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1. Scope

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

The SAE §2534-2 document meets these needs by detailing extensions*io an SAE J2534-1 interface.

Together, [these extensions provide the framework for a common cintérface to protect th
investment of the Vehicle OEMs and Scan Tool manufacturers.

Only the optional features will be described by this document.{Wnless otherwise noted it is ex
these featyres are added to a fully compliant interface adhering to the December 2004 publication of SAE

J2534-1.

1.1

Purpose

Each sectipn included in this paper documents\specific features that may be added to a fully
SAE J253#-1 interface. The specific feature) operation will be described directly or referen
existing specification. In each case theLrequired calling structure, via the SAE J2534-1 API, will be
documentgd and coordinated by this document.

Extending the protocols supported by SAE J2534-1 this document adds two new types of Proto

1.

2.

2.

2.1

ProtocplIDs with the suffix_PS’ for connecting to a vehicle, via the SAE J1962 connecto
technique outlined in_the section titled ‘SAE J1962 Pin Selection’.

Gener|c ProtocollDs; with the suffixes ‘_CH1’ through ‘_CH128’ for protocols that tern
vendor specific.connector on the device. See the section titled ‘Access to Additional Chann

References

b software

bected that

compliant
ce another

collDs.
I using the

inate at a
els’.

General References

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J2534-1—Recommended Practice for Pass-Thru Programming
SAE J1962—Diagnostic Connector
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2.2 References for Single Wire CAN

The current published manufacturer specific documents for Single Wire CAN may be acquired from the
following URL: http://global.ihs.com/.

GMW3089—GMLAN Single Wire CAN Physical and Data Link Layers Specification Definitions
GMW3173—Architecture and Bus Wiring Requirements
GMW3110—GMLAN Enhanced Diagnostics Test Mode Specifications

2.3 References for GM UART
The current published manufacturer specific definition of GM UART may be acquired-as an Information
Report from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Ganada) or 724-776-4970 (outside USA), www.sae.org.
SAE J274(0—General Motors UART Serial Data Communications
3. Definitions

3.1 Defipitions for Analog Inputs

Channel An analog-to-digital channel
Subsystem A collection of similar channels

4. Acronyms
41 Acronyms for Single Wire CAN

GMLAN General Motors Local Area-Network
SWCAN Single Wire CAN.

4.2 Acronyms for GM UART
UART Universal Asynchronous Receiver/Transmitter
4.3 Acronyms for Analog Inputs

A/D Analog to Digital

5. SAE J1962 Pin Selection
5.1 Scope of the SAE J1962 Pin Selection Optional Feature

This section identifies the pin selection mechanism for ProtocollDs that have the ‘_PS’ suffix. The API
extensions detailed here describe the method of specifying the SAE J1962 pin(s) to which the selected
protocol should be connected. While the API allows for all combinations of protocol / pin assignments,
the actual combinations implemented are vendor specific.
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5.2 Pas

s-Thru System Requirements

5.2.1 PINUSAGE

The set of pins that can be switched is dependant on the set of optional protocols supported by the

interface.
switched.

5.3 Win

A new SET_CONFIG parameter is defined for the application to specify the

pins to be

B2 Application Programming Interface

5.3.1 ARl FUNCTIONS — OVERVIEW

The new RrotocollDs with °_PS’ suffix indicates that the protocol physical layer-is not connegted to the

SAE J196

P pins on PassThruConnect. A new loctl configuration parameter,is also added,

connectior] of a physical layer to specific SAE J1962 pins.

For suppo

ProtocollDp are assigned to enable the pin-switching feature as definéd in Figure 1:

Definition Description

J1850VPW_PS GM / DaimlerChrysler CLASS2

J1850PWM_PS Ford SCP

ISO9141_PS ISQ9141 and ISO 9141-2

1ISO14230 PS ISO 14230-4 (Keyword Protocol 2000)

CAN_PS Raw CAN (flow control not handled
automatically by interface)

ISO15765 PS ISO 15765-2 flow control enabled

J2610 PS SAE J2610 (DaimlerChrysler SCI)

FIGURE 1—PROTOCOL ID VALUES FOR SAE J2534-1 DEFINED PROTOCOLS

hat allows

rt of SAE J2534-1 protocols on different pins than those“defined in SAE J2534-1, new

As an example, in order to-utilize a CAN channel connected to Pins 3 and 11 (often used fpr Medium

Speed CA

N network), the.new CAN_PS ProtocolID is used in PassThruOpen.

Note that the SAE J2610 (DaimlerChrysler SCI) protocols are consolidated into a single new

ProtocollD,

J2610_PS| Howeverthe SAE J2534-1 SCI protocols shall continue to be supported as defirled in SAE
J2534-1.
New SAE 42534-2-eptiona-feature-protoceisusetheProtocoliDs-defiredHnHigure2:

Definition Description

SW_IS0O15765 PS Single Wire CAN adhering to

ISO15765-2 flow control
SW CAN PS Raw Single Wire CAN
GM_UART_PS GM UART

FIGURE 2— PROTOCOL ID VALUES FOR SAE J2534-2 DEFINED PROTOCOLS



https://saenorm.com/api/?name=bbce915d5991cff91533f16222168baa

SAE J2534-2 Issued MAR2006

The interface must manage resource locking of SAE J1962 pins that are in use. If an existing channel is
using a pin that is requested by a PassThruloctl call, the new request shall be rejected.

Figure 3 summarizes the changes to the SAE J2534-1 API Functions.

