by the interface when receiving a message from the ECU shall not be returne
r is detected in transmitting a request message-as defined in the “Error Hand
” sections of SAE J2809 or SAE J2818, the interface shall retransmit the faile
Fansmissions fail, the error shall be indicated to’the application (i.e., ERR_TIMEOUT|
rite). To account for this, the application, should set the PassThruWriteMsgs time
e possibility of the three transmission -attempts by the interface.

hall automatically transmit the echo-bytes when receiving a response message.
nessages, if the interface detects ETX (the last byte) in response message lost, the
FB T7_MAX to receive possible repeat transmission of the response message from

blue of UEB_T7_MAX expiry, the response message with absent ETX shall be queu
detect loss of ETX @nd request the interface to transmit a No Acknowledge messag

ounter (the second byte of messages) shall be generated and controlled by the app

sion. Following the
ent of the received
rce device.

t message.
the application.
d to the application.

ing During Normal
d message. If two
is returned in case
out to a value that

interface shall wait
the ECU. Following
ed (in this case, the

)-

D
O

to be valid, bytes at least up to ETX (excluding ETX) must be received. Otherwise, the message will be

ication.

The applicatio

N is responsible for handling received No Acknowledge messages from the

CU and repeating

transmission of the requested message.

The interface shall discard any bytes received unexpectedly, i.e., outside the bounds of an in-progress receive message.

The interface is not required to transmit Acknowledge messages to the ECU, except in the case of the ECU ID receive
mechanism described in 12.3.3.2.

Messages passed to PassThruWriteMsgs by the application will include all message data bytes, including ETX. All received
message bytes including ETX shall be queued by the interface for retrieval by calls to PassThruReadMsgs.

Support for the UART Echo Byte protocol is achieved by the addition of a new ProtocollD, modified behavior of
FIVE_BAUD_INIT and a new low-level implementation for transmission and reception of messages. This protocol identified
as UART_ECHO_BYTE_PS or UART_ECHO_BYTE_CHx requires additional APl and device software support, but no
additional hardware compared with a standard SAE J2534-1 device.
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If UART Echo Byte protocol feature is not supported, ERR_NOT_SUPPORTED will be returned by the call
PassThruConnect. The calling application will be required to notify the user that this optional feature may not be supported

by the interface.

The SAE J2534-2 Repeat Messaging feature shall not be supported on this protocol as it is not feasible for the interface to
correctly maintain MessageCounter values.

12.3.2 API Change List

Table 35 summarizes the changes to the SAE J2534-1 API functions.

Table 34 - SAE J2534 API functions

Function Description of Change
PassThruConnect Added new ProtocollD values.
PassThruWriteMsgs This function only accepts one message at a'time| i.e.,
pNumMsgs must always be 1.
PassThruStartPeriodicMsg This function is not supported.
PassThruloctl FIVE_BAUD_INIT is enhanced.
New configuration parameterscare added.

NOTE: There is nd
receive pro

change to PassThruStartMsgFilter function. However, the interface shall participatg
cess for all received messages, regardless of any filter sgttings. Standard SAE J253

applied to @ll completed messages received by the interface.

12.3.3 API Functipns - Detailed Information

12.3.3.1 PassThr

When PassThruCo
until a call to PassT

12.3.3.1.1 C/C++
There are no chang
12.3.3.1.2 Param
There are no chang
12.3.3.1.3 Conne

There are no chang

IConnect

nnect is called with the UART_ECHO_BYTE_PS Protocol ID, the physical layer rer
hruloctl, SET_CONFIG is made to select the desired cable and pins.

Prototype

es defined for the function-prototype.
eters

es to the parameters.

ct Flag Values

es to-the connect flags.

in the echoed byte
i-1 filtering shall be

nains disconnected

12.3.3.1.4 ProtocollD Values

Only the definition and description of the ProtocollD value is defined in Table 35. The actual value is defined in Section 24.

Table 35 - Protocol ID values

Definition Description

UART_ECHO_BYTE_PS | Honda ABS/VSA described in SAE J2809, or KWP1281 described i

with pin selection

n SAE J2818,

UART_ECHO_BYTE_CHx | Additional channels of Honda ABS/VSA described in SAE J2809 or

described in SAE J2818

KWP1281
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12.3.3.2 PassThruWriteMsgs

12.3.3.2.1 C/C++ Prototype

There are no changes defined for the function prototype.
12.3.3.2.2 Parameters

Due to the MessageCounter being incremented alternately by tester and ECU, multiple messages cannot be transmitted by
a single call to PassThruWriteMsgs. Therefore, the only acceptable value for *pNumMsgs is one.

If value pointed to by pNumMSsgs is greater than one, ERR_EXCEEDED_LIMIT shall be returned.

12.3.3.3 PassThryStartPeriodicMsg

This function is nof supported on this protocol as it is not feasible for the interface to correctly.maintain MessageCounter
values. If this function is called, ERR_NOT_SUPPORTED shall be returned.

12.3.4 IOCTL Sedtion
12.3.4.1 SET_CONFIG and GET_CONFIG Additional Parameters
Ten new configurafion parameters will be added to support UART Echo Byte, protocol.

Table 36 - SET_CONFIG and GET_CONFIGadditional parameters

SAE J2534-2 Default
Plarameter Valid Values Values Description
UBB_TO_MIN | OXO - OXFFFF 10 Minimum idle time before the start of
(1 ms per bit) transmission of the address byte.
UEB T1_MAX | 0XO0 - OXFFFF 400 Maximum time between correct
(1 ms per bit) stimulation and start of the
synchronization byte.
UEB T2 MAX | 0XO0 - OXFFEE 200 Maximum time between synchronization
(1 ms per bit) byte and key-byte 1.
UEB_T3_MAX | 0XO0 - OXEFFF 200 Maximum time between key-byte 1 and
(1 ms per bit) key-byte 2.
UHB_T4 _MIN | 0XO y OXFFFF 1 Minimum time between key-byte 2 ard
(1ms per bit) complement key-byte 2.
UEB T5 MAX{|-0XO0 - OXFFFF 1000 Maximum time between key-byte 2 ahd
(1 ms per bit) the renewed output of the
synchronization byte.
(If complement key-byte 2 incorrectly]
received by control unit.)
UEB_T6_MAX | 0XO0 - OXFFFF 200 Maximum fime between key-byte Z and
(1 ms per bit) start of ECU identification.
UEB_T7_MIN | OXO - OXFFFF 1 Minimum time between bytes within a
(1 ms per bit) message (i.e., between a byte from the
ECU and its complement from the
interface).
UEB_T7_MAX | 0X0 - OXFFFF 40 Maximum time between bytes within a
(1 ms per bit) message (i.e., between a byte from the
interface and its complement from the
ECU).
UEB_T9 MIN | 0XO - OXFFFF 1 Minimum time between end of a
(1 ms per bit) message and start of the next message

The DATA_RATE parameter shall also be supported, and the default value shall be 9600 bps.
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No other SAE J2534-1 defined configuration parameters are supported with the exception of SAE J1962_PINS.

Table 37 translates the UART Echo Byte protocol configuration parameters to the SAE J2809 and SAE J2818 parameters.

Table 37 - Parameter translation table

SAE J2534-2 SAE J2809 SAE J2818
Parameter Parameter Parameter Description

UEB_TO_ MIN to T RO Minimum idle time before the start of
transmission of the address byte.

UEB_T1_MAX t1 tr Maximum time between correct
stimulation and start of the
synRchronization-byte-

UEB T2 MAX t2 tr2 Maximum time between synchronizgtion
byte and key-byte 1.

UEB T3 _MAX ts tr3 Maximum time between key-byte 1 and
key-byte 2.

UEB_ T4 MIN ta trd Minimum time between)key-byte 2 and
complement key-byte 2.

UEB_T5 _MAX ts t_rkmax Maximum time between key-byte 2 and
the renewed output of the
synchronizationbyte.

(If complement key-byte 2 incorrectl
received)by control unit.)

UEB_T6_MAX te trd5 Maximum time between key-byte 2 and
start of ECU identification.

UEB_T7_MIN tz minimum t r6 Mihimum time between bytes within|a
message (i.e., between a byte from the
ECU and its complement from the
interface).

UEB T7_MAX tz maximum t r8\max Maximum time between bytes within a
message (i.e., between a byte from the
interface and its complement from the
ECU).

UEB_T9 MIN to trb Minimum time between end of a
message and start of the next messgage.

12.3.4.2 FIVE_BAUD_INIT

The interface to

of the key-byte 2 ig followed*by the transmission of a two-part ECU ID message. The ECU ID messa
received and checked for correct timing by the interface, before indicating succes
process. Then the ECUY'ID message shall be discarded by the interface.

initialization shall b

e IOCTL 4unction is identical to the definition in SAE J2534-1. However, as
Telegram-Specific Pverview(section of SAE J2809, or Stimulation and Initialization section of SAE J281

described in the
8, the transmission

of the initialization

¥e following 5-baud

Note that that interface shall not use the synchronization byte to set the baud rate. The baud rate shall be as specified by
the DATA_RATE parameter. The interface shall not support the initialization retry strategy initiated by the control unit’s
retransmission of the synchronization byte, described in the Communication Set-Up section of SAE J2809 or SAE J2818.
The sequence of the ECU ID message output is shown below. Note that the echoed complement bytes are omitted in the
example data streams below:

o First part of the identification message is transmitted by the ECU.

Example: 0xOF 0x01 OxF6 0x30 0x32 0x36 0x35 0x39 0x35 0x30 0x30 0x31 0x34 0x20 0x20 0x03

e The interface sends an Acknowledge message.

Example: 0x03 0x02 0x09 0x03
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Example: 0xOB

Example: 0x03

Example: 0x03

The interface is on
situations, the app|
Counter field in bot
12.4 Message Str
12.4.1 C/C++ Defi
There is no changs
12.4.2 Message [
When using UART

All received messa

UART Echo Byte P

The ECU sends the second part of the identification message.

0x03 0xF6 0x42 0x42 0x20 0x32 0x39 0x30 0x36 0x30 0x03

The interface sends a second Acknowledge message.

0x04 0x09 0x03

The ECU then sends an Acknowledge message in response.

0x05 0x09 0x03

This signals thg-end-ofthe-seqtence:

ly required to generate Acknowledge messages in the specific situation des¢ribed
ication generates the Acknowledge messages. Note that the interface must gen
h Acknowledge messages described above, and the values shall be 2 and|4:

icture

nition

to the C/C++ definition.

ata Formats

Echo Byte protocol, all message bytes including*ETX are defined by the application
pes that comply with the timing and message structure requirements shall be queue

rotocol IDs and message limitations -aré defined in Table 38.

Table 38 - Allowed message sizes per protocol

above. In all other
erate the Message

1 to the application.

Min | Max | Min | Max
Protocol ID TX Tx Rx Rx Notes
UART_ECHO BYTE PSor | 4 256 |3 256 | Data[0] = byte message length
UART_ECHO_BYTE_CHx Data[1] = message counter

Data[2] = message title
Data[3 - (n-1)] = optional message-s

Data[n] = ETX all application defined

becific data

The ProtocollD fig

Id_&f~the pass-thru message structure shall always contain the ProtocollD tha

PassThruConnect

unction. All other ProtocollDs will result in ERR_MSG_PROTOCOL_ID.

r was passed into

12.4.3 Format Checks for Messages Passed to the API

The vendor DLL shall validate all PASSTHRU_MSG structures, and return an error, ERR_INVALID_MSG if DataSize
violates Min Tx or Max Tx columns in Table 38.

12.4.4 Message Flag and Status Definitions

No TxFlags, RxStatus, or Indications are supported for this protocol. These flags are undefined for this protocol.

12.5 Return Value Error Codes

ERR_EXCEEDED_

LIMIT will be returned when more than one message is written at a time.
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12.6 Discovery Support

The device shall report support for UART Echo Byte protocol and associated parameters through the discovery mechanism
defined in Section 25.

13. HONDA DIAG-H PROTOCOL
13.1 Scope of the Honda DIAG-H Optional Feature
This section details the extensions to SAE J2534-1 that will allow support of the Honda 92 Hm/2 protocol and DIAG-H

protocol interface. DIAG-H is a bi-directional serial communication line that provides diagnostic communication capability
using the “92 Hm/2” communication protocol which is Honda proprietary. DIAG-H line is a single wire communication bus

based on a UART i

terface

13.2 Pass-Thru S
13.2.1 Simultaned

The interface shall
from DATA LINK S

An attempt to ope
PassThruConnect.

13.2.2 Programmable Power Supply

There are no chang
13.2.3 Pin Usage

When the vehicle i
pin 14 or pin 1. On
the CAN bus may
disconnected (500

As with all SAE J25
to set the pin to be

stem Requirements

us Communication on Multiple Protocols

ET 2 and one of the protocols from DATA LINK SET 3.

n an unsupported protocol channel shall result in the ERRYNOT SUPPORTED

Table 39 - Simultaneous communication options

Data Link Set 3
CAN
ISO15765

Data Link Set 1
HONDA DIAGH_PS or
HONDA DIAGH CHx

Data Link Set2
1ISO91+41
1ISO14230

es to this section.

5 equipped with anrSAE J1962 connector, DIAG-H may be absent, or may be pres
vehicles that have the CAN_L line present on pin 14, normal mode communication
be corrupted by.connection to a tester DIAG-H circuit. Therefore, the tester’'s DIA

34-2 eptional protocols, no default pin is identified. Therefore, the application develd
used, Refer to SAE J1962 or SAE J2534-2 for details of the method used to switch

kQ minimumimpedance) from pin 14 until commanded by the diagnostic application.

be capable of supporting one of the protocols from data link set DATALINK SET 1, ¢ne of the protocols

return code from

ent on SAE J1962
between ECUs on
5-H circuit shall be

per will be required
SAE J1962 pins.

13.2.4 Honda Diagnostic Tonnectors

Figures below show the diagnostic communication line configuration of OBD regulation compliant and non-OBD regulation
compliant Honda vehicles.

The DIAG-H protocol shall be supported on SAE J1962 pin 1 and on SAE J1962 pin 14.

Most Honda non-OBD (1992 to 2000 model year) vehicles are equipped with 3 pin or 5 pin DLC. The “DIAG-H” bi-directional
serial communication line is connected to the DLC and provides serial data stream to the tester in 92 Hm/2 protocol.

The 3-pin and 5-pin DLC vehicles are supported by existing SAE J1962 adaptor cables that route SAE J1962 pin 14 to pin 1
of the 3-pin or 5-pin DLC. (The Honda diagnostic application always assigns DIAG-H to SAE J1962 pin 14 when
communicating with these vehicles.)
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On the other hand, Honda OBD compliant vehicles are equipped with 16-pin DLC conformed to SAE J1962/ISO15031-3 for
the off-board diagnostic communication. Mainly, 92 Hm/2 protocol is used for the Chassis/Body System ECUs.

Note that N.C. in Figure 6 indicates that some 3-pin DLC vehicles do not include battery positive supply on the DLC. In this
case, the SAE J2534 interface device must be powered by a separate cable, from the cigar lighter, for example.

—_—
! 3P DLC (Honda specified)
1
[1 L] LR o| Battery Positive/N.C.
1| DIAG-H
3| GND
o Sumitomo 3 way HD090 Male
Connector. P/N 6098-0242
1
I: DIAG-H Bus
1
E Testern Connector

Figure 6 - Diagnostic communication line eonfiguration (3-pin DLC model)

|
O —— .
! 5P DLC (Honda specified)
: —
I_I L--14 Battery Positive
Sumitomo 5 way HD090 Male
3" 1509141 L-LINE Connector, P/N 6098-0343
I_I 2| 1S09141 K-LINE
H[}H 1| DIAG-H
5| GND
Ll ||
I 7
E Tester Connector
I| I DtAG-HBus

Figure 7 - Diagnostic communication line configuration (5-pin DLC model)

The maximum current on a ground pin of Honda 3-pin and 5-pin DLC is 1.5 A. It is equivalent to the specification for signal
ground (pin 5) defined in SAE J1962.
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SAE J1962 16P DLC

1 n .
Powertrain ECU(S) 1ISO9141 K-Line Bus .
& Term!nal 7
Other System ECUs O Terminal 14
O
1 DIAG-H Bus
O
u Chassis/Body System ECUs
C

Figune 8 - Diagnostic communication line configuration (16-pin DLC modelwithoutCAN)

High-speed CAN

O
*—N—-o/ j
SAE J1962 16P DLC ]
DOC-H L
6
14 ¢ Powertrain ECUs &
DOC-L Other System ECUs
7 K-LINE
1 DIAG-H Chassis / Body
System ECUs
1 ——] j
*— j u
u .
> j o
O
u L]
- H|
.
Ll
. .

Figure-9 - Diagnostic communication line configuration {16-pin DI C model with CAN)

13.2.5 Serial Communication Interface/Protocol

Table 40 describes the serial interface of Honda DIAG-H communication.
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Table 40 - Serial interface parameters

ter to communicate

Signal Line “DIAG-H”; Bidirectional, Half-Duplex,
Voltage Drive (0 to 5 V)
Communication Speed | 9600 bps
Bit Encoding NRZ
Asynchronous
Byte Frame Format 1 start bit, 8 data bits, 1 stop bit
No parity bit
Network Access Master/slave
Single request/single response
(Any initialization process such as 1ISO9141/-2 is NOT requirgd)
Mesgsage Format Honda 92 message format; defined by HONDA
13.2.6 Electrical Gharacteristics of Interface
This section states the requirements of the serial communication interface of the off-board diagnostic tes
with the ECU on thge Honda vehicles through DIAG-H bus line.
Electrica| Characteristics
Table 41 - Electrical characteristics
Item Requirements Description
Power Supply 50V +5% Voltage of power supply to DIAG-H line
Voltage (Vcc)
Capacitance Less than 2000 pF.Total capacitance of tester and all its
(C1) cabling (see Figure 10)
Pull-Up 4.7 kQ £ 5% Resistance pull-up to Vcc
Resistance
Vce
DIAG-H Line
Receiver g4.7kQ /
AT
~N «—— DLC
UART Is (Data Link Connector
ll>, | —
’\W Cr

Communication Interface on Tester

Signal Ground

Figure 10 - Recommended interface circuit on tester
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13.2.6.2 Requirements of Transmitter

Table 42 - Transmitter electrical requirements

Item Requirements Description
Logic 0 Voltage Less than 0.5V Output voltage at logic 0
Sink Current (IS) More than 50 mA | Sink Current at logic 0 (Figure 10)

Logic 1 Voltage

More than 4.5V

Figure 11

Output voltage at logic 1 with the load shown in

Table 43 - Transmitter timing requirements

1
LA LA

D : 4
“Ub‘ullt}lllellls

o Jodr
WOUTIUIUoTn

Transmission Speed

9600 bps £ 0. 2%

At DLC terminal

togr (Figure 12)

5.0 seconds

Disconnected from vehicle

Diag-H Line

/

Rrin i 1

FDLC

[

Veex 0.5

A

R : 14

Siggar Ground Load Circuit

Figure 11 - Load circuit

T0

T1

KQ
kQ

tbsT =70 -T1

“tost” is defined as time difference between duration of logic 0 and 1, when 0 and
1 bits are transmitted alternately.