Function Description of Change
PassThruConnect For all protocols with the *_PS’ suffix defined above, no
UUIIIIU\at;UII tU thc SAE J1082 |J;IIO ;0 |||adc UTT thc a”
to PassThruConnect.
Pass[ hruloctl Add a new configuration parameter to allow Selection
of SAE J1962 pins.
FIGURE 3—SAE J2534 APl FUNCTIONS

5.3.2 ARI FUNCTIONS — DETAILED INFORMATION

5.3.2.1 PassThruConnect

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

SET_CONFIG, J1962_PINS is made.

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

e The nelv ProtocollDs (ending in ‘_PS’) are notvassigned pins upon connection. No trangmission or
receptign on a channel is possible until\the pins are assigned using the IOCTL |parameter
J1962_PINS.

e The ‘_RS’ ProtocollDs can be opened-multiple times. A program could open CAN_PS apd request
pins 3 gnd 11, then open CAN_P$ again and request pins 1 and 12.

Devices that do not support_any transceivers of a particular type (e.g. SW_CAN_PS), must return

ERR_NOT| SUPPORTED any.time the channel is opened.

Devices with only one transceiver of a particular type (e.g., one physical CAN bus) shall disallgw opening

that *_PS’ ProtocollD multiple times (since it could never satisfy the 2nd request). In that case,|the device

should retyrn ERR=DEVICE_IN_USE.

For furtherlinfofmation regarding failure conditions refer to the PassThruloctl section.

5.3.2.2 PassThruDisconnect

This API Function shall return the SAE J1962 Pins to the default state as specified by SAE J2534-1.

5.3.2.3 PassThruReadMsgs

If pins have not been assigned, ERR_PIN_INVALID shall be returned if this function is called.



https://saenorm.com/api/?name=bbce915d5991cff91533f16222168baa

SAE J2534-2 Issued MAR2006

5.3.2.4 PassThruWriteMsgs
If pins have not been assigned, ERR_PIN_INVALID shall be returned if this function is called.
5.3.2.56 PassThruStartPeriodicMsg

If pins have not been assigned, ERR_PIN_INVALID shall be returned if this function is called.

5.3.2.6 PassThruloct!
Pins are assigned via SET_CONFIG with the J1962_PINS parameter. Refer to_the-SET_CONFIG
section for|details regarding this parameter. Other PassThruloctl functions called prior-to pin gssignment
will result ip an error and the return value will be ERR_PIN_INVALID.

5.3.2.7 Return Values

Figure 4 defines added error value for the SAE J1962 Pin Selection Featureé:

Definition Description

ERR_PIN_INVALID Invalid pin.nuMmber, pin number already in
use, or yoltage already applied to a
different'pin.

FIGURE 4—ERROR VALUES

5.3.3 IOCTL SECTION

5.3.3.1 [GET_CONFIG

There is a jnew configuration parameter called J1962_PINS. See Figure 5 for more details.
5.3.3.2 BET_CONFIG

A new corffiguration pafameter, J1962_PINS, is added as defined in Figure 5. For the protodol channel
referenced in the ChafnellD parameter of the SET_CONFIG call, this parameter specifies which SAE

J1962 pin |or pinsthis protocol’s physical layer is to be connected to. The act of setting this|parameter
causes thg connection of the protocol physical layer to the specified pins.
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Parameter | Valid values for Default Description
Parameter Value
(Decimal)
J1962_PINS | OxPPSS where: 0 For a channel of any protocol type this selects the
PP: 0x00 — 0x10 SAE J1962 pin, or pair of pins, onto which the
SS: 0x00 — 0x10 physical layer is to be switched.
PP =SS, except
when set to 0x0000 NOTE: A value of O can never he set_Reading a
Exclude pins 4, 5, value of 0 indicates that pin selection has ]mt been
and 16 performed.

PP is the pin number for the primary signa| e.g. ISO
K-line, CAN-H, +V_, SCI Tx, BIAG-H, SAE
J1850+,....

SS is the pin numberfob the secondary signal,
where a secondary signal is present e.g. 1$0O L-line,
CAN-L, -V, SCI Rx, SAE J1850-, ... SS shall equal
0x00 if no secahdary pin is required or engbled.

FIGURE 5—IOCTL GET_CONFIG / SET_CONFIG PARAMETER DETAILS

For existing SAE J2534-1 base protocols, the physicaljinterface is connected to the SAE J1962 pins
automaticglly when PassThruConnect is called, as defined by the Pin Usage section in SAE J2534-1. The
J1962_PINS parameter does not need to be supported for SAE J2534-1 base protocols.

For protocpls with the ‘_PS’ suffix, the J1962-PINS parameter must be supported and the defallt value of
the parameter shall be 0x0000. Certain combinations of SAE J1962 pins could result in|vehicle or
interface damage. ERR_PIN_INVALID;is.returned for combinations not supported or having the potential
of damaging the interface device.

Only one $ET_CONFIG, withthe*parameter J1962_PINS can be performed for a given Channel ID. If a
second cgll for a given Channel ID is attempted, ERR_INVALID_IOCTL_VALUE will bg returned.
PassThruDisconnect is required before an alternate pin selection may be attempted.

For the J1962_PINS parameter, the following error handling shall be applied:

o PassThruloctl'requests unsupported pin combination

PassThruloctl, SET_CONFIG, is called, requesting a value of the J1962_PINS parameter that can’t be
supported by the hardware.

Result: PassThruloctl returns ERR_NOT_SUPPORTED
o PassThruloctl requests pin combination that would cause conflict

PassThruloctl, SET_CONFIG, is called, setting the J1962_PINS parameter to a value that causes a
pin conflict with an existing channel.

Result: PassThruloctl returns ERR_PIN_INVALID.
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6. Access to Additional Channels

This section defines an optional mechanism available to initiate and use multiple channels of the same
protocol, if vendor hardware provides the support. The channels addressed this way may not be tied to
pins on the SAE J1962 connector. What channel appears at what pins on the interface device will depend
on the vendor configuration.

For example_a particular vendor's hardware may support four channels of dual-wire high-speed CAN.

These ad(
document
channels g

CAN_CH1
CAN_CH2

CAN_CH1

This scher
protocols.
Resourceg

7. Acc

SAE J253
passing th
parameter
currently v

It is acce
determine

8. Mixed Format Framesson-a CAN Network

8.1 Sco

This secti
transmissi
ProtocollD
message.

f each protocol. The ProtocollDs will follow the following format:

P8

ne of providing additional ProtocollDs will apply to both SAE_Y2534-1 and SAE J253¢
A complete list of ProtocollDs for multiple channel acegss can be found in the ‘SA
" section.

bssing Multiple SAE J2534 Devices

-2 allows the use of multiple devices from-the same PC. The connection is est3
b device identification in the PassThruOpen pName parameter. This function will
to be a NULL terminated string, typecast as a void pointer. The content of th
endor specific.

default device will be selected.

be of the Mixed - Format Frames on a CAN Network Optional Feature

bn details. the extensions to SAE J2534-1 that will allow the simultaneous rec
bn of ASO 15765 messages and unformatted CAN frames on an ISO 15765 ch
(in\the PASSTHRU_MSG structure) will be used to identify the format of the
This section details only the changes from SAE J2534-1. Items not specifically deta

itional channels will be available as separate ProtocollDs defined by SAE J2534-2. This
Wwill allocate 128 predefined ProtocollDs for each protocol to target a possible maximpum of 128

1-2 defined
E J2534-2

blished by
bxpect this
e string is

table to pass a NULL parameter as defined in SAE J2534-1. In this case, the vendor

bption and
hnnel. The
Associated
iled in this

document are assumed not to have changed.

-10 -



https://saenorm.com/api/?name=bbce915d5991cff91533f16222168baa

SAE J2534-2 Issued MAR2006

8.2 Win32 Application Programming Interface

8.2.1

Connecting to an

API FUNCTIONS — OVERVIEW

ISO 15765 channel and then setting the IOCTL configuration

parameter

CAN_MIXED_FORMAT to CAN_MIXED_FORMAT_ON shall allow messages to be processed as either
unformatted CAN frames or as ISO 15765 messages. Additionally, setting the IOCTL configuration
parameter CAN MIXED FORMAT to CAN MIXED FORMAT_ALL FRAMES shall allow the individual

frames of
unformatte
structure s
protocol. |
appropriat
example (
CAN_PSIi

When tran
structure s
setting LO
the same
This make
complete,

The funct
unformatte
processed
structure

CAN_MIXH
BLOCK_F
unformatte
received m

bn ISO 15765 message (including Flow Control) to also be processed in a parallel
d CAN frame. Unformatted CAN frames shall have the ProtocollD in the PASST
et to an appropriate CAN protocol ID and shall follow the requirements and_festrictic
50 15765 messages shall have the ProtocollD in the PASSTHRU_MSG “structure

CAN is associated with 1SO15765, SW_CAN_PS is associated with- SW_ISO
b associated with ISO15765_PS, etc.

smitting a message or starting a periodic message, the ProtecollD in the PASST
hall be used to identify how the associated message shallbe processed. If the cg
DPBACK is set to ON, then transmitted messages (including flow control) shall be pr
manner as received messages. As with SAE J253421y messages will be sent one
s it possible for an ISO 15765 message to block other messages until trans
ncluding unformatted CAN frames.

on PassThruStartMsgFilter shall be used' to identify ISO 15765 messages 3
d CAN frames. A received message-that matches a FLOW_CONTROL_FILTE
as an ISO 15765 message and shall‘have the appropriate ProtocollD in the PASST
before it is added to the reCeive queue. Additionally, based upon the
FD_FORMAT, the CAN frames may also be subject to the PASS FIL]
LTERs, where the ProtocoliD’in the PASSTHRU_MSG structure shall be set to
d CAN frame before it is added to the receive queue. The Figure 6 and Figure 7 g
essages are processed for the various settings of CAN_MIXED_FORMAT:

path as an
HRU_MSG
ns for that

set to an

b ISO15765 protocol ID and shall follow the requirements and restrictions for that protocol. For

5765_PS,

HRU_MSG
nfiguration
pcessed in
at a time.
mission is

s well as
R shall be
HRU_MSG
setting of
'[ERs and
reflect an
utline how
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Forward to DLL/PC
Add to interface receive
queue

A
Does not match any
BLOCK_FILTER or no
BLOCK_FILTER is set
Matches a
BLOCK_FILTER BLOCK_FILTER
Evaluation
A
A
Discard
message
y
Matches a
PASS_FILTER
Does\not match any
PASS_FILTER or no
PASS_FILTER is set
PASS_FILTER
Evaluation
A
Does not matchany
FLOW_CONTROL_FILTER or no
FLOW_CONTROL\RILTER is set
Matches a
FLOW_CONTROL_FILTER ™ FLOW_CONTROL_FILTER
Evaluation