Figure 12 - Definition of tost
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13.2.6.3 Requirements of Receiver

Table 44 - Receiver electrical requirements

Item Requirements Description
Logic 0 Threshold | More than 1.9V Threshold voltage to determine logic 0
Logic 1 Threshold | Less than 3.1V Threshold voltage to determine logic 1
Internal More than 100 k + (to Signal | Internal resistance in receiving state
Resistance Ground)
More than 4.4 kQ (to Vcc)
Hysteresis More than 0.4 V Difference of threshold voltage between 0 and 1

Fabled5—Receivertimi . !

Item

Requirements

Condition

Acceptable Communication Speed

9600 bps + 1.5%

With wiring and ECUs *1

bpst (See Figure 12)

+17.0 seconds

*1 - - - - Total Capgacitance of Vehicle: Less than 2700 pF.
ECU pulled-up resistor to Vcc: 4.7 k £ 5% (maximum 7 units).
Logic Level II-Iysteresils
>

1 1 1

ov / DIAG-H Line Voltage

Logic “0” Threshold

\ Vce

Logic “1” Threshold

Figure 13 - Threshold voltage
13.3 Win32 Applidation Programming, Interface

13.3.1 API Functipns - Overview

Feature Implementgation Summary:

The DIAG-H physig¢al interface supports the 92 Hm/2 diagnostic communication protocol that is a UART-based protocol

operating at 9600 baud. The SAE J2534-2 support of this protocol is based on the existing SAE J2534-1 definitions for
1ISO9141. ISO9141 timing parameters are used. No support for 5 baud or fast initialization is required.

The interface is not required to perform any message transmission retries. Retries shall be handled by the application.

Support for the DIAG-H interface and 92 Hm/2 protocol is achieved by the addition of a new physical layer interface in the
interface hardware and a new ProtocolID.
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API Change List:
Table 46 summarizes the changes to the SAE J2534-1 API functions.

Table 46 - SAE J2534 API functions

Function Description of Change
PassThruConnect Added new ProtocollD values

13.3.2 API Functions - Detailed Information

13.3.2.1 PassThruConnect

When PassThruConnect is called with the HONDA_DIAGH_PS Protocol ID, the physical layer remaing disconnected until
a call to PassThrulpctl, SET_CONFIG is made to select the desired cable and pins.

13.3.2.1.1 C/C++|Prototype

There are no changes defined for the function prototype.
13.3.2.1.2 Paramgters

There are no changes to the parameters.

13.3.2.1.3 Conneft Flag Values

There are no changes to the connect flags.

13.3.2.1.4 ProtocolID Values

Only the definition and description of the ProtocollD value is defined in Table 47. The actual value is defined in Section 24.

Table-47 - Protocol ID values

Definition Description
HONDA DIAGH_PS Honda DIAG-H protocol with pin selection
HONDA DIAGH_CHx Additional channels of Honda DIAG-H protocol

13.3.2.1.5 Return|Values
There are no changes defined-for the Return Values.

13.3.3 IOCTL Sedtion

13.3.3.1 SET_CONFIG and GET_CONFIG Supported Parameters

The LOOPBACK, P1_MAX, P3_MIN, P4_MIN, J1962_PINS configuration parameters shall be supported for the protocol
HONDA DIAG-H protocol. Attempts to access any other parameters shall result in return of the
ERR_INVALID_IOCTL_PARAM_ID error code.

P1_MAX expiry shall be used to detect the end of an ECU response message.
The interface shall not check for P2_MAX violations. All received messages shall be queued to the application regardless

of the time since the end of the last transmission by the interface. Transmissions from the interface shall not be allowed
within P3_MIN since the end of a received message.
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13.4 Message Structure

13.4.1 C/C++ Defi

nition

There is no change to the C/C++ definition.

13.4.2 Elements

There is no change to any of the elements.

13.4.3 Message Data Formats

When using HOND

Honda DIAG-H Prd

tocol IDs and message limitations have been defined in Table 48.

Table 48 - Allowed message sizes per protocol

Min Max Min Max
Protfocol ID Tx Tx Rx Rx Notes
HONDA DIAGH PSor |3 255 1 255 Data[0~ n]'= Data bytes
HONDA_DIAGH_CHx

The ProtocollD fig
PassThruConnect

13.4.4 Format Ch

The vendor DLL s

violates Min Tx or Max Tx columns in “Message Data Formats” section.

13.4.5 Message R
Only the TX_MSG |
No TxFlags or Indid
13.5 Discovery Su

The device shall re
defined in Section

14. REPEAT MES

Id of the pass-thru message structure shall always contain the ProtocollD tha
unction. All other ProtocollDs will result in ERR_MSG_PROTOCOL_ID.

bcks for Messages Passed to the API

hall validate all PASSTHRU_MSG structures, and return an error, ERR_INVALIC

lag and Status Definitions
[ TYPE RxStatus bit shall be*used by this protocol.
ations are supported for this protocol. These flags are undefined for this protocol.

pport

port support.for HONDA DiagH Protocol and associated parameters through the dis
5.

BAGING

14.1 Scope of the

Repeat Messaging Protocol Optional Feature

[ was passed into

MSG if DataSize

covery mechanism

This section details the extensions to an SAE J2534-1 interface that will allow support of the Repeat Messaging feature.
This section details only the changes from SAE J2534-1. Items not specifically detailed in this section are assumed not to
have changed from SAE J2534-1.

14.2 Win32 Application Programming Interface

14.2.1 API Functions - Overview

Feature Implementation Summary:

Some operations on ECUs require a message to be transmitted repeatedly at a rapid and predictable rate until the operation
is completed. Completion of the operation is indicated by a change in a byte value in the response message to the repeated

request.
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This optional feature defines an extension to the API that allows the interface to perform autonomous transmissions based
on the content of messages received from a vehicle bus. The configuration of this behavior is performed by the application
using new IOCTLs. In this way, the feature provides a general purpose, protocol-independent method of achieving high
performance repeated transmissions while certain conditions persist on a vehicle.

Support of this feature is achieved by three additional PassThruloctl loctlID values. The first is used to set-up and start the
repeat transmission, the second is used to query the status of a transmission, and the third is used to stop the transmission
and release resources. The device shall support a minimum of ten repeat messages per channel. Additionally, this feature
shall be supported on all protocols unless explicitly excluded by the description of the protocol.

The operation of the feature is in three stages:

1. Specifying the message to transmit transmission rate and stop criteria via PassThruloctl START REPEAT MESSAGE.

2. Querying to seg if the transmission has been stopped automatically via PassThruloctl QUERY~ REPEAT MESSAGE.

3. Stopping an injprogress transmission and releasing resources via PassThruloctl STOP_REPEAT_MESSAGE.

the same DataSize
, if enabled on the
g mechanism used

not violate bus idle

In general, repeat messages are almost identical to periodic messages. Repeat messages shall have
and TxFlags limitajions as periodic messages. Repeat messages shall generate loopback messages
channel. Additionally, repeat messages shall have the same priority as periodic messages. The queueir]
by periodic messages shall be extended to include repeat messages. Finally, fepeat messages shall
timing parameters (like P3_MIN) or other protocol specific requirements.

Responses to the
treated in the same
the channel. Incom

epeat messages, including the response that causéd termination of the repeat tra
way as other received data and shall be queued:io.the application, subject to any f
ng messages will be evaluated against the repeatmask/pattern before being proces

nsmission, shall be
ilters configured on
5ed by the standard

Pass or Block filtering.
API Change List:
Table 49 summarizes the changes to the SAE J25341yAPI functions.

Table 49 - SAE J2534 API functions

Function
PassThruloctl

Description of Change
New IOCTL IDs are added:
START_REPEAT_MESSAGE
QUERY_REPEAT_MESSAGE
STOP_REPEAT_MESSAGE

14.2.2 10CTL Sedtion

Table 50 - IOCTL details

OutputPtr
Value of loctlID InputPtr Represents Represents Purpose
START_REPEAT_MESSAGE Pointer to Pointer to Sets up and starts a repeat

REPEAT_MSG_SETUP
Pointer to unsigned long

unsigned long message transmission.

Pointer to
unsigned long
NULL pointer

QUERY_REPEAT_MESSAGE Reports the status of a repeat
message transmission.
Terminates an existing repeat

message transmission.

STOP_REPEAT_MESSAGE Pointer to unsigned long
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14.2.2.1 START_REPEAT_MESSAGE
This function is used to specify and initiate a repeat message. The parameters are specified in Table 51.

Table 51 - START_REPEAT_MESSAGE details

Parameter Description

ChannellD Channel ID assigned by DLL during PassThruConnect.

loctlID Is set to the define START_REPEAT _MESSAGE.

InputPtr Is a pointer to the structure REPEAT_MSG_SETUP which is defined as
follows:
vnodaoef ottt
typedefstruct
{

unsigned long Timelnterval; /* Repeat transmission rate */
unsigned long Condition;

PASSTHRU_MSG RepeatMsgData[3];

} REPEAT_MSG_SETUP;

where:

Timelnterval is the time interval between the end.of\a message
transmission and the start of the next time this message is sent, in
milliseconds. The valid range is 5 to 65535 ms.

Condition specifies whether the repeat.transmission should:

0 = continue until a message is.received that matches the pattern
1 = continue while every received message matches the pattern

RepeatMsgData[0] Is a PASSTHRU_MSG structure that specifies the
message to be repeatedly transmitted. The Data, DataSize, and TxFlag
elements of the PASSTHRU_MSG structure shall be populated and
appropriate for thé_designated channel.

o

RepeatMsgData[1] is a PASSTHRU_MSG structure that specifies the
mask message that will be ANDed with each incoming message to mask
any unimportant bits. The Data, DataSize, and TxFlags elements of the
PASSTHRU_MSG structure shall be populated and appropriate for the
designated channel.

RepeatMsgData[2] is a PASSTHRU_MSG structure that specifies the
pattern message that will be compared to the incoming message after the
mask message has been applied. If the result matches this pattern
message the dpeignafpd action shall be taken The Data DataSize and
TxFlags elements of the PASSTHRU_MSG structure shall be populated
and appropriate for the designated channel. Additionally, the DataSize and
TxFlags elements shall match that of the mask message.

OutputPtr Is a pointer to an unsigned long, Msgld, the message ID that is assigned
by the DLL.

If this function call is successful, the return value shall be STATUS_NOERROR and the associated repeat message shall
have been created (even if it duplicates an existing repeat message) and one copy shall be placed in the repeat message
transmit queue.

If Condition = 0 (REPEAT_MESSAGE_UNTIL_MATCH), the repeat message transmissions shall continue until a message
is received that, after ANDing with the mask message, matches the pattern message exactly. Additionally, repeat message
transmissions shall continue if the Timelnterval expires without receiving any message.
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If Condition = 1 (REPEAT_MESSAGE_WHILE_MATCH), the repeat message transmissions shall continue while every
received message that, after ANDing with the mask message, matches the pattern message exactly. The repeat message
transmissions shall cease when a message is received that, after ANDing the with the mask message, doesn’t match the
pattern exactly. Additionally, repeat message transmissions shall terminate if the Timelnterval expires without receiving any
message.

ERR_EXCEEDED_LIMIT shall be returned if more than the maximum number of repeat messages supported by the
interface is requested. ERR_INVALID_MSG shall be returned if the data size of an individual message exceeds that defined
in SAE J2534-1 for periodic messages. ERR_INVALID_MSG shall also be returned if the TxFlags do not match those

specified in SAE J2534-1 for periodic messages.

If this IOCTL is not

supported by the interface an ERR_NOT_SUPPORTED shall be returned.

NOTE: Only the firkt RepeatMsgData[1].DataSize bytes of each incoming message shall be evaluated)(j
ge longer than DataSize shall be ignored and treated as “don’t care”). Inceming

in a mess

DataSize i

“don’t care
Examples:

Application sets up
0x64 0x28 OxF5 0x]

Normal ECU respo
0x74 OxF5 0x28 0x

The application req
0x74 OxF5 0x28 0x]

Example #1:

The filtering arrays
Condition

Mask

Pattern

This would require

If there were a seq
of the changing seq

Condition
Mask

less than that of the pattern message shall be considered not to match (even'if the m

).

a repeat message:
P2 0x02 0x00

hse is:
62 0x02 0x00 0x00

uires the transmission to terminate when the following is received:
52 0x02 0x00 0x01

could be set up as:

0 (REPEAT_MESSAGECUNTIL_MATCH)
OXFF OXFF OXFF OXFF OXFF OXFF OxFF
0x74 OXF5 0x28 Qx62 0x02 0x00 0x01

all bytes in the received message to match the pattern specified above for transmiss

Lience numberthat changed in the first byte every time, the following could be used
uence number byte:

O (REPEAT_MESSAGE_UNTIL_MATCH)
0x00 OxFF OxFF OxFF OxFF OxFF OxFF

.e., additional bytes
messages whose
ask bytes indicated

ion to stop.

to ignore the value

Pattern
Example #2:

If there are several

000 OES Qw28 OvB2 02 OO OO
TR IR O OXELO RO ORI UXRTT-UXTT

responses that are required to cause the transmission to terminate, for example:

0x74 0xF5 0x28 0x62 0x02 0x00 0x01

0x74 0xF5 0x28 0x62 0x02 0x00 0x52

0x74 0xF5 0x28 0x62 0x02 0x00 0x81
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Then the following setup could be used to continue transmission while the Normal ECU response alone continues to be
received:

Condition 1 (REPEAT_MESSAGE_WHILE_MATCH)
Mask OxFF OxFF 0xFF OxFF OxFF OxFF OxFF
Pattern 0x74 0OxF5 0x28 0x62 0x02 0x00 0x00

14.2.2.2 QUERY_REPEAT_MESSAGE
This function is used to check the status of the designated repeat message. The parameters are specified in Table 52.

Table 52 - QUERY_REPEAT_MESSAGE details

Pdrameter Description
ChannellD Channel ID assigned by DLL during PassThruConnect
locfliD Is set to the define QUERY_REPEAT MESSAGE
InputPtr Is a pointer to an unsigned long, Msgld, the message ID of the repeat
message transmission to be queried
OujputPtr Is a pointer to an unsigned long status, the current status.of the specified
repeat message transmission

If this function call i successful, the return value shall be STATUS NOERROR:and the value of the status parameter shall
be set as shown in|Table 53.

Table 53 - Status parametervalues

Condition Status Value
REepeat message transmission in progress, filtér criteria not yet met | TRUE (1)
Filter criteria met and repeat transmission ceased FALSE (0)

If this function is cqlled with an invalid MsgID, ERR_INVALID MSG_ID shall be returned.
14.2.2.3 STOP_REPEAT_MESSAGE

This function is used to terminate a defined repeat transmission and release the specified MsgID. The parameters are
specified in Table 4.

Table 54 - STOP_REPEAT_MESSAGE details

Pgrameter Description

ChannellD\++Channel ID assigned by DLL during PassThruConnect

logtlID Is set to the define STOP_REPEAT_MESSAGE

IngutPtr Is a pointer to an unsigned long, Msgld, the message ID of the repeat
message transmission to be stopped

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

If this function call is successful the return value shall be STATUS_NOERROR, the MsgID shall be invalid, the interval
timers shall be stopped, and the associated repeat message shall be removed from the transmit queue (if one is present).
This function will not terminate the associated repeat message if it is currently being sent.

It should be noted that the MsgID shall not be released automatically on termination of the repeat transmission due to receipt
of a message matching the filter conditions. Therefore, a call to STOP_REPEAT_MESSAGE shall always be required.

If this function is called with an invalid MsgID, ERR_INVALID_MSG_ID shall be returned.
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14.3 Discovery Support

The device shall report support for Repeat Messaging and associated parameters through the discovery mechanism defined

in Section 25.

15. EXTENDED PROGRAMMING VOLTAGE SUPPORT

15.1 Scope of the Extended Programming Voltage Feature

This section details the additional programming voltage features supported by SAE J2534-2.

15.2 Pass-Thru System Requirements

15.3 Win32 Applic

15.3.1 API Functipns - Overview

Table 55 summariz

ation Programming Interface

es the changes to the SAE J2534-1 API function.

Table 55 - SAE J2534 API functions

Function

Description

Pass

ThruSetProgrammingVoltage

Support Short-to-Ground feature on pin 9

15.3.2 API Functipns - Detailed Information

15.3.2.1 PassThr

In addition to pin 15
is not mutually exc
other supported pir]
Short-to-Ground fe

ERR_PIN_IN_USH

S.

shall be returned if:

ISetProgrammingVoltage

bture shall be supported on only-ene pin at a time.

e An attempt is made to set a programming voltage on pin 9 while it is at ground.

e An attempt is npade to ground.pin 9 while it has a programming voltage applied.

ERR_VOLTAGE_|

N_USE shall be returned if:

e Anattemptis nrade to'ground pin 9 while pin 15 is grounded.

e An attempt is made to ground pin 15 while pin 9 is grounded.

ERR_NOT_SUPPORTED shall be returned if:

e The device does not support pin 9 Short-to-Ground feature.

15.4 Discovery Support

supported in SAE J2534-1, Short-to-Ground will also be allowed on pin 9. Pin 9 Short-to-Ground feature
usive with the other programming pinscand can be used while supplying programm

ng voltage through

The device shall report Extended Programming Voltage Support and associated parameters through the discovery
mechanism defined in Section 25.
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16. SAE J1939 PROTOCOL
16.1 Scope of the SAE J1939 Protocol Optional Feature

This section details the extensions to SAE J2534-1 that will allow support of the SAE J1939 protocol. This section details
only the changes from SAE J2534-1. Items not specifically detailed in this section are assumed not to have changed.

This section specifically defines the common method of supporting the SAE J1939 heavy-duty vehicle protocol as defined
in SAE J1939.

The SAE J2534-2 implementation will implement single frame messages and multiple frame messages using both the
SAE J1939 BAM process and the Connection Management message process. Refer to SAE J1939-21 for details on
multi-frame messages.ln-additionthe SAE J2534-2 device will support the Claim SAE J1939 Address Process outlined in

SAE J1939-81.

The BAM message¢ process will be used when the SAE J2534-2 device has a claimed address and a message to be

transmitted or rece)
send a message us

The Connection M
message with mor
vehicle to the SAE
in the Destination A

16.2 Pass-Thru S
16.2.1 Connectior
Vendors will have t

NOTE: Some vehi

not specify|
insure no d
16.2.2 Communic
The following featu
a. 250 kbps
b. 29-bit identifier

c. BAM and Conn

ved has more than 8-data bytes and is being sent to or received from the Global
ing the BAM process, fill in the Destination Address field with the Global Address.

nagement message process will be used when the SAE J2534-2 device has a clai
than 8-data bytes is being sent to a specific destination addréss’or a message is
J2534-2 device’s claimed address. To send a message using the Connection Mana
ddress field with a specific address.

stem Requirements

to Vehicle
b provide a custom cable to connect to an, SAE J1939 vehicle.
Cles that use SAE J1939 operate with\24-V electrical systems. This SAE J2534-2 oy
changes to the SAE J2534-1 device, thus it is up to the customer and SAE J2534-
amage is done to the SAE J2534-2 device when used with 24-V systems.

ation Protocol

res of SAE J1939 mustbe supported by the PassThru device:

1'24

ection\Management message transfers

Address (OxFF). To

med address and a
being sent from the
hement process, fill

tional feature does
P device supplier to

d. Protection of t

T SOUTrce addresses and-the mame associated withreachrsource adaress

16.2.3 Simultaneous Communication on Multiple Protocols

The SAE J1939 implementation will have the same simultaneous communication on multiple protocol requirements as the
CAN protocol (SAE J1850 and ISO9141 must be able to run simultaneously).