1ISO 15765 Message Builder

CAN Frame from
network

FIGURE 6—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

> )¢
Does not ihatch any ISO 15765 Message Builder
BLOCK_FI|TER or no
BLOCK_FIJTER is set
A
Matches a
BLOCK_FILTER BLOCK_FILTER
Evaluation
Matches a
A FLOW_CONTRPL_FILTER
y Does not match any
FLOW_CONTROL_FILTER:or ng
Discard FLOW_CONTROL_FILTERSset FLOW_CONTROL_FILTER
message | Evaluation
A
A
Matghes a
PASS|FILTER
Does not match any
PASS_FILTER or no
PASS_FILTER is set
PASS_FILTER
Evaluation
A
(M)
N
CAN Frame from
network
FIGURE 7<~-PROCESSING OF RECEIVED MESSAGES WHEN CAN_MIXED_FORMAT
IS CAN_MIXED_FORMAT_ALL_FRAMES
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If the optional feature is not supported on the current ISO 15765 channel, the call to get or set

the IOCTL

configuration parameter CAN_MIXED_FORMAT shall return the value ERR_NOT_SUPPORTED.

Figure 8 summarizes the changes to the SAE J2534-1 API Functions.

Function Description of Change

PassThruStartMsgFilter Increase the minimum number of
ELOAL _COMNTRAOL |l W ol el o } 4 al,| pu |
1 I_UVV_UUI‘JII\\JI__I TLTLT\NO (U US dllu

PASS_FILTERs/BLOCK_FILTERS to a total of 10.

HRassThruloctl Add a new configuration parameter.

FIGURE 8—SAE J2534 APl FUNCTIONS
8.2.2 ARI FUNCTIONS — DETAILED INFORMATION

8.22.1 PassThruReadMsgs

There is ho change to this function. However, only ISO 15765 channels will allow the IOCTL

configuratipn parameter CAN_MIXED_FORMAT to be -either CAN_MIXED_FORMA
CAN_MIXED_FORMAT_ALL FRAMES. In these cases, .thé ProtocollD in the PASST
structure shall reflect either an unformatted CAN frame (e.g»,"CAN, SW_CAN_PS, etc.) or an
message (e.g., ISO15765, SW_ISO15765_PS, etc.). Consult the appropriate SAE J2534 do
the requirdments, restrictions, and error conditions for:the specific protocol.

Additionally, each time the IOCTL configurationparameter CAN_MIXED_FORMAT is set, {
queue shall be cleared.

8222 ass ThruWriteMsgs

T_ON or
HRU_MSG
SO 15765
cument for

he receive

There is po change to this function. However, only ISO 15765 channels will allow the I0CTL

configuratipn parameter CANAMIXED_FORMAT to be either CAN_MIXED_FORMA
CAN_MIXED_FORMAT_ALL\ERAMES. In these cases, the ProtocollD in the PASST
structure shall reflect either'an unformatted CAN frame (e.g., CAN, SW_CAN_PS, etc.) or an
message (e.g., ISO15765; SW_ISO15765_PS, etc.). Consult the appropriate SAE J2534 do

T_ON or
HRU_MSG
SO 15765
cument for

the requirgments, restrictions, and error conditions for the specific protocol. This function Wil return a

value of ERR_MSGLPROTOCOL_ID if the IOCTL configuration parameter CAN_MIXED_FOR|
to CAN_M|XEDEORMAT_OFF and the ProtocollD reflects an unformatted CAN frame.

MAT is set

queue shall be cleared.

The SAE J2534 device will not protect the user from writing an unformatted CAN frame th

\e transmit

at may be

interpreted as a valid ISO 15765 frame. The consequences of this action are undefined and may disrupt

ISO 15765 communications taking place on the network.
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8.2.2.3 PassThruStartPeriodicMsg

There is no change to this function. However, only ISO 15765 channels will allow the I0CTL
configuration parameter CAN_MIXED_FORMAT to be either CAN_MIXED_FORMAT_ON or
CAN_MIXED_FORMAT_ALL FRAMES. In these cases, the ProtocolID in the PASSTHRU_MSG
structure shall reflect either an unformatted CAN frame (e.g., CAN, SW_CAN_PS, etc.) or an ISO 15765
message (e.g., ISO15765, SW_ISO15765_PS, etc.). Consult the appropriate SAE J2534 document for
the requirements, restrictions, and error_conditions for the specific protocol. This function will return a

value of E
to CAN_M

Additionall
messages

The SAE J
valid 1SO
communic

8224

Each ISO
PASS_FIL

This funct
received n
message g

to the receive queue. Additionally, based upon the setting of CAN_MIXED_FORMAT, the C

may also
PASSTHR
receive qu

Only ISO 1
to either

ProtocollD
SW_CAN |
ISO15765
J2534 doc
type. This

RR_MSG_PROTOCOL_ID if the IOCTL configuration parameter CAN_MIXED_FOR
XED_FORMAT_OFF and the ProtocolID reflects an unformatted CAN frame.

y, each time the IOCTL configuration parameter CAN_MIXED_FORMAT is se
with ProtocollD of CAN shall be deleted.

15765 frame. The consequences of this action are undefined_and may disrupt
htions taking place on the network.

Pass ThruStartMsgFilter

15765 channel shall support a minimum of 64:\ELOW_CONTROL_FILTERs as
TERs/BLOCK_FILTERS.

on shall be used to identify ISO 15765, messages as well as unformatted CAN
nessage that matches a FLOW_CONTROL_FILTER shall be processed as an |
nd shall have the appropriate ProtocofID in the PASSTHRU_MSG structure before

be subject to the PASS_FIUTERs and BLOCK FILTERs, where the Protocd
U _MSG structure shall be_set’to reflect an unformatted CAN frame before it is ad
bue.