16.3 Win32 Application Programming Interface

16.3.1 API Functions - Overview

Feature Implementation Summary:


https://saenorm.com/api/?name=994fd4c9bd474c9d27e8ac5256aea9d2

SAE INTERNATIONAL

J2534™-2 DEC2020 Page 63 of 146

At a high level, a new ProtocollD has been defined to indicate the use of the SAE J1939 physical layer. The protocol defines
a communication link between the tester and the electronic control unit (ECU). If the feature is not supported, an error code,
ERR_NOT_SUPPORTED, will be returned by the call to PassThruConnect. The calling application will be required to notify
the user that this optional feature may not be supported by interface.

When the SAE J1939 protocol is opened, the application must use the CAN_29BIT_ID connect flag and set the baud rate

to 250K.

API Change List:

Table 56 summarizes the changes to the SAE J2534-1 API functions.

Table 56 - SAE J2534 APLF .

Function

Description of Change

PassThruConnect

Added new ProtocollD values.

PassThruWriteMsgs

Added a new return value.

PassThruloctl

New IO control sub-function and 5 configuration
parameters.

16.3.2 API Functipns - Detailed Information

16.3.2.1 PassThrliConnect

When PassThruCagnnect is called with the J1939 PS Protocol ID, the “physical layer remains disconnected until a call to

PassThruloctl, SET_CONFIG is made to select the desired cable andpins.

16.3.2.1.1 Conneft Flag Values

There are no changes to the connect flag values.

Only CAN_29BIT_ID shall be supported.

16.3.2.1.2 ProtocplID Values

Only the definition and description of the RrotocollD value is defined Table 57. The actual value is defined in Section 24.

Table 57 - Protocol ID values

Definition

Description

J1939)PS

SAE J1939 protocol with pin selection

41939_CHx

Additional channels of SAE J1939 protocol

16.3.2.2 PassThriWriteMsgs

Added a new return value.

16.3.2.2.1 Return Values

Table 58 shows the new return value for PassThruWriteMsgs.

Table 58 - Return values

Definition

Description

ERR_ADDRESS_NOT_CLAIMED

Returned when a write message has a data
payload larger than 8-data bytes and the source
address in the message does not match a current
claimed address
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16.3.2.3 PassThruloctl

16.3.2.3.1

The new IOCTL value PROTECT_J1939 ADDR is added to support the claiming of an SAE J1939 CAN address for the

IOCTL ID Values

tester (SAE J2534 device).

16.3.3 10CT

L Section

The details on the new IOCTLs available through the PassThruloctl function are shown in Table 59.

Table 59 - IOCTL details

Value ofjloctliD InputPtr Represents OutputPtr Represents Purppse
PROTECT_J1939 ADDR | Points to NULL pointer To direct the paps-thru
SBYTE_ARRAY devicetq claim and defend
the specified address
16.3.3.1 Configurgtion Parameters

16.3.31.1 S

The DATA_RATE

supported

16.3.3.1.2 Additioj

Table 60 shows the

ET_JONFIG and GET_CONFIG Supported Parameters

Table 60 - IOCTL GET_CONEFIG/SET_CONFIG parameters details

The default
INT = 87.5%, and SYNC_JUMP_WIDTH = 6.25% (17q).

LOOPBACK, BIT_SAMPLE_POINT, and SYNC_JUMP_ WIDTH configuration f
for the SAE J1939 protocol.
BIT_SAMPLE_POI

values { for

hal SET_CONFIG and GET_CONFIG Parameters

five new configuration parameters will be, added to support the SAE J1939 protoco|.

Valid Values for Default Value
Parameter Parameter (decimal) Descrjption
J1939 T1 0XO0 - QXO000FFFF 750 For protocol SAE J1939, this
(1 ms.pér bit) sets the maximym time the
device waits for[the next data
frame in a multi{fframe transfer.
J1939 T2 0XO0 - 0X0000FFFF 1250 For protocol SAE J1939, this
(1 ms per bit) sets the maximym time a
receiver will wai for the next
data frame afterfsending a
CTS in a multi-ftame transfer.
J1939 T3 0XO0 - 0XO0000FFFF 1250 For protocol SAE J1939, this
(T ms per bif) sefs the maximum time the
device waits for CTS in a multi-
frame transfer.
J1939 T4 0XO0 - 0XO0000FFFF 1050 For protocol SAE J1939, this
(1 ms per bit) sets the maximum time the
device waits for the next CTS
after receiving a CTS with a
request for zero frames in a
multi-frame transfer.
J1939_BRDCST_MIN_DELAY | 0X0 - 0X0000FFFF 50 For protocol SAE J1939, this
(1 ms per bit) sets the minimum time
between data frames in a
multi-frame broadcast
transmission.

parameters will be
SAE J1939 are LPOPBACK =
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16.3.3.2 PROTECT_J1939_ADDR

The loctlID parameter of PROTECT _J1939 ADDR is used to set the SAE J1939 source address to defend and to assign
the PassThru device’s SAE J1939 NAME as defined in SAE J1939-81. The PassThru device must be able to protect
ten source addresses.

Table 61 - Protect_J1939_addr details

Parameter Description
ChannellD Channel ID assigned by DLL during PassThruConnect
loctlID Is set to PROTECT_J1939 ADDR
InputPtr Points to the structure SBYTE_ARRAY, which is defined as follows:
Typedef struct
{

unsigned long NumOfBytes; /* number of bytes in array */
unsigned char *BytePtr; /* array of bytes */

}

where:

NumOfBytes is an input that indicates the number of bytes in the array ByteHtr. It
should always be 9 for PROTECT_J1939 ADDR.

BytePtr[0] is the source address to claim (0 -253), 254 is NOT allowed, 255 F is the
default and means no address is claimed.

BytePtr[1] - BytePtr[8] is the SAE J1939/defined name. BytePtr[1] is the LSB|as
defined in SAE J1939-81 (the LSB.of.the Identity Number).
OutputPtr NULL pointer

This call is non-blogking. When an address claim is stugcessful a J1939 ADDRESS_CLAIMED indicatipn will be received.
A J1939 ADDRESE LOST indication will be received if the address claim was unsuccessful.

If BytePrt[0] equals|254 or 255, the function willreturn ERR_INVALID_IOCTL_VALUE.

To cancel a protected address, BytePrt{O].equals the source address you want canceled and all the name values (BytePrt1
through BytePtr[8])|shall all be zero.

16.4 Message Strcture

16.4.1 C/C++ Deflnition

There is no changd to-the C/C++ definition.

16.4.2 Elements
There is no change to any of the elements.
16.4.3 Message Data Formats

When using the SAE J1939 protocol, the first 5 bytes of data contain the 29-bit CAN ID used in SAE J1939 and the
destination address. Data[0] contains CAN ID bits 28-24 (the three most significant bits will be zero), Data[1] contains
bits 23-16, Data[2] contains bits 15-8, Data[3] contains bits 7-0, and Data[4] contains the destination address. It is up the
application to pack this data correctly (as specified in SAE J1939-21). Additional Protocol IDs and message limitations have
been defined in Table 62.
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Table 62 - Allowed message sizes per protocol

Min | Max | Min | Max
Protocol ID Tx Tx Rx Rx Notes
J1939 PSor 5 1790 5 1790 | 4 bytes of CAN ID, 1-byte destination address
J1939 CHx followed by up to 1785 data bytes

The ProtocollD field of the pass-thru message structure shall always contain the ProtocollD that was passed into
PassThruConnect function. All other ProtocollDs will result in ERR_MSG_PROTOCOL_ID.

16.4.4 Format Checks for Messages Passed to the API

‘dopteara’? and ic ant
o Ccare T ToTTOT

For messages with
message.

For messages with

(Data[4]) is the global address (0xFF), the BAM message process will be used to send the miessage.

For messages with
sent to a specific
message.
16.4.5 Conventior

Received message
address of the mes

Received message
and a BAM messa

Received message
and a Connection
claimed address th
16.4.6 Message R
Supported Messag

The TX_MSG_TYR
the APl will have T

There are two addi

laco than Q dota bhavitnc tha dactination addeace (Matalg
TCooSth T U Uato Oy tC St O ot atriomataro oo (D atareT

ic o
TraTo™ =4

more than 8-data bytes, if the SAE J2534-2 device has a claimed addressand the

estination address (Data[4]), the Connection Management message process will b)

s for Returning Messages from the API

5 with less than 9-data bytes, the destination address\(Data[4]) will be filled in with the
sage or the global address.

s greater than 8 bytes will be returned to the-API when the SAE J2534-2 device has
e is received. Data[4] will contain the globalvaddress.

s greater than 8 bytes will be returned to the API when the SAE J2534-2 device has
Managed message was sent tosthe SAE J2534-2 device’s claimed address. Dat3
ht the message was received on.
lag and Status Definitions

b Status (RxStatus)Definitions.

E and CAN_29BIT_ID RxStatus bits will be supported. For SAE J1939, loopback me
K_MSG_TYPE set in RxStatus. Messages with a 29-bit ID field will have CAN_29BI

ions tothe Message Status (RxStatus) definitions to be used as indications.

used in sending the

Hestination address

more than 8-data bytes, if the SAE J2534-2 device has a claimediaddress and th¢ message is being

e used to send the

specific destination

a claimed address

a claimed address
[4] will contain the

ssages returned by
[ ID set.
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Table 63 - RxStatus bit definitions

RxStatus
Definition Bit(s) Description Value
J1939_ADDRESS_LOST 17 Address lost status indication | 0 = no address lost
will be sent when a claimed indication
address and name has been | 1 = address lost or
lost or when an attempt to claim attempt failed
claim an address and name
fails. The source address lost
will be in Data[0] of the
message. ExtraDatalndex =
0_DataSize = 1_SAE 11939
only.
J1939 ADDRESS_CLAIMED 16 Address claimed status 0 = no-address

indication will be sent when
an address and name is
successfully claimed. The
source address claimed will
be in Data[0] of the message.
ExtraDatalndex = 0,
DataSize = 1. SAE J1939
only.

claimed indjcation
1=-addresqg claimed
was successful

The CAN_29BIT_IL
TxFlags bit CAN_2

16.5 Return Value

ERR_ADDRESS_N\
than 8-data bytes 3

16.6 Discovery SuU

The device shall re
defined in Section

17. SAE J1708 PR
17.1 Scope of the

This section detailg
only the changes

DBIT_ID.

Error Codes

pport

P5.

OTOCOL

SAE J1708Frotocol Optional Feature

D TxFlags bit is the only TxFlags bit supported. Whepn sending a message with a 29-bit ID field, set the

IOT_CLAIMED will be returned from PassThruWriteMsgs when a message has a ¢lata payload larger
nd the source address in the message-does not match a current claimed address.

port support for the SAE J1939 protocol and associated parameters through the digcovery mechanism

the extensions to SAE J2534-1 that will allow support of the SAE J1708 protocol. [This section details
om SAE J2534-1. Items not specifically detailed in this section are assumed not to Have changed.

17.2 Pass-Thru S

4 R : 4
SITITT TNCUYUNTTTTITTILS

17.2.1 Connection to Vehicle

Vendors will have to provide a custom cable to connect to an SAE J1708 vehicle.

NOTE: Some vehicles that use SAE J1708 operate with 24-V electrical systems. This SAE J2534-2 optional feature does
not specify changes to the SAE J2534-1 device, thus it is up to the customer and the SAE J2534-2 device supplier
to ensure no damage is done to the SAE J2534-2 device when used with 24-V systems.
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17.2.2 Communication Protocol

The following features of SAE J1708 must be supported by the PassThru device:

9600 bps

Priority message delay

17.2.3 Simultaneous Communication on Multiple Protocols

The SAE J1708 protocol implementation will have the same simultaneous communication on multiple protocol requirements
as the ISO9141 protocol (SAE J1850 and CAN must be able to run simultaneously with SAE J1708).

17.3 Win32 Applig

ation Programming Interface

17.3.1 APl Functipns - Overview

Feature Implement

Support for the SA
addition, the SAE J

The protocol featur|

The protocol featu
message delay to t

Refer to SAE J17
characteristics.

API Change List:

Table 64 summariz

ption Summary:

E J1708 protocol is achieved by the addition of a new physical layer interface and a
2534-2 device vendor may provide a heavy truck cable or adapter.

b of calculating and appending the message checksum is,required.

new ProtocollD. In

re of priority message delay for transmitted messages will be implemented by passing the priority

he PassThru device in the PassThru message TxFElags.

08 for details of communication interface"byte encoding and the electrical int

es the changes to the SAE J2534-1 API functions.

Table 64 - SAE J2534 API functions

erface design and

Function Description of Change

Pass]

[hruConnect Added new ProtocollD values

17.3.2 API Functipns - Detajléd-nhformation

17.3.2.1 PassThr

IConnect

When PassThruCo

nnect is called with the J1708 PS Protocol ID, the physical layer remains disconn

ected until a call to

PassThruloctl, SET_CONFIG is made to select the desired cable and pins.

17.3.2.1.1

Connect Flag Values

The SAE J1708 protocol uses the SAE J2534-1 connect flag shown in Table 65.
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Table 65 - Connect flag values

Definition Description

CHECKSUM_DISABLED

0 = The interface will generate and append the checksum
defined in SAE J1708 for transmitted messages. The

place it in the data section pointed to by ExtraDatalndex.

interface will verify the checksum for received messages and

1 = The interface will not generate and verify the checksum.
The entire message will be treated as data by the interface.

as

17.3.2.1.2 ProtocollD Values

Only the definition

17.3.2.2 Configur
17.3.2.2.1 SET_Q

The DATA RATE
value for LOOPBA

17.4 Message Str
17.4.1 C/C++ Def
There is no changs
17.4.2 Elements
There are no chang
17.4.3 Message [

When transmitting
will calculate the ch

hind description of the ProtocolID value is defined in Table 66. The actual value is‘de

Table 66 - Protocol ID values

Definition Description
J1708 _PS SAE J1708 protocol with pin selégction
J1708 CHx Additional channels of SAE J4708 protocol

btion Parameters

ONFIG and GET_CONFIG Supported Parameters

CK will be zero.
icture
nition

to the C/C++ definition.

es to any of the elements.

ata Formats

messages, the Transmit Message Priority will be encoded in four TxFlags bits. The S
eck sufmand send it after the last data byte of the message unless the CHECKSUM_

fined in Section 24.

and LOOPBACK configuration parameters will ‘be’supported for the SAE J1708 protocol. The default

AE J2534-2 device
DISABLED connect

flag was set on the

it as the last data b}

pplicati

ck sum and placing
bck sum.)

For received messages, when the CHECKSUM_DISABLED flag is not set, the check sum will be calculated as per
SAE J1708 and compared to the last byte in the data stream. If the check sum is correct, the message will be place in the
receive queue with ExtraDatalndex pointing to the check sum. If the check sum does not verify, the message will be
discarded. If CHECKSUM_DISABLED was set on the PassThruConnect, all the data received on the bus will be treated as

message data.

Table 67 - Allowed message sizes per protocol

Min Max Min Max
Protocol Tx Tx Rx Rx Notes
J1708 PS or 1 4095 1 4095
J1708 CHx



https://saenorm.com/api/?name=994fd4c9bd474c9d27e8ac5256aea9d2

SAE INTERNATIONAL

J2534™-2 DEC2020

Page 70 of 146

The ProtocollD field of the pass-thru message structure shall always contain the ProtocollD that was passed into
PassThruConnect function. All other ProtocollDs will result in ERR_MSG_PROTOCOL_ID.

17.4.4 Conventions for Returning Messages from the API

For the SAE J1708 protocol, loopback messages returned by the API will have TX_MSG_TYPE set in RxStatus.

17.45 Message F

lag and Status Definitions

Changes to TxFlags bits:

Table 68 - TxFlags bit definitions

TxFlags
Definition Bit(s) Description Value
MSG_PRIQRITY_VALUE 16 -19 Message priority Valid|values 1 thru 8
Value of 0 gr greater
than 8 will Qe treated
as priority 8

If the TX message
message. If MSG _

The TX_MSG_TYH
17.5 Discovery SU

The device shall re
defined in Section

18. EXTENDED P/
18.1 Scope of the

This section detai

configuration parameters. Currently, thistfeature is limited to support of ten non-volatile and re-wr

parameters. Howe
section details only
changed from SAE

18.2 Pass-Thru C

is looped back to the application MSG_PRIORITY_VALUE‘must be preserved
PRIORITY_VALUE is not valid the device will use the lowestpriority (a value of 8) fo

E is the only RxStatus flag supported in SAE J1708. It will be set on all loop back T

pport

port support for the SAE J1708 protocol and~associated parameters through the dis
5.

ASSTHRUIOCTL FOR DEVICE CONEIGURATION PARAMETERS
Extended PassThruloctl Optional Feature

s the extensions to an SAE J2534-1 interface that will allow setting and retrie
er, the feature maybe extended in future to support additional non-protocol-specif]
the changes from SAE J2534-1. Items not specifically detailed in this section are as

J2534-1.

bncept

This optional featu
More specifically, t
area (i.e., an area

e-current definition is for ten data items to be stored on the PassThru interface in a
inwhich data survives disconnection from a power source). Each data item will be 4-

e defines an extension to the pass-thru concept that allows device-wide paramet

n the looped back
r that message.

K messages.

covery mechanism

val of device-wide

table data storage

¢ parameters. This
ssumed not to have

brs to be specified.

18.3 Win32 Application Programming Interface

18.3.1 API Functions - Overview

hon-volatile storage
bytes long.

The PassThruloctl called with GET_DEVICE_CONFIG and SET_DEVICE_CONFIG loctliDs are used to set device
parameters and require the DevicelD to be passed as the first PassThruloctl parameter.

Table 69 summariz

es the changes to the SAE J2534-1 API function.
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Table 69 - SAE J2534 API functions

Function

Description

PassThruloctl

GET_DEVICE_CONFIG and SET_DEVICE_
Parameters NON_VOLATILE_STORE_1 to NON_VOLATILE_STORE_10

are added.

CONFIG are added.

18.4 IOCTL Section

Table 70 provides details of the additional loctlIDs that support this feature.

Table 70 - IOCTL details

InputPtr OutputPtr
Value of loctlID Represents Represents Purposé

GET|DEVICE_C Pointer to NULL pointer To get the configuration|or

ONFIG SCONFIG_LIST status of the pass-thru
device.

SET |DEVICE_CO | Pointer to NULL pointer To set the configuration|or

NFIG SCONFIG_LIST statys, of the pass-thru
device.

18.4.1 GET_DEV|CE_CONFIG

The loctlID value off GET_DEVICE_CONFIG is used to obtain the configuration or status of the pass-thry

application is respdnsible for allocating and initializing the associated\parameters described in Table 71
is successfully completed, the corresponding parameter value(s) indicated in Table 73 will be placed in

device. The calling
When the function
each value.
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Table 71 - GET_DEVICE_CONFIG details

Parameter Description

DevicellD Device ID assigned by DLL during PassThruOpen.

loctliD Is set to the define GET_DEVICE_CONFIG.

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

tvnedef struct
J

{

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.

ConfigPtr is a pointer to an array of SCONFIG structures.
The structure SCONFIG is defined asfellows:

typedef struct

unsigned long Parameter; /~name of parameter */
unsigned long Value; /* valde of the parameter */

} SCONFIG

where:

Parameter is an INPUT that represents the parameter to be obtained (s
Table 73+fora list of valid parameters).

N4
D

Value-is an OUTPUT that represents the value of that parameter (see
Table 73 for a list of valid values).

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

Requesting other parameters shall result in the Return Value ERR_INVALID_IOCTL_PARAM_ID.
18.4.2 SET_DEVICE_CONFIG
The loctlID value of SET_DEVICE_CONFIG is used to set the configuration or status of the pass-thru device. The calling

application is responsible for allocating and initializing the associated parameters described in Table 72. When the function
is successfully completed the corresponding parameter(s) and value(s) indicated in Table 73 will be in effect.
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Table 72 - SET_DEVICE_CONFIG details

Parameter

Description

DevicellD

Device ID assigned by DLL during PassThruOpen.

loctlID

Is set to the define SET_DEVICE_CONFIG.

InputPtr

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

tvnedef struct
J

{

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.

ConfigPtr is a pointer to an array of SCONRIG structures.
The structure SCONFIG is defined as.follows:

typedef struct

unsigned long Parameter; fSnhame of parameter */
unsigned long Value; /* value of the parameter */

} SCONFIG

where:

Parameter is an INPUT that represents the parameter to be set (see
Table 73:for a list of valid parameters).

Value-is an INPUT that represents the value of that parameter (see
Table 73 for a list of valid values).

Out

butPtf.

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

Setting other parameters shall result in the Return Value ERR_INVALID_IOCTL_PARAM_ID.
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Table 73 - IOCTL GET_DEVICE_CONFIG/SET_DEVICE_CONFIG parameter details

Default
Valid Values for Value
Parameter Parameter (decimal) Description
NON_VOLATILE_STORE_1 0x00000000 - 0 First 4-byte non-volatile data storage
OxFFFFFFFF location.
NON_VOLATILE_STORE_2 | 0x00000000 - 0 Second 4-byte non-volatile data
OxFFFFFFFF storage location.
NON_VOLATILE_STORE_# | 0x00000000 - 0 Third 4-byte non-volatile data storage
OxFFFFFFFF location.
NON_VOLAHLE—STORE—4—-0x00000000 0 Fourth-4-byte-non-velatile-data
OxFFFFFFFF storage location.
NON_VOLATILE_STORE_5 | 0x00000000 - 0 Fifth 4-byte non-volatile)data storage
OxFFFFFFFF location.
NON_VOLATILE_STORE_6 | 0x00000000 - 0 Sixth 4-byte non-volatile data storage
OxFFFFFFFF location.
NON_VOLATILE_STORE_7 | 0x00000000 - 0 Seventh.4-byte non-volatile|data
OxFFFFFFFF storage)location.
NON_VOLATILE_STORE_8 | 0x00000000 - 0 Eighth 4-byte non-volatile data storage
OxFFFFFFFF [ocation.
NON_VOLATILE_STORE_9 | 0x00000000 - 0 Ninth 4-byte non-volatile daja storage
OxFFFFFFFF location.
NON_VOLATILE_STORE_10 | 0x00000000 - 0 Tenth 4-byte non-volatile dgta storage
OxFFFFFFFF location.

Notes for NON_V(Q

1. The SET_DEMICE_CONFIG operation shall complete, and the DLL

10 seconds.
2. Parameter vall
3. Parameter val
4. Parameter vall
Usage Guideline

A typical SAE J25
intended to be SET|

LATILE_STORE parameters:

es shall survive disconnection from all power sources.

shall return from the Pass]

es shall not be affected by an interface device firmware programming operation.

es shall persistifor a minimum of 6 months after each write operation.

84 interface may have a limit on the number of writes to non-volatile memory. The

"hruloctl call within

se parameters are

infrequently. The number of write cycles can be minimized by writing as many para

meters as possible

in one SET_DEVI

E_CONFIG call.

18.5 Discovery Support

The device shall report support for Extended PassThruloctl for Device Configuration through the discovery mechanism
defined in Section 25.

19. TP2.0 PROTOCOL

19.1 Scope of the TP2.0 Protocol Optional Feature

This section details the extensions to an SAE J2534-1 interface that will allow support of the TP2.0 protocol. This section
details only the changes from SAE J2534-1. Items not specifically detailed in this section are assumed not to have changed

from SAE J2534-1.
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19.2 Pass-Thru System Requirements
19.2.1 Simultaneous Communication on Multiple Protocols

Support for simultaneous communication of TP2.0 with other protocols shall be equivalent to the definition for CAN in
SAE J2534-1.

19.2.2 Pin Usage

TP2.0 uses SAE J1962 pins 6 and pin 14. As with all SAE J2534-2 optional protocols, no default pin is identified. Therefore,
the application developer will be required to set the pin to be used.

Refer to the SAE J}196

itch-SAE J1962 pins.
19.3 Win32 Applidation Programming Interface
19.3.1 API Functipns - Overview

Feature Implementgtion Summary:

Some ECUs suppart the TP2.0 protocol that uses the CAN physical layer interface ISO11898-1:2015 (Classic CAN only).
Refer to SAE J2819 for the detailed protocol information.
Key features of the TP2.0 protocol are the establishment and maintenance of a channel betwegn two nodes. The
maintenance of a gonnection on an established channel and the ability:to send broadcast messages thiat repeat five times
at a configurable time spacing.

The guidelines to implement this communication capability to, SAE J2534-2 API are shown below:

e The interface ghall be able to connect a 500K baud.CAN physical layer interface on pins 6 and 14 of the SAE J1962
connector.

e Send a broadgast message repeated fivetimes with the last 2 bytes alternating between 0x5§ and OxAA, with a
configurable time spacing between the messages.

e Send a re-trigger broadcast message which starts out as stated above with additional messaggs sent at a slower
configured rate

e The ability to sfop the re-triggered broadcast message.

e The ability to establish ‘and maintain four channels with connections simultaneously.

e Send indicatior] messages to the application when a connection is established or disconnected.

e The interface must fragment and reassemble messages.

e The interface must be able to delay the transmission of the transport packets as specified by T1 and T3 in the
TP2.0 protocol. The interface must support a minimum time resolution of 500 ps.

NOTE: Even though the TP2.0 specification can specify a time delay of 100 us, the PassThru device need only support a
minimum delay of 500 us. The PassThru device should always extend a requested delay time to the nearest 500 s
time interval.

o Buffer one outgoing and one incoming messages as they are being fragmented or reassembled on each channel.

e Handle the Acknowledge with retry and break events.
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e The interface shall automatically transmit the Connection Test telegram to keep a connection active.

e The device shall maintain the sequence number as part of the data telegram and data acknowledge telegram for each

connection.

e The interface shall pass up to the application any messages received unexpectedly that passes any filter criteria, i.e.,

outside the bounds of an established connection.

o The interface shall support one connection as a passive device (a module on the network requests a connection with
the interface). This passive connection is configurable meaning it can be disabled. A passive connection counts as one

of the four connections supported by the interface.

Support for the |TP2.0 protocol is achieved by the addition of a new RrotocollD, moq

If the TP2.0 protocol is not supported, ERR_NOT_SUPPORTED will be réturned by the call PassThruQ
application will be required to notify the user that this optional feature may not be supported by the inte

API Change List:
Table 74 summarizes the changes to the SAE J2534-1 API functions.

Table 74 - SAE'J2534 API functions

his message with a

ified behavior of

ission and reception
additional hardware

onnect. The calling
face.

Function Description of Change
PassThruConnect Added new ProtocollD values.
PassThruWriteMsgs Added new functionality to this function.
PassThruStartPeriodicMsg Added new functionality to this function.
PassThruloctl New configuration parameters are added.

19.3.2 API Functipns - Detailed«dnformation
19.3.2.1 PassThriiConnect

When PassThruCannect-is called with the TP2_0_PS Protocol ID, the physical layer remains disconn

ected until a call to

PassThruloctl, SET CONFIG is made to select the desired cable and pins.

19.3.2.1.1 C/C++ Prototype

There are no changes defined for the function prototype.
19.3.2.1.2 Parameters

There are no changes to the parameters.

19.3.2.1.3 Connect Flag Values

There are no changes to the connect flags.
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19.3.2.1.4 ProtocollD Values

Only the definition and description of the ProtocollD value is defined in Table 75. The actual value is defined in Section 24.

Table 75 - Protocol ID values

Definition Description
TP2 0 PS TP2.0 protocol with pin selection.
TP2 0 _CHx Additional channels of TP2.0 protocol.

19.3.2.2 PassThruWriteMsgs

When used with the

If the write mes
protocol.

e |f the write meg
CAN message

e |f the write mes

sage’s address matches an established connection address, the message will be s

sage’s address does not match an established connection address and|the’ message

the message will be sent on the bus.

sage’s address does not match an established connection address and the messag
a single CAN message, the error ERR_NO_CONNECTION_ESTABLISHEBwill be returned.

e Ifthe TxFlag “T|
in Data[0] (Dat

P2_0_BROADCAST_MSG” is set in the message and\the message contains a valid
[0] value between 0xF0 and OxFF), the message will‘be sent five times using TP2_0
rate, with the lpst 2 bytes of the message alternating between*0xAA and 0x55. If Data[0] does

broadcast address, the function will return ERR_INVALID_MSG:

19.3.2.3 PassThruStartPeriodicMsg

This function is used to send the re-triggered broadcast messages as well as normal periodic messages
re-triggered broadcast message, populate the *message data with the broadcast message
“TP2_0_BROADCAST_MSG” bit and set the periedic rate to the re-trigger rate desired. This function w
out the message five times using TP2_0_T_BRINT as the rate, and then send the message at the perio

the last two bytes df the message between OxXAA and 0x55).

19.3.3

Table 76 provides

IOCTL Sedtion

he details on the hew IOCTL IDs available through the PassThruloctl function.

Table 76 - IOCTL details

onal functions.

ent using the TP2.0

b size fits in a single

b size is larger than

broadcast address
| T_BR_INT as the
not contain a valid

To send the TP2.0
set the TxFlag

Il immediately send
dic rate (alternating

SBYTE_ARRAY

InputPtr
Value of loctliD Represents OutputPtr Purpose
REQUEST_CONNECTION Points to NULL pointer | To establish a channel and

connection.

TEARDOWN_CONNECTION

Points to
SBYTE_ARRAY

NULL pointer

To tear down an

established connection.

19.3.3.1

SET_CONFIG and GET_CONFIG Additional Parameters

The DATA_RATE, LOOPBACK, BIT_SAMPLE_POINT, and SYNC_JUMP_WIDTH configuration parameters will be
supported for the TP2.0 protocol. The default values for TP2.0 are LOOPBACK = 0, BIT_SAMPLE_POINT = 80%, and
SYNC_JUMP_WIDTH = 15%.

Ten new configuration parameters will be added to support TP2.0 protocol.
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Table 77 - TP2.0 configuration parameters

Default
Parameter Valid Values Values Description
TP2_0_T _BR_INT 0XO0 - OXFFFF 20 Broadcast interval: time interval between the
(1 ms per bit) five messages of a single broadcast message.
TP2 0T E 0XO0 - OXFFFF 100 Maximum time-out waiting for a Channel
(1 ms per bit) Acknowledge or Connection Acknowledge
telegram.
TP2_0_MNTC 0XO0 - OXFFFF 10 Retry count for connection management
(1 count per bit) messages.
TP2_0_T CTA 0XO0 - OXFFFF 1000 Connection test time out for the active device.
(1 me nar hit)
AL AN ALY
TP2_Q MNCT 0XO0 - OXFFFF 5 Retry count for sending connection| test
(1 count per bit) messages.
TP2_(J MNTB 0XO0 - OXFFFF 5 Maximum number of Not Ready Adknowledge
(1 count per bit) received in on block.
TP2_ D _MNT 0X0 - OXFFFF 2 Maximum repeats of @cknowledge requests.
(1 count per bit)
TP2_0|T WAIT 0XO0 - OXFFFF 100 Time to wait before the next transnjission
(1 ms per bit) when a Not Ready Acknowledge ig received.
TP2{0_T1 0XO0 - OXFFFF 100 Time out used when waiting for a response.
(1 ms per bit)
TP2{0 T3 0XO0 - OXFFFF 0 Mininaum time the SAE J2534 devite needs
(1 ms per bit) between telegrams sent to it.
TP2_0_IPENTIFER 0X0 or 0X200 - 0 The passive identifier CAN ID is usged by the
0X2EF interface to receive requests for a gonnection.
The value of zero disables this feafure.
TP2_0_RXIDPASSIVE 0X0 or 0X300 - 0 The passive RX CAN ID used in a passive
OX7FF connection. The value of zero disables this
feature.
No other SAE J2534-1 defined configuration parameters are supported with the exception of J1962_PINS.
The TP2_0_IDENTIFIER is used by application to give the interface a CAN ID which will be used t¢ compare with the
destination field in the TP2.0 messages. An implicit PASS filter will be started when this value is set bgtween the range of
0x200 and 0x2EF. [The implicit PASS filter will be cleared when the address is changed to zero. If a value that is not zero
or in the range of 0x200 through O0x2EF-is requested, the PassThruloctl will return ERR_INVALID _IOCTL_VALUE.
If the TP2_0_IDENTIFIER has(been set to a valid value and the request for a connection is received from the network, it
will be rejected with a 0xD8 Temporarily no resources are free” response if all four connections |are in use, or the
TP2_0_RXIDPASSIVE s\ zero. If the request for connection is received and a connection| is available and
TP2_0_RXIDPASSIVE:is\set to a valid value, the connection will be established and the CONNECTIQN_ESTABLISHED
Indication messag¢g withbe sent to the application. The TP2_0_ RXIDPASSIVE will be the first four data byjtes Data[0] through
Data[3] of the indication message and the TX-ID-Paddress from the network device will be the next four data bytes Data[4]

through Data[7], Data[4] is MSB.

19.3.3.2 REQUEST_CONNECTION

The loctliD parameter of REQUEST_CONNECTION is used to request the establishment of a channel and connection
between the SAE J2534 device and an ECU.
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Table 78 - REQUEST_CONNECTION details

Parameter Description
ChannellD Channel ID assigned by DLL during PASSTHRUCONNECT
loctliD Is set to REQUEST_CONNECTION
InputPtr Points to the structure SBYTE_ARRAY, which is defined as follows:
Typedef struct
{
unsigned long NumOfBytes; /* number of bytes in array */
unsigned char *BytePtr; /* array of bytes */
}
where:
NumOfBytes is an input that indicates the number of bytes in the array BytePfr. It should
always be 11 for REQUEST_CONNECTION.
BytePtr[0] through BytePtr[3] is the CAN address (identifier).
BytePtr[0] is MSB.
BytePtr[4] is the destination.
BytePtr[5] is the opcode (0xCO).
BytePtr[6] through BytePtr[7] is the TX-ID-A information.
BytePtr[8] through BytePtr[9] is the, RX-ID-A information.
BytePtr[10] is the application type.
OutputPtr NULL pointer
The data contained in the BytePtr array is the-equivalent of the CAN message sent to Request|the Channel. The
BytePtr data will bej sent on the network to try and start a connection. If the RX-ID-A is already in use by another established
channel, the error ERR_NOT_UNIQUE will be returned. When a connection is successfully establishefl, an implicit PASS
filter will be created|such that all messages received on the channel from CAN ID RX-ID-A will be available to the application.
The implicit PASS filter will consume one of the minimum of ten filters required by SAE J2534-1.

NOTE: With four o

The REQUEST_CONNECTION IOCTL call is non-blocking which means the AP will not wait for the con

en channel§)-a total of four filters will be consumed as implicit PASS filters.

hection to be made.

A CONNECTION_ESTABKISHED indication will be placed in the RX queue indicating a successful Cornjnection Request. A
CONNECTION_LQSFindication will be placed in the RX queue to indicate a failed Connection Request. The RX-ID-A

specified in the RE

If the Data in the BytePtr array is ill-formatted, or the NumOfBytes is not 11, the function will return with the error
ERR_INVALID_IOCTL_VALUE.
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19.3.3.3 TEARDOWN_CONNECTION

The loctlID parameter of TEARDOWN_CONNECTION is used to tear down an established channel and connection between

the SAE J2534 dev

ice and an ECU.

Table 79 - TEARDOWN_CONNECTION details

Parameter Description
ChannellD Channel ID assigned by DLL during PassThruConnect
loctliD Is set to TEARDOWN_CONNECTION
InputPtr Points to the structure SBYTE_ARRAY, which is defined as follows:
Tvunaodafctruct
Fypedefstruet
{
unsigned long NumOfBytes; /* number of bytes in array */
unsigned char *BytePtr; [* array of bytes */
}
where:
NumOfBytes is an input that indicates the number of bytes-in the array ByteHtr. It must
always be 4 for TEARDOWN_CONNECTION.
BytePtr[0] through BytePtr[3] is the receiving CAN\address, BytePtr[0] is MSB.
OutputPtr NULL pointer

The data contained
this connection. Th
this connection will

NOTE: Allfilters s¢t up with PassThruStartMsgFilter will\remain even if they match the ID used in the G

The TEARDOWN_ICONNECTION IOCTL call is non-blocking which means the API will not wait for th
torn down. A CONNECTION_LOST indication will-be placed in the RX queue indicating the success of
Cit PASS filter will be removed.

down and the impli

If the data in the By
will return with the

19.4 Message Stri

19.4.1 C/C++ Def

in the BytePtr array is the CAN address that the"SAE J2534-2 device is receiving
s is the same address as the RX-ID-A in the-REQUEST_CONNECTION call. The in
be removed once the connection has beentorn down.

tePtr array does notimatch an established connection or the NumOfBytes is not fou
error ERR_INVAKID-OCTL_VALUE.

Licture

nition

CAN messages for
nplicit pass filter for

onnection.
e connection to be

the connection tear

r, then the function

There is no changsg

to-the C/C++ definition.

19.4.2 Message Data Formats

All received messages that comply with the timing and message structure requirements shall be queued to the application.

Additional Protocol

IDs and message limitations have been defined in Table 80.