5765 channels will-allow the IOCTL configuration parameter CAN_MIXED_FORMA
CAN_MIXED_FORMAT_ON or CAN_MIXED_FORMAT_ALL_FRAMES. In these
in the PASSTHRU_MSG structure must reflect an unformatted CAN frame (
PS, etc.) for~a PASS_FILTER or a BLOCK _FILTER and an ISO 15765 mess
SW_IS015765 PS, etc.) for a FLOW_CONTROL_FILTER. Consult the approy
ument for the requirements, restrictions, and error conditions for the specific protoc
funétion will return a value of ERR_MSG_PROTOCOL_ID if the ProtocollD is not

for the type offilter being started.

MAT is set

t, periodic

2534 device will not protect the user from writing a CAN messageithat'may be interpreted as a

SO 15765

well as 10

frames. A
SO 15765
it is added
AN frames
/ID in the
ded to the

T to be set
cases, the
b.g., CAN,
age (e.g.,
riate SAE
bl and filter
\ppropriate

Additionally,

each time the I|OCTL configuration parameter CAN_MIXED_FORMAT

PASS FILTERs and BLOCK_FILTERs shall be deleted.

8.2.3

IOCTL SECTION

is set all

If this feature is not supported on the current ISO 15765 channel, the call to get or set the IOCTL
configuration parameter CAN_MIXED_FORMAT shall return the value ERR_INVALID_|IOCTL_VALUE.
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82.3.1 GET_CONFIG

The configuration parameter CAN_MIXED_FORMAT has been defined but it is only applicable to ISO

15765 channels. See Figure 9 for more details.

8232 SET_CONFIG

The configuration parameter CAN MIXED FORMAT has been defined but it is only applicable to ISO

15765 chapnels. CAN_MIXED_FORMAT configuration parameter is defined in Figure 9.

Parametef Valid values for Parameter Default Value Description
CAN_MIXED | O 0 For ISO 15765/channels|only, this
_FORMAT, (CAN_MIXED_FORMAT_OFF) | (CAN_MIXED_ | enables the|transmission and
1 FORMAT_OFF) | reception.of'messages with the
(CAN_MIXED_FORMAT_ON) ProtocollD of ISO 15765|or
2 unfaormatted CAN frameg.
(CAN_MIXED_FORMAT_ALL_ FLOW_CONTROL_FILTIERs will
FRAMES) identify messages with the

ProtocolID that reflects 4
15765 message, while
PASS FILTERs and

n ISO

BLOCK_FILTERs will identify

messages with the Protg
reflects an unformatted (
frame.

Any time this parameter
transmit and receive que
be cleared, all PASS_FIl

collD that
CAN

s set, the
ues shall
| TERSs

and BLOCK_FILTERs shall be

deleted, and periodic me
whose ProtocollD reflect
unformatted CAN frame
deleted.

0 = Messages will be tre
ISO 15765 ONLY.

1 = Messages will be tre
either ISO 15765 or an

ssages
5 an
shall be

ated as

ated as

£ dboal O ARNL L
Ulrtortrattcu OAIN 1Tdllic.

2 = Messages will be treated as
ISO 15765, an unformatted CAN

frame, or both.

FIGURE 9—IOCTL GET_CONFIG / SET_CONFIG PARAMETER DETAILS
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8.3 Mes

sage Structure

8.3.1 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.

9. Single Wire CAN

9.1 Sco

Informatiof contained in this section will define extensions to a compliant, SAE J2534-1 i

support Si

9.2 Pass$-Thru System Requirements

9.2.1 PINUSAGE

General M

Note that
PassThrul

9.3 Win

9.3.1  ARI FUNCTIONS — OVERVIEW

Informatio
optional p

and softwdre API support to fullyrimplement this feature.

The detail
Wire CAN

This docur

At a high

be of the Single Wire CAN Optional Feature

ngle Wire CAN.

ptors Corporation use of Single Wire CAN is connegted to pin 1 of the SAE J1962 co

when PassThruConnect is called, the physical layer remains disconnected unt
betl, SET_CONFIG, J1962_PINS is made.

B2 Application Programming Interface

contained in this document'is intended to define the API resources required to incg
tocol channel. This ehannel, identified as Single-Wire CAN (SWCAN), will requird

5 on the physical-implementation of SWCAN are defined in GMW3089, titled “GML
Physical and*Data Link Layers Specification.”

nent outlines the requirements for providing an interface channel supporting this prot

nterface to

nnector.

| a call to

rporate an
b hardware

LAN Single

pcol.

evel a new ProtocollD has been defined to indicate the use of the Single Wire CAN physical

layer. Additionally, Flags required to support high voltage wake up and high / normal speed are defined
as required. The device is required to support high voltage wakeup and time critical data rate changes
defined in SWCAN specification. This document details the API resources required to enable use of the
SAE J2534 API as applied to SWCAN.

If this feature is not supported an error code, ERR_INVALID_PROTOCOL_ID, will be returned by the call
PassThruConnect. The calling application will be required to notify the user that this optional feature may

not be sup

ported by the interface.
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Example

The IOCTL and Configuration settings related to SWCAN 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 (such as DPS).
2. As a hardware 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.

requires a maximum transition time of 30 msec to switch between bus speeds.\Depending on
al SAE J2534-2 hardware interface and its associated PC communications’ intgrface and
application] processing speed, the 30 msec transition time may or may not be met using speed transition
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 contrel speed transition timing within
the GMW3110 specification, a method is required to allow the SAE\J2534-2 hardware ipterface to
automaticglly switch speeds while performing a flash programming(operation. The following example
illustrates this sequence:

Assume all| settings are in the Default mode.