Table 80 - Allowed message sizes per protocol

Min | Max | Min Max
Protocol ID Tx Tx Rx Rx Notes
TP2_ 0 PSor 4 4096 | 4 4096 | 4 bytes of CAN ID followed by 4092 bytes of data
TP2 0 CHx
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The ProtocollD field of the pass-thru message structure shall always contain the ProtocollD tha
PassThruConnect function. All other ProtocollDs will result in ERR_ MSG_PROTOCOL_ID.

19.4.3 Format Checks for Messages Passed to the API
If DataSize violates Min Tx or Max Tx columns the vendor DLL shall return, ERR_INVALID_MSG.
19.4.4 Message Flag and Status Definitions

Supported Message Status (RxStatus) Definitions:

The TX_MSG TYPE and CAN | 29BIT_ID RxStatus bits will be supported For the TP2 0 protocol loopback messages
ave S6 2 S d s CAN_29BIT_ID set.

returned by the AP|
There are two addiions to the Message Status (RxStatus) definitions to be used as indications.

Table 81 - RxStatus bit definitions

t was passed into

RxStatus
Definition Bit(s) Description V|

plue

connection has beenvlost, or when 1 =conn
an attempt to establish a connection | or establ
fails. The receiving CAN address failed
RX-ID-A or RX~ID-P will be in
Data[0] through Data[3] of the
message;.Data[0] is MSB. Data[4]
will indicated why the connection
failed+0 = teardown, 1= timeout,
0xD6 = not supported,

OxD7 = temporarily not supported,
0xD8 = no resources free,
ExtraDatalndex = 0, and

DataSize = 5.

TP2.0 only. The implicit PASS filter
is removed.

CONNECTJON_LOST 17 Connection lost status indi¢ation will | 0 = no connection
be sent when an established lost indigation

ection lost
sh attempt

CONNECT|ON_ESTABLISHED 16 Connection established status 0 = no c(
indication will be sent when a indicatio
connection is successfully 1 =conn
established. The receiving CAN successf
address RX-ID-A or RX-ID-P will be
in Data[0] through Data[3] of the

nnection
1
ection was
ul

message Data[0] is MSB. The

sending-GAN-address H<1D-A-er
TX-ID-P will be in Data[4] through
Data[7], Data[4] is MSB.
ExtraDatalndex = 0, DataSize = 8.
TP2.0 only

Supported TxFlags Definitions:

The TxFlag CAN_29BIT_ID will be supported if the TP2.0 connection was established with CAN_ID
CAN message needs to be sent.

_BOTH and a 29-bit
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The One Additional TxFlags Definition:

Table 82 - TxFlag bit definition

TxFlags
Definition Bit(s) Description Value
TP2_0_BROADCAST_MSG 16 Send this message as a broadcast, | 0 = normal message
which means it will be sent five 1 = TP2.0 broadcast
times with an interval of TP2_0_ message

T_BR_INT. The last two data bytes
will alternate between 0x55 and
OxAA.

19.5 Return Valudgs
A new Return Valug has been defined and shown in Table 83.

Table 83 - Additional return values for the TP2.0 protocol

Definition Description
ERR NO [CONNECTION ESTABLISHED | TP2.0 connection has been lost or was never estgblished

19.6 Discovery Support

The device shall report support for the TP2.0 protocol and associated parameters through the discovery mechanism defined
in Section 25.

20. FAULT-TOLERANT CAN
20.1 Scope of the|Fault-Tolerant CAN Optional Feature

Information contained in this section will define extensions to a compliant SAE J2534-1 interface to support Fault-Tolerant
CAN.

20.2 Pass-Thru System Requirements
20.2.1 Pin Usage
Fault-Tolerant CAN (FTCAN) may be connected to either of these sets of pins on the SAE J1962 conngctor:
e Pin 1 - CAN-high, pin 9:-\CAN-low

e Pin 3 - CAN-high,.pin-11 - CAN-low

As with all SAE J2534-2 optional protocols, no default pin is identified, therefore, the application developer will be required
to set the pin to be used. See the SAE J1962 pin selection section for discussion of pin usage.

20.3 Win32 Application Programming Interface
20.3.1 API Functions - Overview

Information contained in this section is intended to define the API resources required to incorporate an optional protocol
channel. This channel, identified as Fault-Tolerant CAN (FTCAN), will require hardware and software API support to fully
implement this feature.

From the SAE J2534 API perspective, FT_CAN_PS and FT_CAN_CHx are equivalent to CAN_PS and CAN_CHx except
as specifically mentioned in this section. Likewise, FT _ISO15765 PS and FT_ISO15765 CHx are equivalent to
1ISO15765_PS and ISO15765_CHx except as specifically mentioned in this section.
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The details on the physical implementation of FTCAN are defined in ISO11898-3.

If this feature is not supported an error code, ERR_NOT_SUPPORTED, will be returned by the call PassThruConnect.

Table 84 summarizes the changes to the SAE J2534-1 API functions.

Table 84 - SAE J2534 API functions

Function

Description of Change

PassThruConnect

Added new ProtocollD values.

20.3.2 API Functions - Detailed Information

20.3.2.1 PassThriConnect
When PassThruCo

disconnected until

20.3.2.2 ProtocollD Values

Only the definition

hnect is called with either the FT_CAN_PS or FT_ISO15765_PS Protocol IDs, the ph
h call to PassThruloctl, SET_CONFIG is made to select the desired cable' and pins.

Table 85 - ProtocollD descriptions

sical layer remains

hnd description of the ProtocollD value is defined in Table 85.-The actual value is deffined Section 24.

Definition

Description

FT_CAN_PS

Raw fault-tolerant:CAN messages with
pin selection

FT_ISO15765_PS

Fault-tolerant CAN adhering to
ISO15765-2 flow control with pin
selection

FT_CAN_CHx

Additional channels of raw fault-tolerant
CAN messages

FT_ISO15765_CHx

Additional channels of fault-tolerant CAN
adhering to ISO15765-2 flow control

20.4 Message Structure

20.4.1 Elements
The ProtocollD fig

PassThruConnect
the mixed format fr

SAE J2534-1 defin

tions of requirements, restrictions, and error conditions for CAN and 1ISO15765 prq

Id of the pass-thru message structure shall always contain the ProtocollD thaf was passed into
unction.~Allother ProtocollDs will result in ERR_MSG_PROTOCOL_ID. (The only
bmes/feature on a CAN network.)

exception to this is

tocols will apply to

single wire CAN channels discussed above.

20.4.2 Message Flag and Status Definitions

There is one addition to the Message Status (RxStatus) definitions.

Table 86 - New RxStatus definitions

RxStatus
Definition Bit(s) Description Value
LINK_FAULT 17 Status bit in a received message that is 0 = no fault

set when the transceiver has detected a
network fault, but the device was still able

to correctly receive the message.

1 = fault detected
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20.5 Discovery Support

The device shall report support for Fault Tolerant CAN and associated parameters through the discovery mechanism
defined in Section 25.

21. CAN FD PROTOCOL

21.1 Scope of the

CAN FD Optional Feature

Information contained in this section will define extensions to a compliant SAE J2534-1 interface to support CAN FD.

21.2 Pass-Thru System Requirements

21.21 Pin Usage
As with all SAE J25
See Section 6 for d

CAN FD is typically

Note that when Pag
set and a call to Pa

The cable used to
for CAN FD.

21.2.2 Communic|

The following featu

34-2 optional protocols, no default pin is identified
etails of the method used to switch cable and pins.

connected to the following pins on the SAE J1962 connector:

Option # CAN High CAN Low
1 6 14
2 3 11
3 12 13
4 1 9

sThruConnect is called, the physical layer rethains disconnected until the data phase
ssThruloctl, SET_CONFIG, J1962_PINS.is made.

connect the pass-thru device to the vehicle’s SAE J1962 connector must meet the

htion Protocol

res of CAN FD must bé'supported by the pass-thru device:
and 1000 kbps atbitration data rates.

1000, 200054000, and 5000 kbps data phase data rates.

dentifiers for both CAN 2.0 and CAN FD messages.

data rate has been

viring requirements

dfeceiving both CAN 2.0 or CAN FD messages.

frame sizes as defined by CAN FD.

a. 125, 250, 500,
b. 125,250, 500,
c. 11-and 29-biti
d. Transmitting ar
e. Support all the
f.
resistor specifications.

g.

the message was received as a CAN 2.0 or CAN FD message.

Shall support a switchable 120-Q termination resistor between CAN high and CAN low. Refer to 1ISO11898-1:2015 for

Filters shall ignore the CAN message format; the message will be filtered on the address and data regardless of whether

Periodic messages are limited to a maximum <DataSize> of 12 bytes, which includes the 4-byte CAN ID.
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21.2.3 Simultaneous Communication on Multiple Protocols

The CAN FD implementation will have the same simultaneous communication on multiple protocol requirements as the
CAN ProtocolID (either J1850VPW or J1850PWM, and either ISO9141 or ISO14230 must be able to run simultaneously).

21.3 Win32 Application Programming Interface

21.3.1 API Functions - Overview

CAN FD will require hardware and software API support to fully implement this feature. The details on the physical
implementation of CAN FD are defined in ISO11898-1:2015.

A new <Protocoll

> has hoon defined for the CAN ED ph\]/cir\gl |9\J/nr‘ This section details the APl re

sources required to

enable use of the S

NOTE: There are
format.

If this feature is not
calling application v

Table 87 summariz

AE J2534 API as applied to CAN FD.

no remote frames in CAN FD format. CAN FD controllers are able to handleremote
supported an error code, ERR_NOT_SUPPORTED, will be returned.by the call Pas
vill be required to notify the user that this optional feature may not'be supported by t
es the changes to the SAE J2534-1 API functions.

Table 87 - SAE J2534 API functions

frames in CAN 2.0

sThruConnect. The
he interface.

Function Description of Change

hssThruConnect Added new <ProtocollD> values.

Added~<RxStatus> bits to indicate how a CAN
FD message was received.

bssThruReadMsgs

hssThruWriteMsgs Added <TxFlags> to control how a CAN FD

message is transmitted.

BssThruloctl Added GET_CONFIG and SET_CONFIG
parameters. Added new IOCTL IDs to suppor;

CAN FD capability.

21.3.2 API Functipns - Detailed Informatien

21.3.2.1 PassThr

PassThruConnect
PassThruConnect,

IConnect

sets up thé€/pass-thru resources required for CAN FD communication. After a
the physical layer shall remain disconnected, and no communication shall be pos

phase baud rate has been'set, and subsequent to that the communications pins have been selected.

data phase baud r3

te is-set before the pins have been configured in order to ensure that the network is

successful call to
sible until the data
It is critical that the
not corrupted.

21.3.2.11 C/C++

Prototype

There are no changes defined for the function prototype.

21.3.2.1.2 Parameters

There are no changes to the parameters.
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21.3.2.1.3 Connect Flag Values

There are two connect flags defined for CAN FD:

Table 88 - Connect flag values

Definition Description
CAN_29BIT_ID 0 = receive standard CAN ID (11 bit)
1 = receive extended CAN ID (29 bit)
CAN_ID_BOTH 0 = either standard or extended CAN ID used (defined by CAN_29BIT_ID)

prioritizing either standard (11 bit) or extended (29 bit) CAN ID, then
CAN—29BHD-will-determine-the-higherprieritytD——

1 = both standard and extended CAN ID used - if the CAN controller allows

21.3.2.1.4 <Proto

The definition, desq

21.3.2.1.5 Return
There are no chang
21.3.2.2 PassThr
21.3.2.2.1 RxStat
Table 92 defines th
21.3.2.3 PassThr
21.3.2.3.1 TxFlag
Table 93 defines th

21.3.2.4 PassThr

collD> Values
ription, and value of the <ProtocollD> value is defined in Table 89.

Table 89 - <ProtocollD> descriptions

Definition Description
FD _CAN_PS CAN FD protocol with pin sélection
FD_CAN_CHx Additional channels of GAN FD

Values

es defined for the return values.
IReadMsgs

s

e <RxStatus> bits for CAN FD.messages.
IWriteMsgs

S
e <TxFlags>)bits for CAN FD messages.

hloctl

21.3.241 |0CTL

IDValues

There are no new IOCTL ID values for CAN FD.

21.3.2.5 Configuration Parameters

21.3.2.561

SET_CONFIG and GET_CONFIG Supported Parameters

The DATA_RATE and LOOPBACK configuration parameters defined for CAN in SAE 2534-1 will be supported.

The BIT_SAMPLE_POINT and SYNC_JUMP_WIDTH configuration parameters are not changeable for CAN FD. The
device must set these parameters to the values defined in SAE J2284. If SET_CONFIG is called with these parameters,
the error ERR_NOT_SUPPORTED will be returned. GET_CONFIG can be used to read the arbitration phase

BIT_SAMPLE_POI

NT and SYNC_JUMP_WIDTH set by the device.

In addition, Table 90 shows the two new configuration parameters to support CAN FD.
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Table 90 - IOCTL GET_CONFIG/SET_CONFIG parameters details

Valid Values for Default Value
Parameter Parameter (decimal) Description
FD_CAN_DATA PHASE_RATE | 125000, 250000, N/A The data rate used for
500000, 1000000, the data section of a
2000000, 4000000, CAN FD message.
and 5000000 The data phase rate
cannot be less than
the arbitration data
rate.
HS_CAN_TERMINATION 0,3 0 0 = no termination
3 =120-Q termination

For the Protocol ID
be set before the p
pin selection are dg
in the configuration

For the Protocol

FD_CAN_PS, the loctlID SET_CONFIG configuration parameter FD_CAN_DATA" H
ns are selected, otherwise the return value shall be ERR_FAILED. If setting.of the @
ne in a single call, the application shall place the data phase rate configuration ahead
array, otherwise the return value shall be ERR_FAILED.

Ds FD_CAN_CHx, the channel must remain at high-impedance until the loc

configuration parameter FD_CAN_DATA_PHASE_RATE is set, at which time"the channel will beg

associated  pins.
PassThruStartPeriq
set.

21.4 Message Str
21.4.1 C/C++ Def
There is no changsg
21.4.2 Elements

There is no changs
21.4.3 Message [

When using FD_CH/

ERR_PIN_INVALID shall be returned from PassThruReadMsgs, P
dicMsg, or PassThruStartMsgFilter if the FD_CAN_DATA-PHASE_RATE has no
Licture
nition

to the C/C++ definition.

to any of the elements.
ata Formats
AN_PS or FD_CAN_-CHx the first four bytes of <Data> contain the 11-bit CAN ID or

Table 91 - Allowed message sizes per protocol

HASE_RATE must
ata phase rate and
of the pin selection

tD SET_CONFIG
connected to the
assThruWriteMsgs,
been successfully

he 29-bit CAN ID:

Min | Max | Min | Max
Prqtocol Tx Tx Rx Rx Notes
FD_CAN [RS)or 4 68 4 68 | 4 bytes of CAN ID plus 0 to 64 bytes of CAN
FD_CAN_THX data.
Note: The CAN data is limited to 0 to 8, 12, 16,
20, 24, 32, 48, or 64 bytes.

The <ProtocollD> field of the pass-thru message structure shall always contain the <ProtocollD> that was passed into
PassThruConnect function. All other <ProtocollD>s will result in ERR_MSG_PROTOCOL_ID.

21.4.4 Format Checks for Messages Passed to the API

The <ProtocollD> field of the pass-thru message structure shall always contain the <ProtocollD> that was passed into

PassThruConn

ect function.

If the <TxFlag> FD_CAN_FORMAT is set to 0 then ERR_INVALID_MSG shall be returned when the value of <DataSize>

in the PASSTH

RU_MSG structure is not between 4 bytes and 12 bytes.
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If the <TxFlag> FD_CAN_FORMAT is set to one, then ERR_INVALID_ MSG shall be returned when the value of <DataSize>
in the PASSTHRU_MSG structure is not as defined in Table 91.

If CAN_ID_BOTH bit was not set during PassThruConnect then the <TxFlag> CAN_29 BIT flag of the message must match
CAN_29 BIT flag passed to the PassThruConnect, otherwise ERR_INVALID_MSG is returned.

21.4.5 Conventions for Returning Messages from the API
There are no changes to this section.
21.4.6 Conventions for Returning Indications from the API

There are no Channne tn this csactinn

21.4.7 Message Hlag and Status Definitions
21.4.7.1 RxStatus
Supported <RxStafus> bits:

Table 92 - <RxStatus> bit definitions

Definition Description Value
TX|MSG_TYPE Receive indication/transmit 0 = received, i.e., this
loopback message was transmitted gn
the bus by another node
1 = transmitted, i.e., this is the
echo of the message
transmitted by the PassThrp
device
CAN_29BIT_ID Indicates the.CAN ID size for | 0 = 11-bit identifier
the CAN.ED and CAN 1 = 29-bit identifier
messade
FD|CAN_BRS For:CAN FD frames this flag 0 = the CAN FD controller dlid
reflects the value of the BRS | not switch baud rate duringI
bit in the received frame the data phase (all bits at the
arbitration speed)
1 =the CAN FD controller
switched to the alternate baud
rate during the data phase
NOTE: The value shall be
zero for CAN 2.0 frames
FD[CAN_FORMAT Indicates the frame was 0 = the message was receijed
received-mthe CAN2:0 using the CAN-2-0-format
format 1 = the message was received
in the CAN FD format
FD _CAN_ESI Indicates the ERROR STATE | 0 = error active node
of the node that sent the 1 = error passive node
frame
NOTE: This flag is not used
for CAN 2.0 frames and shall
be setto 0



https://saenorm.com/api/?name=994fd4c9bd474c9d27e8ac5256aea9d2

SAE INTERNATIONAL

J2534™-2 DEC2020

Page 89 of 146

21.4.7.2 TxFlags

Supported <TxFlag

s> bits:

Table 93 - <TxFlags> bit definitions

flag reflects the value of
the-BRS-bit-when-sending

Definition Description Value
CAN_29BIT_ID Indicates the CAN ID size 0 =11 bit
for the CAN FD and CAN 1 =29 bit
message
FD_CAN_BRS For CAN FD frames, this 0 = the CAN FD controller will

not switch baud rate during

the-data-phase-{all-bits-atth

a frame

arbitration speed)

1 = the CAN FD controlier wj
switch to the alternate baud
rate during the data phase

NOTE: The valle shall be
zero for CAN 2.0 frames

FIl

D CAN_FORMAT

Indicates the format in
which the frame will be
transmitted

0 = the'message will be
transmifted using the CAN
2.0format

1°= the message will be
transmitted in the CAN FD
format

21.5 Discovery Su

The device shall re
in Section 25.

22. 1SO15765 ON
22.1 Scope of the

Information contain
CAN FD.

22.2 Pass-Thru S

22.2.1 Pin Usage

pport

CAN FD

stem Requirements

Refer to pin usage

séction for CAN FD.

ISO15765 on CAN FD Optional Feature

port support for CAN FD Network and associated parameters through the discovery

ed in this section will define extensions to a compliant SAE J2534-1 interface to su

mechanism defined

pport ISO15765 on

22.2.2 Communication Protocol

Refer to CAN FD section for CAN FD related communication protocol requirements.

In addition, the following shall be supported by the pass-thru device:

a. Shall be capable of sending and receiving ISO15765-2:2016 messages in both CAN 2.0 and CAN FD formats.

b. Shall be capable of sending ISO15765-2 messages with data lengths up to 4124 bytes, or 4123 bytes for extended
addressed frames.

c. Shall be capable of receiving ISO15765-2 messages with data lengths up to 4124 bytes, or 4123 bytes for extended
addressed frames.


https://saenorm.com/api/?name=994fd4c9bd474c9d27e8ac5256aea9d2

SAE INTERNATIONAL

J2534™-2 DEC2020

Page 90 of 146

d. Shall support the CAN_MIXED_ FORMAT as described in Section 8. Additionally, filters shall ignore the CAN message
format (messages will be filtered on the address and data regardless of whether the message was received as a CAN
2.0 or CAN FD message).

e. ForlSO15765 in CAN 2.0 format, single frames and the last consecutive frames are padded when data size is less than
eight and padding is enabled.

f. For 1SO15765 in CAN FD format, single frames and the last consecutive frames are padded when data sizes greater
than eight but less than the CAN FD frame size when padding is enabled as defined in ISO15765-2.

g. The pass-thru device will send all flow control frames using the same CAN message format as the first frame. Thus, a
first frame received in CAN 2.0 format will generate a flow control frame using the CAN 2.0 format, a first frame received
in CAN FD format will generate a flow caontrol frame using the CAN ED format

h. Periodic messdges for ISO15765 on CAN FD are limited to a maximum <DataSize> of 11 bytes, wh

of CAN ID.

When the pass
shall accept flo

If the sender (p

Hthru device is transmitting a segmented ISO15765 on CAN FD message, the 1ISO1!
w control messages from the receiver in CAN FD format or CAN 2.0.fermat.

ass-thru device is receiving) sends a first frame with a message size larger than 412

with extended addressing, the pass-thru device shall NACK the first frame withya flow control frame

status overflow
22.2.3 Simultaned
See “Simultaneous|

22.3 Win32 Applid

value.
us Communication on Multiple Protocols
Communication on Multiple Protocols” section far-CAN FD.

ation Programming Interface

22.3.1 API Functipns - Overview

ISO15765 on CAN
of CAN FD are defi

A new <ProtocollD

FD will require hardware and software to support CAN FD. The details on the phys
hed in 1ISO11898-1:2015.

> has been defined fordS0O15765 on a CAN FD network. This section details the API

to enable use of th¢ SAE J2534 API as-applied to ISO15765 on CAN FD.

If this feature is not
calling application V

Table 94 summariz

supported an error code, ERR_NOT_SUPPORTED, will be returned by the call Pas
vill be required\to notify the user that this optional feature may not be supported by t

es the ehanges to the SAE J2534-1 API functions.

ch includes 4 bytes

h765 state machine

1 bytes, 4123 bytes
containing the flow

cal implementation

resources required

sThruConnect. The
he interface.

Table 94 - SAE J2534 API functions

Function Description of Change
PassThruConnect Added new <ProtocollD> values.
PassThruReadMsgs Added <RxStatus> bits to indicate how an

ISO15765 on CAN FD message was received.
PassThruWriteMsgs Added <TxFlags> to control how an ISO15765
on CAN FD message is transmitted.
PassThruloctl Added GET_CONFIG and SET_CONFIG
parameters. Added new IOCTL IDs to support
ISO15765 on CAN FD capability.
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22.3.2 API Functions - Detailed Information

22.3.2.1 PassThruConnect

PassThruConnect sets up the pass-thru resources required for CAN FD communication. After a successful call to
PassThruConnect, the physical layer shall remain disconnected, and no communication shall be possible until the data
phase baud rate has been set, and subsequent to that the communications pins have been selected. It is critical that the
data phase baud rate is set before the pins have been configured in order to ensure that the network is not corrupted.

22.3.2.2 Connect Flag Values

There are two connect flags defined for ISO15765 on CAN FD.

Table 95 - Connect flag values

Definition Description Bit
CAN_29HIT_ID 0 = receive standard CAN ID Use the SAE J2534~1 bit
(11 bit)
1 = receive extended CAN ID
(29 bit)
CAN_ID BOTH 0 = either standard or extended Use the|SAE J2534-1 bit

CAN ID types used - CAN ID
type defined by bit 8

1 = both standard and extended
CAN ID types used - if the CAN
controller allows prioritizing
either standard (11 bit) or
extended (29 bit) CAN ID!s’then
bit 8 will determine the higher
priority ID type

22.3.2.2.1 <ProtofollD> Values
The definition, desgription and value of the <PrgtocollD> value is defined in Table 96.

Table 96 - <ProtocollD> descriptions

Definition Description
FD_ISO15765_PS CAN FD adhering to ISO15765-2 flow
control
FD_ISO15765_CHx | Additional channels of ISO15765 on
CAN FD

22.3.2.2.2 Return|Values

There are no changes defined for the return values.

22.3.2.3 PassThruReadMsgs

22.3.2.3.1 RxStatus

<RxStatus> identified in Table 99 will apply to all ISO15765 on CAN FD messages.
22.3.2.4 PassThruWriteMsgs

22.3.2.41 TxFlags

<TxFlags> identified in Table 100 will apply to all ISO15765 on CAN FD messages.
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22.3.2.5 PassThruloctl

22.3.2.5.1 IOCTL ID Values

There are no new IOCTL ID values for ISO15765 on CAN FD.
22.3.2.6 Configuration Parameters

22.3.2.6.1 SET_CONFIG and GET_CONFIG supported parameters

All configuration parameters defined for ISO15765 in SAE J2534-1 (except the parameter excluded below) shall be
supported.

The BIT_SAMPLE| POINT and SYNC_JUMP_WIDTH configuration parameters are not changeablg for CAN FD. The
device must set th¢se parameters to the values defined in SAE J2284. If SET_CONFIG is called\with these parameters,
the error ERR_N%T_SUPPORTED will be returned. GET_CONFIG can be used to read the| arbitration phase
BIT_SAMPLE_POINT and SYNC_JUMP_WIDTH set by the device.

In addition, Table 97 shows the five new configuration parameters to support CAN FD.

Table 97 - IOCTL GET_CONFIG/SET_CONFIG parameters details

Default Value

Parampter Valid Values for Parameter (decimal) Description
FD_CAN_DATA_PHASE_RATE 250000, 500000, 1000000, 2000000, | N/A Thd data rate used
4000000, and 5000000 for {he data section
of 3 CAN FD

message. The data
phase rate cannot be
lesg than the
arbitration data rate.
FD_ISO15765_TX_DATA_LENGTH | 8, 12, 16, 20, 24,32, 48, 64 64 Thg data phase data
size used for
ISJ15765 single
frames, first frames,
and consecutive
frames.

Note: The last frame
shall always use the
smallest data length
posgible.
HS_CAN_TERMINATION 0,3 0 0 =[no termination

3 =|120-Qtermination

N_CR_MAX $6601+=5FFFF (1 mspet bit) 1666 €onsecutive frame
timeout.

ISO15765_PAD_VALUE $00 - $FF 0 Pad byte used to pad
frames.

For the Protocol ID FD_ISO15765 PS, the loctlID SET_CONFIG configuration parameter FD_CAN_DATA PHASE_RATE
must be set before the pins are selected, otherwise the return value shall be ERR_FAILED. If setting of the data phase rate
and pin selection are done in a single call, the application shall place the data phase rate configuration ahead of the pin
selection in the configuration array, otherwise the return value shall be ERR_FAILED.

For the Protocol IDs FD_ISO15765_CHx, the channel must remain at high-impedance until the loctllID SET_CONFIG
configuration parameter FD_CAN_DATA_PHASE_RATE is set, at which time the channel will be connected to the
associated pins. ERR_PIN_INVALID shall be returned from PassThruReadMsgs, PassThruWriteMsgs,
PassThruStartPeriodicMsg, or PassThruStartMsgFilter if the FD_CAN_DATA_ PHASE_RATE has not been successfully
set.
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22.4 Message Structure

22.41 C/C++ Definition

There is no change to the C/C++ definition.

22.4.2 Elements

There is no change to any of the elements.

22.4.3 Message Data Formats

When using FD_IS

Table 98 - Allowed message sizes per protocol

it CAN ID:

Min | Max | Min | Max

Protocol Tx Tx Rx Rx Notes
FD_ISO1p765_PS 4 4128 4 4128 | 4 bytes of CAN ID, 0.fo 4124 bytes pf
or ISO15765 data.
FD_ISO1$765_CHx
FD _I1SO1p765 PS 5 4128 5 4128 | 4 bytes of CANID, 1 byte extended|address,
or 0 to 4123 bytes of ISO15765 data.
FD_ISO1p765 CHx
using Ext¢nded
addressing

22.4.4 Format Ch

The <ProtocollD>
PassThruConnect

If the <DataSize>
returned.

If CAN_ID_BOTH
match CAN_29 BI

22.4.5 Conventior
There are no chang

22.4.6 Conventior

bcks for Messages Passed to the API

field of the pass-thru message structure“shall always contain the <ProtocollD> th
unction or a <ProtocollD> allowed by\mixed format.

n the PASSTHRU_MSG structure is not as defined in Table 98, then ERR_INVA
pit was not set duringtPassThruConnect, then the <TxFlag> CAN_29 BIT flag of
[ flag passed to the'RPassThruConnect, otherwise ERR_INVALID_MSG is returned.
s for Returningi\Messages from the API

es to this section.

s for,Réturning Indications from the API

At was passed into

LID_MSG shall be

the message must

There are no changes o this section.
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22.4.7 Message Flag and Status Definitions

22.4.7.1 RxStatus

Supported <RxStatus> bits:

Table 99 - <RxStatus> bit definitions

Definition

Description

Value

TX_MSG_TYPE

Receive indication/transmit
loopback

0 = received, i.e., this message was
transmitted on the bus by another
node

1 =tranemitted 1 o thic ic tha r\ho
t tHaHSHHte e85t CC

of the message
transmitted by the PassThru-d¢vice

START_OF_MESSAGE

Indicates the reception of the
first frame of an ISO15765
multi-frame message - CAN
ID and extended address, if
present, shall be included in
the message structure

0 = not a start of message indi¢ation
1 = first frame received

TX_INDICATION

ISO15765 TxDone indication

0 = no TxDone

PADDING_ERROR

- CAN ID and extended 1 =/TxBone
address, if present, shall be
included in the message
structure
ISO15165_ For <ProtocollD> 1ISO15765.@ | 0 = no error

CAN frame was received with
less than 8-data bytes

1 = padding error

ISO15165_ADDR_TYPE

ISO15765-2 addressing
method

0 = no extended address
1 = extended address is first b
after the CAN ID

—

e

frames, this flag reflects the
value of the BRS bit in the
received frame

CAN_29BIT_ID Indicates the CAN ID type for | 0 = 11-bit identifier
the ISO15765 on CAN FD 1 = 29-bit identifier
message
FD_CAN_BRS Far ISO15765 on CAN FD 0 = the CAN FD controller did not

switch baud rate during the data
phase (all bits at the arbitration
speed)

1 = the CAN FD controller switched to
the alternate baud rate during the
data phase

NOTE: The value shall be zerd for

CAN-2 0O framac
TN ZTo T articsS

FD_CAN_FORMAT

Indicates the format in which
the frame was received

0 = the message was received using
the CAN 2.0 format

1 = the message was received in the
CAN FD format

FD_CAN_ESI

Indicates the ERROR STATE
of the node that sent the
frame

0 = error active node
1 = error passive node

NOTE: This flag is not used for CAN
2.0 frames and shall be set to zero

Page 94 of 146
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22.4.7.2 TxFlags

Supported <TxFlags> bits:

Table 100 - <TxFlags> bit definitions

Definition Description Value
ISO15765_FRAME_PAD ISO15765-2 frame 0 = no padding
padding 1 = pad all flow-controlled
messages to a full frame size
using the PAD value
ISO15765_ADDR_TYPE ISO15765-2 0 = no extended address

1 — oxtanded-address-ic firet
t SxteraeaaaatressS1sH5l

\=a~a~aa~a oy

byte after the CAN ID

CAN_29BIT_ID CAN ID type for CAN 0 =11 bit
and 1ISO15765 1 =29 bit
FP_CAN_BRS For CAN FD frames, 0 = the CAN FD controller

this flag reflects the
value of the BRS bit
when sending a frame

will not switchbaud rate
during the data phase (all
bits at the ‘arbitration speed
1 =the CAN FD controller
will switch to the alternate
baud rate during the data
phase

NOTE: The value shall be
zero for CAN 2.0 frames

FP_CAN_FORMAT

Indicates the format in
which the frame' will be
transmitted

0 = the message will be
transmitted using the CAN
2.0 format

1 = the message will be
transmitted in the CAN FD
format

22.5 Discovery Support

The device shall report support for 1ISO15765 on CAN FD Network and associated parameters thr

mechanism defined Section 25.

23. READING THH VOLTAGE/ON'AN SAE J1962 PIN

23.1 Scope of the|Pin Voltage Read Optional Feature

This section detailq the'extensions to SAE J2534-1 that allow reading the voltage on a specified J1962

bugh the discovery

pin. A new IOCTL

ID is defined for thispurpose:

23.2 Win32 Application Programming Interface

The PassThruloctl function is used with the following IOCTL ID: READ_J1962PIN_VOLTAGE.

The <loctlID> value of READ _J1962PIN_VOLTAGE is used to obtain the voltage on the specified SAE J1962 pin measured
at the time of the function call. Table 101 describes the parameters for this function call. When the function is successfully
completed, voltage read on the designated pin shall be placed in the variable pointed to by <OutputPtr>. The measurable
voltage range shall be minimum of 0 to 24 VDC with an accuracy of at least £500 mV and a resolution of at least 200 mV.
A larger range is allowed; typical regulated voltage range on 12 VDC systems is 0 to 16 V, while regulated voltage on
24 VDC systems is 0 to 32 V. When a voltage greater than the maximum range is sampled, the device should report its
maximum range value. The units shall be in millivolts. The ground reference shall be signal ground, defined as pin 5 on the
SAE J1962 connector. Attempting to reading voltages on pins 4 or 5 shall not be supported and shall result in the return

value ERR_PIN_INVALID.


https://saenorm.com/api/?name=994fd4c9bd474c9d27e8ac5256aea9d2

SAE INTERNATIONAL J2534™-2 DEC2020 Page 96 of 146

Device shall return STATUS_NOERROR for pins it supports and ERR_PIN_INVALID for pins it does not support. A voltage
reading on pin 16 should report the same voltage as a call to READ_VBATT.

NOTE: The pass-thru device is not required to provide high sample rate voltage measurements. The pass-thru device must
update the voltage measurement for the specified pin at a minimum 10 Hz rate. If an application is calling the
READ_J1962PIN_VOLTAGE PassThruloctl at a rate faster than the specified minimum rate, the pass-thru device
may return the same reading for multiple function calls.

Differences Between API Function Calls that Read Voltage:

The voltage on pin 16 can be read using READ_VBATT or, if supported, READ_J1962PIN_VOLTAGE pin 16. An application
should use the READ_VBATT function call to read the voltage on pin 16 since this method is the standard SAE J2534-1
way to read the voltage and must be supparted on all devices READ J1962PIN VOI TAGE shall be used when there is
an application featyre need to read voltage from any one of the supported connector pins to accomplish)g diagnostic process
supported by the diagnostic application.

Table 101 - READ_J1962PIN_VOLTAGE details

Parameter Description
ChannellD Device ID assigned by DLL during PassThruOpen.
logtlID Is set to READ_J1962PIN_VOLTAGE.
InputPtr Is a pointer to an unsigned long containingthe pin number (1 to 16).
OutputPtr Is a pointer to an unsigned long where/the-pin voltage is returned.

The following is a gode example to read the voltage on a pin:

unsigned Igng ulPin = 1;
unsigned Igng ulPinVoltage;
long RetV{;

RetVal = PpssThruloctl(DevicelD, READ_J1962RIN_VOLTAGE, &ulPin, &ulPinVoltage);
if(RetVal =f STATUS_NOERROR)

{
if(JIPinVoltage > 6000) printf(“*Key’is ON\n");
else printf(“Key is OFF”);

}

23.3 Discovery Support

The device shall report suppeft for reading the SAE J1962 pin voltage through the discovery meg¢hanism defined in
Section 25.

24. ETHERNET_NPDIS

24.1 Scope of the EthermetOptiomat Feature

This implementation of Ethernet is different from all other protocols because all message traffic shall be routed through an
application interface for Ethernet as defined by the Microsoft's Network Driver Interface Specification (NDIS). The actual
implementation may use the PC’s internal network adapters or a remote NDIS miniport driver (RNDIS).

The SAE J2534 API's primary responsibility shall be to assert the activation signal, and configure routing for physical
Ethernet connection to the DLC. The NDIS driver may be pre-loaded on the PC or loaded when PassThruConnect() is
called. The installed NDIS driver shall be compatible with current and future versions of the Windows operating system.

Figure 14 shows how the ETHERNET_NDIS implementation is divided between the pass-thru device and the Windows
Ethernet system.


https://saenorm.com/api/?name=994fd4c9bd474c9d27e8ac5256aea9d2

SAE INTERNATIONAL J2534™-2 DEC2020 Page 97 of 146

Figure 14 - ETHERNET_NDIS implementation
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24.2 Pass-Thru System-Requirements

Application developers should consult ISO13400-2 and Windows Socket Services examples when implementing
communications with the vehicle that will take place after the Pass-Thru NDIS Connection is established.

24.2.1 Connection to Vehicle
The Pass-Thru Interface shall support the following features to meet the Ethernet communication protocol requirements:

a. Pass-thru Device attachment cable shall meet the wiring requirements for Ethernet pin specified for the vehicle DLC
(reference ISO13400-4 and Table 104 of this document)

b. Meet the test equipment activation line requirements specified in ISO13400-3:2016.
c. Support the activation line process as defined in ISO13400-3:2016.

d. Support data rates of 10M bps or 100M bps as defined in IEEE 802.3.


https://saenorm.com/api/?name=994fd4c9bd474c9d27e8ac5256aea9d2

SAE INTERNATIONAL J2534™-2 DEC2020 Page 98 of 146

e. Support the 100Base-TX and 10Base-T standards as defined in IEEE 802.3.

f.  Support the auto-MDI(X) feature as defined in IEEE 802.3.

24.2.2 Protocol Details

24.2.21 Link Activation

The full requirements for the activation line shall be met. The activation line needs to be pulled high to a threshold greater

than 5V and kept there for the Ethernet connection to be activated. The activation line shall be asserted whenever an SAE
J2534 ETHERNET_NDIS protocol connection is created. Refer to ISO13400-3:2016 for guidance on Ethernet activation.

24.2.3 Simultanequs-Communication-on l\/llllfirr_\ln Protocols

The ETHERNET_INDIS implementation will operate simultaneous with CAN or CAN-FD. Table* 102 indicates which
combinations of prgtocols shall be supported simultaneously.