1. The 4gpplication sets the configuration of the“SW_CAN_RES_SWITCH parametey to 2 -
AUTO] RESISTOR.
2. The ppplication sets the configuration sof SW_CAN_SPEEDCHANGE_ENABLE | to 1 -
ENABLE_SPDCHANGE.
3. The application sends the correct GMW 3110 HS programming message sequence [($A5 $02,
$A5 $03).
4. The SAE J2534-2 hardware interface’ monitors the ($A5 $02, $A5 $03) sequence and automatically
switches in the load resistor, chahges the SWCAN transceiver mode, and reconfigures the CAN
controller. Note that this must be accomplished within 30 msec of the $A5 $03 frame. A
SW_CAN_HS_RX indicationwill be generated upon completion of this transition.
5. Upon ¢ompletion of the(flash programming event, the application transmits the return to normal mode
command (mode $20).- A SW_CAN_NS_RX indication will be generated upon completion of this
transition.
6. The E J2534-2 hardware interface responds to the return to normal mode command, which
reconfigures’the CAN controller, changes the transceiver mode, and disconnects the logd resistor.
Note tipat this'must be accomplished within 30 msec of the transmission of the return to nojfmal mode
frame.

There are also times when the SAE J2534-2 hardware interface could be used with a separate
application to monitor a flash-programming event being performed by another test tool. In this case, the
SAE J2534-2 hardware interface would need to be able to perform speed transitions within the
GMW3110 specified limit. An SAE J2534-2 hardware interface used in this manner should not connect
its load resistor, as this functionality should already be contained in the test tool performing the
flash-programming event.
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The following example illustrates the setup for monitoring such an event:

Assume all settings are in the Default mode:

1. The application sets the configuration of SW_CAN_SPEEDCHANGE_ENABLE
ENABLE_SPDCHANGE.

2. The SAE J2534-2 hardware interface monitors the ($A5 $02, $A5 $03) sequence and automatically
changes the SWCAN transceiver mode, and reconfigures the CAN controller. (It does not switch in

to 1 -

the load resistor) Note that this must be accomplished within 30 msec of the $A5 $03
SW_CAN_HS_RX indication will be generated upon completion of this transition.

3. Upon ¢ompletion of the flash programming event, the SAE J2534-2 hardware intetface rqg
return o normal mode command (mode $20). A SW_CAN_NS_RX indication will\be gene

frame. A

ceives the
rated upon

completion of this transition.

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 thig must be
accomplished within 30 msec of the transmission of the return to normallmode frame.

Although the option of manual load resistor activation (1 — CONNECTL_RESISTOR) is not shown in any of

the above|examples, this capability was included to accommodate special test applications|that might

require thig feature.

Figure 10 $ummarizes the changes to the SAE J2534-1 ARIMunctions.

Function Description of Change
HassThruConnect Added two new ProtocollD values.
HassThruloctl Added GET_CONFIG and SET_CONFIG
parameters. Added new IOCTLs to support
SWCAN capability
FIGURE 10—SAE J2534 APl FUNCTIONS

9.3.2 ARI FUNCTIONS — DETAILED INFORMATION

9.3.2.1 PassThruConnect

When PassThruCennect is called, the physical layer remains disconnected until a call to PagsThruloctl,

SET_CONFIG, J1962_PINS is made.

9.3.2.2 IUtUbUI’IlD ‘v/alluco

Only the definition and description of the ProtocollD value is defined in Figure 11. The actual value is
defined in the section titled ‘SAE J2534-2 Resources’.
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Definition

Description

SW _CAN_PS

Raw Single Wire CAN messages

SW_ISO15765_PS

flow control

Single Wire CAN adhering to ISO15765-2

FIGURE 11—PROTOCOLID DESCRIPTIONS

9.3.2.3 PassThruReadvisgs

The RxStatus indications identified in section 9.4.1.1 will be received for both commanded)ana

speed chapges.

9.3.3 IOLCTL SECTION

Figure 12 provides the details of the IOCTLs available through PassThruloctl function:

automatic

Value of
loctlID

InputPtr
represents

OutputPtr
represents

Purpose

SW_CAN_HS

NULL Pointer | NULL Pointer

Initiates the transition of the SWCA
channel from SW_CAN_NS (Norm
Speed) mode to SW_CAN_HS (Hi
Speed) mode. This transition
includes resetting the SWCAN
transceiver mode to the HS setting
and changing the SWCAN controll
configuration to the

SW CAN HS DATA RATE

N
al
hh

N
-

SW_CAN_NS

NULL Pointer. (' NULL Pointer

Initiates the transition of the SWCA
channel from SW_CAN_HS (High
Speed) mode to SW_CAN_NS
(Normal Speed) mode. This
transition includes resetting the
SWCAN transceiver mode to the
normal mode setting and changing
the SWCAN controller configuratio
to the DATA_RATE.

N

-

FIGURE 12—IOCTL DETAILS

9.3.3.1 GET_CONFIG

See SET_CONFIG and Figure 13 for more details.