Table 102 - Simultaneous communication options

Data Link Set 1 | Data Link Set 2
CAN Ethernet NDIS
CAN FD

ISO15765

ISO15765 FD

24.2.4 Pin Usage
ETHERNET_NDIS|is connected to the following pins on the SAEJ1962 connector:

Table 103 - ETHERNET: NDIS pin usage details

SAE J1962 PIN | Option*1-Configuration | Option 2 Configuration

1 Ethernet Tx (+)
3 Ethernet Tx (+)

8 Activation Line Activation Line

9 Ethernet Tx (-)

11 Ethernet Tx (-)

12 Ethernet Rx (+) Ethernet Rx (+)
13 Ethernet Rx (-) Ethernet Rx (-)

24.2.5 API Functiq)ns +'Overview

Information contained in this Section defines the API resources required to support an optional protocol channel. This
channel, identified as ETHERNET _NDIS, will require hardware and software API support to fully implement this feature.
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If this feature is not supported, an error code—ERR_NOT_SUPPORTED—uwill be returned by the call PassThruConnect.

Table 104 summarizes the changes to the SAE J2534-1 API functions.

Table 104 - SAE J2534 API functions

Function Description of Change
PassThruConnect Added new <ProtocollD> values.
PassThruReadMsgs Always returns an error because this feature is

not supported for ETHERNET NDIS.
PassThruWriteMsgs Always returns an error because this feature is

not supported for ETHERNET NDIS.

P

T Ot tD o i ol oy
PrOSTTTTOUTAtT CTTOUTCIVISY

not supported for ETHERNET NDIS.

N (WUP-CWP NI TR =N rear-b -+ ‘i f fieo 1o
Mgy S ToOrmTS arr CImouTr ot Tau st isSToatarcT

P

bssThruStartMsgFilter

Always returns an error because this feature i
not supported for ETHERNET NDIS:

7

P

ass Thruloctl

Added new IOCTL ID.

24.2.5.1 PassThri

Calling PassThruC
of the following:

a. If a specific J
designated pin

b. Automatically d

IConnect

bnnect with the <ProtocollD> set to ETHERNET _NDIS shall command the pass-thru

etermine Option 1 or Option 2 pin configuration“by performing the activation proce

followed by enabling the activation pull-up that wakes the vehicle’s Ethernet network.

PassThruConnect
242511 <Flags|

Table 105 outlines

> Values

bhall return ERR_NO_CONNECTION. ESTABLISHED if the activation line process f

how the various <Flags> values will impact the Ethernet pins used.

Table 105 - <Flags> descriptions

interface to do one

962 pin configuration is selected by the application, the Pass-Thru Interface shall connect to the
configuration and then enable the activation pull-up that wakes the vehicle’s Etherng

bt network.

5s (per 1ISO13400),

ails.

Flags Description
NDIS PINS| OPTI | NDIS' PINS OPTI
ON2 State ON1 State
0 0 Automatically determine if the pin configuration is Option 1 or
Option 2 by reading activation line per 1ISO13400
0 1 Force Option 1 pin configuration
1 Force Option 2 pin configuration

1

Automatically determine if the pin configuration is Option 1 or

Option 2 by reading activation line per 1ISO13400

24.2.5.1.2 <BaudRate> Values

The baud rate shall be auto negotiated by the NDIS device. The value of <BaudRate> is not evaluated by the API.
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24.2.5.1.3 <ProtocollD> Values

The definition, description, and value of the <ProtocollD> value is defined in Table 106.

Table 106 - <ProtocollD> descriptions

Definition
ETHERNET_NDIS

Description
Raw Ethernet messages.

24.2.5.2 PassThruReadMsgs

The ETHERNET _NDIS protocol does not support receiving messages with the pass-thru device. Thus, a call to

PassThruReadMsg
24.2.5.3 PassThri

The ETHERNET |
PassThruWriteMsg

24.2.5.4 PassThr

The ETHERNET _N
the error ERR_NO]

24.2.5.5 PassThr

The ETHERNET_N
error ERR_NOT_S

24.2.5.6 PassThr

24.25.6.1 |0CTL

2425611 GET

The IOCTL ID, GE
defined by NDIS_A|
interface adapter.

messages to the c(

Details of the GET |
application.

oLl & n) ol o W o Y AN flaYElanlaVa¥lmis ol el =Y
o WINTTCLUTTT T TITUT LLINTN_INUT _OUINT"UNTLU.
IWriteMsgs

NDIS protocol does not support transmitting messages with the pass-thru devig
s will return the error ERR_NOT_SUPPORTED.

I StartPeriodicMsg

DIS protocol does not support periodic messages. Thus, a gall to PassThruStartPer
[ SUPPORTED.

| StartMsgFilter

DIS protocol does not support message filters.“Thus, a call to PassThruStartMsg
UPPORTED.

iloctl

ID Values

| NDIS_ADAPTER_INFO

T_NDIS_ADAPTER _INEO shall return information pertaining to the PC’s internal
DAPTER _INFORMATION structure. This IOCTL ID assists an application in binding t
When an application binds to a network interface adapter, it can filter which inbg

nfigured adapter 1P address will be forwarded to the application.

[NDIS_ADAPTER_INFO are shown in Table 107. This information is read-only and

e. Thus, a call to

odicMsg will return

Filter will return the

hetwork adapter as

b a specific network
und and outbound

cannot be set by an
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Table 107 - GET_NDIS_ADAPTER_INFO details

Parameter Description
ChannellD Channel ID assigned by DLL during PassThruConnect.
loctliD Is set to the define GET_NDIS_ADAPTER_INFO.
InputPtr Is a NULL pointer, as this parameter is not used.
OutputPtr Points to the structure, NDIS_ ADAPTER_INFORMATION, which is defined as follows:
typedef struct

{
char AdapterUniquelD[128];
char AdapterName[64];

tTorterey

unsigned char MAC_Address[6]
unsigned char IPV6_Address[16];
unsigned char IPV4_Address[4];
unsigned long EthernetPinConfig;

} NDIS_ADAPTER_INFORMATION;

where:

AdapterUniquelD is the Operating System unique-registry key for the adapter, which is
an ASCII string that is NULL terminated. (For example, “{269623C9-C702-499E-90A4-
E371092FC76A}".)

AdapterName is the Adapter Display Name, which is an ASCII string that is NULL
terminated. (For example, “Acme PasssThru NDIS Adapter”.)

Status is the adapter status; O=disabled, 1=enabled.

MAC_Address is the MedialAccess Control (MAC) Address of the NDIS adapter that is
connected to the vehicle!

IPV6_Address is the IPv6 address assigned to the NDIS adapter. There shal| be no
compressed or short form notation. The bytes shall be in network order big endian
format. If the-address is not available, all bytes shall be set to zero.

IPV4_Address is the IPv4 address assigned to the NDIS adapter. The bytes ghall be in
network-order big endian format. If the address is not available, all bytes shall be set to
zefo)

EthernetPinConfig is the current Ethernet pin configuration for the NDIS adapter;
1=Option 1, 2=Option 2 (see Table 104 for more details).

24.3 Discovery Support

The device shall report support for ETHERNET_NDIS protocol and associated parameters through the discovery
mechanism defined in Section 25.

24.4 DLL Installation and Registration
Upon device installation, a key will be set in the appropriate registry folder to indicate the support for the Ethernet protocol.

In the case of devices which contain dynamic hardware architecture, an application will be able to determine the lack of
runtime support when an error is returned from a PassThruConnect().
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The registry entries are retained for support of legacy applications. New applications shall use the discovery mechanism
defined in Section 25.

25. DISCOVERY MECHANISM

25.1 Scope of the Discovery Mechanism Feature

This section details the extensions to SAE J2534-1 to support a mechanism to programmatically determine/confirm the
capabilities of a specific SAE J2534 device. This section details only the changes from SAE J2534-1. Items not specifically

detailed in this section are assumed not to have changed.

25.2 Pass-Thru System Requirements

The Discovery Medhanism imposes no additional hardware requirements.
25.3 Win32 Appligation Programming Interface

25.3.1 API Functipns - Overview

The purpose of thig feature is to provide a mechanism to programmatically determine/confirm the capgbilities of a specific
SAE J2534 device.|These capabilities are static and shall not change based on the Current state of the dgvice. (For example,
the identification offwhich pins ISO15765 can be switched to shall not be altered if\some of those pins pre currently in use
by another protocol.)
To access the cgpabilities, an application must successfully call RassThruOpen. Then, the application must call
PassThruloctl with @ list of parameters it is interested in. Upon return;\the device will indicate if the pargmeter is supported
and its associate value. Two new loctlIDs have been defined to support this feature, they are:

GET_DEVICE_INFO - Used to acquire the general capabilities of the device.

GET_PROTOCOL | INFO - Used to acquire the protocol.specific capabilities of the device.

To obtain the gengral capabilities of the deviceythe application shall call PassThruloctl with the ChannellD set to the
DevicelD returned from PassThruOpen, loctilD set to GET_DEVICE_INFO, and OutputPtr polnting to a list of
parameter/value pdirs of interest to the user on.the specified device.

To obtain the protocol specific capabilities*of the device, the application shall call PassThruloctl with tHe ChannellD set to
the DevicelD returjed from PassThruOpen, loctlID set to GET_PROTOCOL_INFO, the InputPtr pointing to a Protocol ID,
and OutputPtr pointing to a list of parameter/value pairs of interest to the user for the associated protogol on the specified
device. It is expected that the application would repeat this step for each protocol it is interested in.

Table 108 summar|zes thesehanges to the SAE J2534-1 API functions.

Table 108 - SAE J2534 API functions

Function Description of Change
PassThruloctl Add new loctlID values
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25.3.2 API Functions - Detailed Information

25.3.2.1

IOCTL Section

There are two additional loctlIDs, as follows:

Table 109 - IOCTL details

InputPtr OututPtr
Value of loctlID Represents Represents Purpose
GET_DEVICE_INFO NULL pointer Pointer to To acquire the general
SPARAM LIST | capabilities of the device.
GET_PROFOGOLINFO RPorterte RPorterte To-acquire-theprotecol
Protocol ID SPARAM_LIST | specific capabilities ofj the

device.

25.3.2.2 GET_DH

The loctlID value g
calling application i
(a return code of §
Requests for paran
to NOT_SUPPORT

exist). Valid device

VICE_INFO

f GET_DEVICE_INFO shall be used to request the general capabilities of an SAE
5 responsible for allocating and initializing the inputs described in able 110. Upon su
TATUS_NOERROR), the corresponding supported and/or value elements shall h
neters that are not supported by the device shall cause the corresponding supporte
ED and the corresponding value to remain unaltered. In this case, the interface shall ¢
the rest of the parameters in the list and the return code shall be STATUS (NOERROR (as long as no oth
parameters and their associated descriptions are détailed in Table 111.

J2534 device. The
ccessful completion
ave been updated.
H element to be set
ontinue processing
er errors conditions
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Table 110 - GET_DEVICE_INFO details

Parameter Description
ChannellD Device ID assigned by DLL during PassThruOpen.
loctliD Is set to the define GET_DEVICE_INFO.
InputPtr Is set to NULL, as this parameter is not used.
OutputPtr Points to the structure SPARAM_LIST, which is defined as follows:
typedef struct
{

unsigned long NumOfParams;/* number of SPARAM elements */
SPARAM *ParamPtr;/* array of SPARAM */

FSPARAMLIST
} ST

where:

NumOfParms is an INPUT, set by the application, which conftains the
number of SPARAM elements in the array pointed to by ParamPtr.

ParamPtr is an INPUT, set by the application, which points to an array pf
SPARAM structures allocated by the application,

The structure SPARAM is defined as follows:

typedef struct
{
unsigned long Parameter;/* name*of/parameter */
unsigned long Value;/* value of the parameter */
unsigned long Supported;/* stipport for parameter */
} SPARAM

where:

Parameter is an INPUT, set by the application, which represents the |10 of
the parameter requested (see Table 111 for a list of valid parameters).

Value isitypically an OUTPUT, set by the interface, which represents the
parameter’s value. However, for certain parameters Value may also begf an
INPUT set by the application (see Table 111 for more details).

Supported is an OUTPUT, set by the interface to 0 (indicating the
associated parameter is NOT_SUPPORTED) or 1 (indicating the
associated parameter is SUPPORTED). The contents of Value shall
remain unchanged if the parameter is NOT _SUPPORTED.
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Table 111 - GET_DEVICE_INFO parameter details

Parameter Description Associated Value

SERIAL_NUMBER

Represents the device
serial number.

Value is an OUTPUT that, upon return,
contains an unsigned long that is the device
serial number.

PART_NUMB

ER

Represents the part
number of the device.

Value is an OUTPUT that, upon return,
contains an unsigned long that is the device
part number.

J1850PWM_SUPPORTED

Represents support for
SAE J1850PWM related
Protocol IDs.

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format
0xPPQQRRSS) where each byte

ranresents-tha followina:
FepreSeRtSte+onroWiRg-

PP must be 0.
QQ is the number of J1850PWM_CHx
Protocol IDs that are available
RR is the number of channels ffor the
J1850PWM_PS Rrotocol ID that are
available.
SSis 1 if the 31850PWM Protocol ID is
supported) otherwise it must be 0.

J1850VPW_9

UPPORTED

Represents support for
SAE J1850VPW related
Protocol IDs.

Value is an OUTPUT that, upgn return,
contains an unsigned long (with the format
OxPPQQRRSS) where each byte
represents the following:
PP must be 0.

QQ is the number of J1850VPW_CHx
Protocol IDs that are available
RR is the number of channels ffor the
J1850VPW_PS Protocol ID that are
available.
SSis 1 if the J1850VPW Protqcol ID is
supported; otherwise it must be 0.

1S09141_SUI

PPORTED

Represents support for
1ISO9141 related Protocol
IDs.

Value is an OUTPUT that, upgn return,
contains an unsigned long (with the format
0xPPQQRRSS) where each byte
represents the following:
PP must be 0.

QQ is the number of ISO9141] CHx
Protocol IDs that are available
RR is the number of channels [for the
ISO9141_PS Protocol ID that are available.
SSis 1 if the ISO9141 Protocql ID is
supported; otherwise it must be 0.

1ISO14230_SU

JPPORTED

Ranrecsants stinnaort for
e PreSeHSSHUpPPOrtot
1ISO14230 related
Protocol IDs.

Value-isan-OUTRPUT that—upan return,
contains an unsigned long (with the format
O0xPPQQRRSS) where each byte
represents the following:

PP must be 0.

QQ is the number of ISO14230 CHx
Protocol IDs that are available.

RR is the number of channels for the
ISO14230_PS Protocol ID that are
available.

SSis 1 if the ISO14230 Protocol ID is
supported; otherwise it must be 0.
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Parameter

Description

Associated Value

CAN_SUPPO

RTED

Represents support for

CAN related Protocol IDs.

Value is an OUTPUT that, upon return,

contains an unsigned long (wit

h the format

O0xPPQQRRSS) where each byte

represents the following:
PP must be 0.

QQ is the number of CAN_CHx Protocol IDs

that are available.
RR is the number of channels

for the

CAN_PS Protocol ID that are available.

SS is 1 if the CAN Protocol ID
otherwise it must be 0.

is supported;

ISO15765_SL

PPQRTED

Represents sunport for
L rr

\alue is an QUTPUT that_upgn return,

ISO15765 related
Protocol IDs.

contains an unsigned long (vT/i]h the format

O0xPPQQRRSS) where each b
represents the followingi

PP must be 0.

QQ is the number, of ISO1576
Protocol IDs that are available
RR is the number of channels
ISO15765) PS Protocol ID tha
available:

SS,isWif ISO15765 is support
it-miust be 0.

yte

b CHXx

for the
are

ed; otherwise

FT_CAN_SUH

PPORTED

Represents support for
FT_CAN related Protocol
IDs.

Value is an OUTPUT that, upo

n return,

contains an unsigned long (with the format

O0xPPQQRRSS) where each b
represents the following:

PP must be 0.

QQ is the number of FT_CAN|
IDs that are available.

RR is the number of channels
FT_CAN_PS Protocol ID that

SS must be 0.

yte

| CHx Protocol

for the
hre available.

FT_1SO15765

_SUPPORTED

Represents support for
FT_1SO15765 related
Protocol IDs.

Value is an OUTPUT that, upo

n return,

contains an unsigned long (with the format

O0xPPQQRRSS) where each b
represents the following:

PP must be 0.

QQ is the number of FT_ISO1
Protocol IDs that are available
RR is the number of channels
FT_ISO15765_PS Protocol ID
available.

yte

5765 _CHx

for the
that are

SS musthe 0

SCI_A_ENGINE_SUPPORTED

Represents support for
the SCI_A_ENGINE
Protocol ID.

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format
0xPPQQRRSS) where each byte

represents the following:

PP must be 0.

QQ must be 0.

RR must be 0.

SSis 1if the SCI_A_ENGINE

Protocol ID is

supported; otherwise it must be 0.
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Associated Value
Value is an OUTPUT that, upon return,
contains an unsigned long (with the format

Parameter
SCI_A TRANS_SUPPORTED

Description
Represents support for
the SCI_A_TRANS

Protocol ID.

O0xPPQQRRSS) where each byte

represents the following:
PP must be 0.
QQ must be 0.
RR must be 0.

SSis 1 if the SCI_A_TRANS Protocol ID is
supported; otherwise it must be 0.

SCI_B_ENGINE_SUPPORTED

Represents support for

the SCI_B_ENGINE
Protocol lD

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format

ﬂyDDﬂﬂQQQQ) where each b

/te

represents the following:

PP must be 0.

QQ must be 0.

RR must be 0.

SSis 1 if the SCH B_ENGINE
supported; otherwise it must b

Protocol ID is
e 0.

SCI_B_TRAN

S_SUPPORTED

Represents support for
the SCI_B_TRANS
Protocol ID.

Value is an OYTPUT that, upg

n return,

contains @n-unsigned long (with the format

0xPPQQRRSS) where each b
represents the following:

PR ‘must be 0.

QQ must be 0.

RR must be 0.

SSis 1 if the SCI_B_TRANS H
supported; otherwise it must b

yte

rotocol ID is
e 0.

SW_ISO1576

6_SUPPORTED

Represents supportfor
SW_ISO15765;related
Protocol IDs:

Value is an OUTPUT that, upo

n return,

contains an unsigned long (with the format

O0xPPQQRRSS) where each b
represents the following:
PP must be 0.

yte

QQ is the number of SW_ISO15765_ CHx
Protocol IDs that are available
RR is the number of channels [for the
SW_1S0O15765 PS Protocol I that are
available.
SS must be 0.

SW_CAN_SUPPORTED Represents support for Value is an OUTPUT that, upgn return,

SW_CAN related Protocol
IDs.

contains an unsigned long (with the format

O0xPPQQRRSS) where each b
represents the following:

PP must be 0.
QQ is the number of S\WW._CA

yte

Protocol IDs that are available
RR is the number of channels
SW_CAN_PS Protocol ID that
SS must be 0.

CHx

for the
are available.
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Parameter

Description

Associated Value

GM_UART_SUPPORTED

Represents support for
GM_UART related
Protocol IDs.

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format
O0xPPQQRRSS) where each byte
represents the following:

PP must be 0.

QQ is the number of GM_UART_CHx
Protocol IDs that are available.

RR is the number of channels for the
GM_UART _PS Protocol ID that are
available.

SS must be 0.

UART_ECHO_BYTE_SUPPQRTE

Represents sunport for
L rr

Value is an OUTPUT fhnf, upan return,

D

UART_ECHO_BYTE
related Protocol IDs.

contains an unsigned long (wi]h the format
O0xPPQQRRSS) where each byte
represents the followingi
PP must be 0.

QQ is the number; of
UART_ECHOWBYTE_CHx Prgtocol IDs that
are availablé!
RR is the'number of channels ffor the
UART ¢EEHO_BYTE_PS Protpcol ID that
are available.
SS‘must be 0.

HONDA_DIAGH_SUPPORTED

Represents support for
HONDA_DIAGH related
Protocol IDs.

Value is an OUTPUT that, upgn return,
contains an unsigned long (with the format
0xPPQQRRSS) where each byte
represents the following:
PP must be 0.

QQ is the number of HONDA_|DIAGH_CHx
Protocol IDs that are available
RR is the number of channels [for the
HONDA_DIAGH_PS Protocol [ID that are
available.

SS must be 0.

J1939_SUPPPRTED

Represents support for
SAE J1939 related
Protocol IDs.

Value is an OUTPUT that, updn return,
contains an unsigned long (with the format
0xPPQQRRSS) where each byte
represents the following:
PP must be 0.

QQ is the number of J1939_CHx Protocol
IDs that are available.
RR is the number of channels ffor the
J1939 PS Protocol ID that arg available.
SS mustbhe 0

J1708_SUPPORTED

Represents support for
SAE J1708 related
Protocol IDs.

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format
0xPPQQRRSS) where each byte
represents the following:

PP must be 0.

QQ is the number of J1708_CHx Protocol
IDs that are available.

RR is the number of channels for the
J1708M_PS Protocol ID that are available.
SS must be 0.

Page 108 of 146
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Parameter

Description

Associated Value

TP2_0_SUPPORTED

Represents support for
TP2_0 related Protocol
IDs.

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format
O0xPPQQRRSS) where each byte

represents the following:
PP must be 0.

QQ is the number of TP2_0_CHx Protocol

IDs that are available.
RR is the number of channels

for the

TP2_0_PS Protocol ID that are available.

SS must be 0.

J2610_SUPPORTED

Represents support for
SAE 12610 related

Value is an OUTPUT that, upon return,

contains an ||neignnrl Irmg (\A/if the format

Protocol IDs.

O0xPPQQRRSS) where each'b
represents the following:

PP must be 0.

QQ is the number of\J2610_C
IDs that are available.

RR is the number‘of channels
J2610_PS Protocol ID that arg
SS mustbe-0.

yte

Hx Protocol

for the
available.

ANALOG_IN_|SUPPORTED

Represents support for
ANALOG_IN_xxx related
Protocol IDs.

Value is an OUTPUT that, upo

n return,

contains an unsigned long (with the format

0xPPQQRRSS) where each b
represents the following:
PP must be 0.

QQ is the number of ANALOG_

Protocol IDs that are available
RR must be 0.
SS must be 0.

yte

IN_x

FD_CAN_SUPPORTED

Represents_stipport for
CAN FD related Protocol
IDs.

Value is an OUTPUT that, upg

n return,

contains an unsigned long (with the format

O0xPPQQRRSS) where each b
represents the following:

PP must be 0.

QQ is the number of FD_CAN
Protocol IDs that are available
RR is the number of channels
FD_CAN_PS Protocol ID that
SS must be 0.

yte

| CHx

for the
are available.

FD_ISO1576%_SUPPORTED

Represents support for
ISO15765 on CAN FD
related Protocol IDs.

Value is an OUTPUT that, upo

n return,

contains an unsigned long (with the format

O0xPPQQRRSS) where each b
represents the following:

yte

PP musthe Q

QQ is the number of FD_ISO1
Protocol IDs that are available
RR is the number of channels

5765_CHx

for the

FD _1SO15765_PS Protocol ID that are

available.
SS must be 0.
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Parameter

Description

Associated Value

J1850PWM_SIMULTANEOUS

Represents support for
SAE J1850PWM related
Protocol IDs.

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format
O0xPPQQRRSS) where each byte

represents the following:
PP must be 0.

QQ is the number of J1850PWM_CHx

Protocol IDs that can operate
simultaneously.
RR is the number of channels

for the

J1850PWM_PS Protocol ID that can

operate simultaneously.

SS is 1 if the 11850PWM Protocol ID is

supported; otherwise it mustb

e 0.

J1850VPW_SIMULTANEOUS

Represents support for
SAE J1850VPW related
Protocol IDs.

Value is an OUTPUT that;, upo

n return,

contains an unsigned-long (with the format

O0xPPQQRRSS) where‘each b
represents the following:

PP must be 0.

QQ is the number of J1850VP
Protocol iDs’/that can operate

simultaneously.

RR.is'the number of channels
J1850VPW_PS Protocol ID th
operate simultaneously.

SSis 1 if the J1850VPW Protd
supported; otherwise it must b

yte

W_CHx

for the
at can

col ID is
e 0.

1ISO9141_SIMULTANEOUS

Represents support.for
ISO9141 related Protocol
IDs.

Value is an OUTPUT that, upo

n return,

contains an unsigned long (with the format

0xPPQQRRSS) where each b
represents the following:

PP must be 0.

QQ is the number of ISO9141 |
Protocol IDs that can operate

simultaneously.

RR is the number of channels
ISO9141_PS Protocol ID that

simultaneously.

SSis 1 if the ISO9141 Protocd
supported; otherwise it must b

yte

| CHx

for the
Can operate

IIDis
e 0.

1ISO14230_SIMULTANEQUS

Represents support for
1ISO14230 related
Protocol IDs.

Value is an OUTPUT that, upo

n return,

contains an unsigned long (with the format

0xPPQQRRSS) where each b
represents the following:

yte

PP must bhe Q

QQ is the number of ISO14230_CHx

Protocol IDs that can operate
simultaneously.
RR is the number of channels

for the

ISO14230_PS Protocol ID that can operate

simultaneously.

SSis 1 if the ISO14230 Protocol ID is
supported; otherwise it must be 0.
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Parameter

Description

Associated Value

CAN_SIMULTANEOUS

Represents support for

CAN related Protocol IDs.

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format
O0xPPQQRRSS) where each byte

represents the following:
PP must be 0.

QQ is the number of CAN_CHx Protocol IDs

that can operate simultaneous
RR is the number of channels

ly.
for the

CAN_PS Protocol ID that can operate

simultaneously.
SSis 1 if the CAN Protocol ID

otherwise it must be 0

is supported;

ISO15765_SI

MULTANEOUS

Represents support for
ISO15765 related
Protocol IDs.

Value is an OUTPUT that, upg

n return,

contains an unsigned long, (with the format

O0xPPQQRRSS) where‘each b
represents the followihg:

PP must be 0.

QQ is the numberof ISO1576
Protocol IDs that can operate

simultaneously.

RR is thexnumber of channels
ISO15765_PS Protocol ID tha
simultaneously.

S8 is 1if ISO15765 is support
it must be 0.

yte
b CHXx
for the

can operate

ed; otherwise

FT_CAN_SIMULTANEOUS

Represents support for
FT_CAN related Protacol
IDs.

Value is an OUTPUT that, upo

n return,

contains an unsigned long (with the format

O0xPPQQRRSS) where each b
represents the following:

PP must be 0.

QQ is the number of FT_CAN|
IDs that can operate simultang
RR is the number of channels
FT_CAN_PS Protocol ID that

simultaneously.

SS must be 0.

yte

| CHx Protocol
ously.

for the

Can operate

FT_ISO15764

_SIMULTANEOUS

Represents support for
FT_1SO15765 related
Protocol IDs.

Value is an OUTPUT that, upo

n return,

contains an unsigned long (with the format

O0xPPQQRRSS) where each b
represents the following:

PP must be 0.

QQ is the number of FT_ISO1
Protocol IDs that can operate

yte

5765_CHx

simultaneausly

RR is the number of channels
FT 1SO15765 PS Protocol ID
operate simultaneously.

SS must be 0.

for the
that can

SCI_A_ENGINE_SIMULTANEOUS

Represents support for
the SCI_A_ENGINE
Protocol ID.

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format
O0xPPQQRRSS) where each byte

represents the following:

PP must be 0.

QQ must be 0.

RR must be 0.

SSis 1if the SCI_A_ENGINE

Protocol ID is

supported; otherwise it must be 0.
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SCI_A_TRAN

S_SIMULTANEOUS

Represents support for
the SCI_A_TRANS
Protocol ID.

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format
O0xPPQQRRSS) where each byte
represents the following:

PP must be 0.

QQ must be 0.

RR must be 0.

SSis 1 if the SCI_A_TRANS Protocol ID is
supported; otherwise it must be 0.

SCI_B_ENGINE_SIMULTANEOUS

Represents support for

the SCI_B_ENGINE
Protocol lD

Value is an OUTPUT that, upon return,

contains an unsigned long (with the format
ﬂyDDﬂnQQQQ) where each byte

represents the following:
PP must be 0.
QQ must be 0.
RR must be 0.
SSis 1 if the SCh B_ENGINE [Protocol ID is
supported; otherwise it must be 0.

SCI_B_TRAN

S_SIMULTANEOUS

Represents support for
the SCI_B_TRANS
Protocol ID.

Value is an OUTPUT that, upgn return,
contains @n-unsigned long (with the format
0xPPQQRRSS) where each byte
represents the following:
PR ‘must be 0.

QQ must be 0.

RR must be 0.

SSis 1 if the SCI_B_TRANS Rrotocol ID is
supported; otherwise it must be 0.

SW_ISO1576

6_SIMULTANEOUS

Represents supportfor
SW_ISO15765;related
Protocol IDs:

Value is an OUTPUT that, upgn return,
contains an unsigned long (with the format
0xPPQQRRSS) where each byte
represents the following:

PP must be 0.

QQ is the number of SW_ISO
Protocol IDs that can operate
simultaneously.

RR is the number of channels ffor the
SW_1S0O15765 PS Protocol 1D that can
operate simultaneously.
SS must be 0.

5765_CHx

SW_CAN_SINIULTANEOUS

Represents support for
SW_CAN related Protocol
IDs.

Value is an OUTPUT that, upgn return,
contains an unsigned long (with the format
0xPPQQRRSS) where each byte

represents the following:
PP musthe Q

QQ is the number of SW_CAN_CHx
Protocol IDs that can operate
simultaneously.

RR is the number of channels for the
SW_CAN_PS Protocol ID that can operate
simultaneously.

SS must be 0.
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GM_UART_SIMULTANEOUS

Represents support for
GM_UART related
Protocol IDs.

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format
O0xPPQQRRSS) where each byte
represents the following:

PP must be 0.

QQ is the number of GM_UART_CHx
Protocol IDs that can operate
simultaneously.

RR is the number of channels for the
GM_UART _PS Protocol ID that can operate

simultaneously.
SS mustbhe 0

UART_ECHO| BYTE_SIMULTANE

ous

Represents support for
UART_ECHO_BYTE
related Protocol IDs.

Value is an OUTPUT that, upgn return,
contains an unsigned long, (with the format
O0xPPQQRRSS) where each byte
represents the followihg:
PP must be 0.

QQ is the numberof
UART_ECHOyYBYTE_CHx Prgtocol IDs that
can operate-simultaneously.
RR is thernumber of channels for the
UARTUECHO_BYTE_PS Protpcol ID that
cafoperate simultaneously.
S8 must be 0.

HONDA_DIAGH_SIMULTANEOUS

Represents support for
HONDA_DIAGH related
Protocol IDs.

Value is an OUTPUT that, upgn return,
contains an unsigned long (with the format
O0xPPQQRRSS) where each byte
represents the following:
PP must be 0.

QQ is the number of HONDA_|DIAGH_CHx
Protocol IDs that can operate
simultaneously.

RR is the number of channels for the
HONDA_DIAGH_PS Protocol |ID that can
operate simultaneously.
SS must be 0.

J1939_SIMULTANEOUS

Represents support for
SAE J1939 related
Protocol IDs.

Value is an OUTPUT that, upgn return,
contains an unsigned long (with the format
O0xPPQQRRSS) where each byte
represents the following:
PP must be 0.

QQ is the number of J1939 CHx Protocol
IDs that can operate simultangously.

RR is the number of channels Ifor the

J1939 PS Protocol ID that can operate
simultaneously.
SS must be 0.

J1708_SIMULTANEOUS

Represents support for
SAE J1708 related
Protocol IDs.

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format
0xPPQQRRSS) where each byte
represents the following:

PP must be 0.

QQ is the number of J1708_CHx Protocol
IDs that can operate simultaneously.

RR is the number of channels for the
J1708M_PS Protocol ID that can operate
simultaneously.

SS must be 0.
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Parameter

Description

Associated Value

TP2_0_SIMULTANEOUS

Represents support for
TP2_0 related Protocol
IDs.

Value is an OUTPUT that, upon return,

contains an unsigned long (wit

h the format

O0xPPQQRRSS) where each byte

represents the following:
PP must be 0.

QQ is the number of TP2_0_CHx Protocol
IDs that can operate simultaneously.

RR is the number of channels

for the

TP2_0_PS Protocol ID that can operate

simultaneously.
SS must be 0.

J2610_SIMUI

TANEQUS

Represents sunport for
L rr

Value is an OUTPUT fhnf, upan return,

SAE J2610 related
Protocol IDs.

contains an unsigned long (vT/i]h the format

O0xPPQQRRSS) where each b
represents the followingi

PP must be 0.

QQ is the number, of J2610_C
IDs that can operate simultang
RR is the number of channels
J2610_PS Rrotocol ID that car
simultaneously.

SS,must be 0.

yte

Hx Protocol
ously.

for the
operate

ANALOG_IN |

SIMULTANEOUS

Represents support for
ANALOG _IN_xxx related
Protocol IDs.

Value is an OUTPUT that, upo

n return,

contains an unsigned long (with the format

0xPPQQRRSS) where each b
represents the following:
PP must be 0.

QQ is the number of ANALOG_

Protocol IDs that can operate
simultaneously.

RR must be 0.

SS must be 0.

yte

IN_x

FD_CAN_SIM

ULTANEOUS

Représents support for
FD,CAN_xxx related
Protocol IDs.

Value is an OUTPUT that, upo

n return,

contains an unsigned long (with the format

0xPPQQRRSS) where each b
represents the following:
PP must be 0.

QQ is the number of FD_CAN|

Protocol IDs that can operate
simultaneously.
RR is the number of channels
FD_CAN_PS Protocol ID that
simultaneously.

yte

CHx

for the
Can operate

SS musthe 0

FD_1SO15765_SIMULTANEOUS

Represents support for
FD_1SO765_xxx related
Protocol IDs.

Value is an OUTPUT that, upon return,
contains an unsigned long (with the format
0xPPQQRRSS) where each byte

represents the following:

PP must be 0.

QQ is the number of FD_ISO1
Protocol IDs that can operate
simultaneously.

5765_CHx

RR is the number of FD_ISO15765 PS

Protocol IDs that can operate
simultaneously.
SS must be 0.
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MAX_NON_VOLATILE_STORAGE

Represents the total
number of Non-Volatile
Memory Storage
Locations supported.

Represents the total number of Non-Volatile
Memory Storage Locations supported.

SHORT_TO_GND_J1962

Represents a query from
the application to see if
the pin identified in Value
is valid for short to ground
line on the SAE J1962
connector. Upon return,
Supported indicates if the

desired pinis
L

Value is an INPUT that contains a bit
mapped unsigned long (with the format
OxHHHHLLLL) where the bit that
corresponds to the desired pin location is
set to 1. All other bits shall be set to 0.
HHHH must be 0.

LLLL is the short to ground line. Bit 0
r\nrrnepnndc to pir‘l 1,-bit1 r\nrresponds to

SUPPORTED or
NOT_SUPPORTED; the
contents of Value shall
remain un-altered. This
query shall not change
the state of the
associated pin on the
device.

NOTE: The application
may include this
parameter one or more of
times in the list.

pin 2, etc. For this field, it isfinyalid to set
more than 1 bit at a time:

PGM_VOLTAGE_J1962

Represents a query from
the application to segdif
the pin identified in\Walue
is valid for programming
voltage on the'SAE J1962
connector~Upon return,
Supported indicates if the
desiréd pin is
SUPPORTED or
NOT_SUPPORTED; the
contents of Value shall
remain un-altered. This
query shall not change
the state of the
associated pin on the
device.

NOTE: The application
may include this

Value is an INPUT that contains a bit
mapped unsigned long (with the format
OxHHHHLLLL) where the bit that
corresponds to the desired pin location is
set to 1. All other bits shall be et to 0.
HHHH is the programming voltage line. Bit
16 corresponds to pin 1, bit 17| corresponds
to pin 2, etc. For this field, it is|invalid to set
more than 1 bit at a time.
LLLL must be 0.

parameter one or more of
times in the list.
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J1850PWM_PS_J1962

Represents a query from
the application to see if
the pins identified in
Value are valid for the
J1850PWM_PS Protocol
ID on the SAE J1962
connector. Upon return,
Supported indicates if the
desired pins are
SUPPORTED or
NOT_SUPPORTED; the

caontents of Value shall

Value is an INPUT that contains a bit
mapped unsigned long (with the format
OxHHHHLLLL) where the bit that
corresponds to the desired pin location is
set to 1. All other bits shall be set to 0.
HHHH is BUS + line. Bit 16 corresponds to
pin 1, bit 17 corresponds to pin 2, etc. For
this field, it is invalid to set more than 1 bit
at a time.

LLLL is BUS - line. Bit 0 corresponds to pin
1, bit 1 corresponds to pin 2, etc. For this
field it is invalid to set more than 1 bit at a

remain un-altered. This
query shall not change
the state of the
associated pins on the
device.

NOTE: The application
may include this
parameter one or more of
times in the list.

time.

J1850VPW_HS_J1962

Represents a query from
the application to see if
the pin identified in Value
is valid for the
J1850VPW_PS Protaocol
ID on the SAE J1962
connector. Uponireturn,
Supported indieates if the
desired pin,is
SUPPORTED or
NOTCSUPPORTED; the
contents of Value shall
remain un-altered. This
query shall not change
the state of the
associated pin on the
device.

NOTE: The application
may include this
parameter one or more of
times in the list.

Value is an INPUT that contains a bit
mapped unsigned long (with the format
OxHHHHLLLL) where the bit that
corresponds to the desired pin| location is
set to 1. All other bits shall be get to 0.
HHHH is BUS + line. Bit 16 cofresponds to
pin 1, bit 17 corresponds to pin 2, etc. For
this field, it is invalid to set more than 1 bit
at a time.

LLLL must be 0.
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