Support three new parameters added to SET_CONFIG.
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9.3.32 SET_CONFIG

SW_CAN_HS mode is to be used exclusively for the reprogramming of devices. It requires the

coordinated and selective configuration of three pieces of hardware — the load resistor, the SWCAN
transceiver and the SWCAN controller. Specific information regarding each piece is as follows:

1. A load resistor is connected to the SWCAN bus within the tool, which helps compensate for reduced
bit times by decreasing the active to passive transition times. To prevent excessive electrical loading

of the
or tool
2. The S

SWCAN bus, this feature shall only be activated by the programming device. All other devices
5 used to monitor high speed communication shall remain in the normal impedance gtate.
WCAN transceiver is placed into a mode which also compensates for the reduced hit times by

disabling waveshaping and decreasing the passive to active transition times.
3. The CAN controller is configured to provide the appropriate high speed data rate.
Parameter Valid values for Default Description
Parameter Value
(Decimal)
SW_CAN_HSY DATA RATE | 5-500000 83333 The data rate to be usgd in response
to a call to SW CAN HS IOCTL
SW_CAN_SPEEDCHANGE_ | 0 0 Control the behavior of{the SAE
ENABLE (DISABLE_SPDCHANGE) J2534 device in resporise to speed
1 change SWCAN messages
(ENABLE_SPDCHANGE) 0 = Ignore all bus speef transition
messages on the bus.
1 = Process transmittedl and
received bus speed transition
messages as per GMVW3110 Section
10.17.5.2.
SW_CAN_RES SWITCH 0 (DISCONNECT _ 0 Control Load Resistor $witching

RESISTOR) 0 = Default value. Disgble automatic
1 (CONNECT_ switching and disconnect load
RESISTOR) resistor.

2 (AUTO_ RESISTOR)

1 = Disable automatic
connect load resistor.

switching and

2 = Automatically Switgh in the load

resistor when transition
speed. (and switch off {
resistor while transition
normal speed)

ing to high
he load
ng back to

FIGURE 13—IOCTL GET_CONFIG / SET_CONFIG PARAMETER DETAILS

9.3.3.3 SW_CAN_HS

The loctlID value of SW_CAN_HS is used to initiate a transition of the SW CAN Bus to High Speed
Mode. A successful transition will be noted by a SW_CAN_HS_RX indication. The speed transitioned to

is the value of the SW_CAN_HS_DATA_RATE parameter.

defined in Figure 14.

Parameter definition for SW_CAN_HS is
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Hetailed in

Parameter Description

ChannellD Channel ID assigned by DLL during PassThruConnect.

loctllD 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.

FIGURE 14—SW_CAN_HS DETAIL

9.3.34 BW_CAN_NS
The loctli) value of SW_CAN_NS is used to initiate a transition of the SWCAN Bus\to Normal Speed
Mode. A spccessful transition will be noted by a SW_CAN_NS_RX indication. The speed trarjsitioned to
is the value of the DATA_RATE parameter. Parameter definition for SW_CAN_NS is
Figure 15.

Parameter Description

ChannellD Channel ID assigned by DLL during PassThruConnect.

loctllD Is setto SW_CAN_NS

InputPtr NULL Pointer

OutputPtr NULL Pointer

FIGURE 15—SW_CAN’ NS DETAILS

9.4 Mespage Structure
9.4.1 ELEMENTS
There is npo change to any of the elements, but it should be noted that the ProtocollD element (either
SW_ISO14%765_PS or SW_CAN_PS8) shall identify the message type. SAE J2534{1 defines
requirements, restrictions, and errer conditions for each protocol.
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9.4.1.1 RxStatus

Definitions for RxStatus bits are defined in Figure 16:

Definition

RxStatus Bit(s)

Description

Value

SW_CAN_NS_RX

18

Indicates that the Single
Wire CAN bus has

fronaibianad o Nl ool
T artSTauTTo T to TvoTTar

0 = No Event

1 = Transition to

[«J™N |
2 A%

Normal

Speed. All communication
after this event will occur in
normal-speed mode. The
message data in this
message is undefined.

SW_CAN_HS_RX

17

Indicates that the Single
Wire CAN bus has
transitioned to High Speed:
All communication after¢his
event will occur in hight
speed mode. The, message
data in this message is
undefined.

Q = No Event
i1 = Transition to
Speed

High

SW_CAN_HV_RX

16

Indicates that-the Single
Wire CANdnessage

0 = Normal Mesdage

1 = High-Voltage

received'was High-voltage Message
Message.
FIGURE 16—<=RXSTATUS BIT DEFINITIONS
9.4.1.2 [TxFlags
Figure 17 defines the TxFlags bit'definition.
Definition TxFlagsBit(s) Description Value
SW_CAN_HV_TX 10 Indicates that the Single 0 = Normal Message
Wire CAN message should | 1 = High-Voltage
be transmitted as a High- Message

voltage Message.
Simultaneously

transmittimgimhighvottage
and high speed mode will
result in undefined
behavior.

FIGURE 17—TXFLAGS BIT DEFINITIONS
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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. ltems not specifically detailed in

this docum

ent are assumed not to have changed.

This stang
Depending
spaced ou

10.2 Pass$-Thru System Requirements

10.2.1 AN

Informatio contained in this document will define extensions to a compliant SAE J2534-1 inte

document
10.2.2 Si
The opers
protocols.
multiple pr

10.3 Win

10.3.1 AR

Informatio contained in this document is intended to define the API resources required to i

analog ing
support to
and detern
the interfac

This new
PassThru(
The actua
PassThru(

ard does not specify the timing between the same subsystem or differentssy
on the device, all the active channel readings could be made simultaneously) @
in time.

ALOG INPUTS

specifically defines the common method of supporting analeg input channels.
/ULTANEOUS COMMUNICATION ON MULTIPLE PROTOCOLS

The interface must support simultaneous,_cellection of analog data and commur
btocols as specified in SAE J2534-1 and SAE J2534-2.

B2 Application Programming Interface

| FUNCTIONS — OVERVIEW

ut channels on a PassThru device. Analog inputs will require hardware and so
fully implement thig-feature. It allows compliant devices to acquire analog data in
ninistic manner. (Physical connection of the SAE J2534-2 interface to the vehicle is
e manufacturer:

feature \allows an application to open a connection to an analog subs

| analog readings can be obtained with PassThruReadMsgs, using the Chan
onnect.

bsystems.
r could be

face. This

tion of the A/D subsystem shall be independent of the operation of the communications

ication on

ncorporate
ftware API
hn efficient
defined by

ystem via

onnectnThe subsystem parameters can be set via the GET_CONFIG/SET_CONFIG loctls.

hellD from

Figure 18 summarizes the changes to the SAE J2534-1 API Functions.

Function Description of Change

PassThruConnect Add new ProtocollD values.

PassThruReadMsgs Format of returned Analog readings.

PassThruloctl Add a new configuration parameters to control A/D

FIGURE 18—SAE J2534 API FUNCTIONS
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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.

The varioys parameters (such as sample rate and averaging method) apply to all channegls within a
subsystem. The parameters can be different on different subsystems. A device with 8 A/l) channels
should haye 8 subsystems only if each A/D channel can be controlled independently, The deyice should
have 1 sulysystem if all 8 channels must have the same sample rate.

ProtocollDk beyond those supported by the device shall return ERR_INVALID, PROTOCOL_ID.

10.3.2.2 ProtocollD Values

Only the definition and description of the ProtocollD value is definedin the following table. [The actual
value is defined in section 12 titled ‘SAE J2534-2 Resources’ Figute 42. Protocol values for the analog
feature arg identified in Figure 19.

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

FIGURE 19—PROTOCOLID VALUES

10.3.2.3 PassThruReadMsgs

To the application, each,analog subsystem appears like all the other vehicle protocols. An analog
subsystem will periodjeally generate PASSTHRU_MSG structures which are placed in the queue where
the applicgtion can read them. The normal PassThruReadMsg features, such as waiting (using Timeout)
and gatheting multiple messages (using *pNumMsgs) are supported.

See the Mgssage Structure section for the formatting of the samples within a message.

10.3.2.4 PassThruWriteMsgs
This function will return ERR_FAILED if passed a ChannellD opened for analog input.
10.3.2.5 PassThruStartPeriodicMsg

This function will return ERR_FAILED if passed a ChannellD opened for analog input.
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10.3.2.6 PassThruStopPeriodicMsg

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

10.3.2.7 PassThruStartMsgFilter

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

10.3.2.8

This functi

10.3.3 10

Pass ThruStopMsgFilter
bn will return ERR_FAILED if passed a ChannellD opened for analog input.

CTL SECTION

Each andlog subsystem shall support 3 IOCTL functions: GET_CONFIG, SET_CO

CLEAR_R
subsystem

10.3.3.1

There are
for more d

10.3.3.2
The follow

each chan
20 for mor

X_BUFFER. The CLEAR_RX_BUFFER loctl shall remove any queued messag
. All other loctl functions must return ERR_INVALID_CHANNEL”ID.

GET_CONFIG

several new parameters that are used to setup and. control the A/D subsystem. See
btails.

SET_CONFIG
ng parameters control the analog subsystem. Note that there is no way to set parg

nel individually. All other parametérs shall return ERR_INVALID_CHANNEL_ID.
b details.

NFIG and
es for the

Figure 20

meters for
Bbee Figure
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Parameter Valid values Default Description
for Parameter (decimal)
ACTIVE_CHANNELS 0 — OXFFFFFFFF Hardware | Bitmask of channels being sampled
dependent
SAMPLE RATE 0 — OXFFFFFFFF 0 Samples/second or Seconds/sample
SAMPLES_PHR_READING T—OXFFFFFFFF T Samples 10 average |into a single
reading
READINGS PER_MSG 1 — 0x00000408 1 Number of readings for each active
channel per PASSTHRU_MSG
(1-1032) structure
AVERAGING | METHOD 0 — OXFFFFFFFF 0 The way: in which the gamples will be
averaged.
SAMPLE_ RESOLUTION 0x1-0x20 Hardware |¢<The number of bits of| resolution for
(1-32) dependaft each channel in the suljsystem.
Read only.
INPUT_RANGE_LOW 0x80000000 through | Hardware | Lower limit in millivolts ¢f A/D input.
Ox7FFFFFFF dependent | (Example OxFFFFB1EQ = -20.00V)
(-2147483648  through Read only.
2147483647)
INPUT_RANGE_HIGH 0x80000000 through | Hardware | Upper limit in millivolts ¢f A/D input.
Ox7FFFFFFE dependent | (Example 0x00004E20 E +20.00V)
(-2147483648 through Read only.
2147483647)
FIGURE 20—lOCTL GET_CONFIG / SET_CONFIG PARAMETER DETAILS
10.3.3.2.1| ACTIVE_CHANNELS
The ACTIYE_CHANNELS parameter controls the number of channels that are actively read into the
PASSTHRU_MSG: structure. The ACTIVE_CHANNELS parameter is a 32 bit unsigned long bit mask.
Each bit thatis'set indicates that the corresponding channel is active.

Changes to the ACTIVE_CHANNELS takes effect after the completion of the current message (i.e
specified readings per message).

The interface must reject combinations of ACTIVE_CHANNELS and READINGS_PER_MSG that would
result in a message that is larger than the size of a PASSTHRU_MSG structure (1032 data points). In this
case, the error returned shall be ERR_INVALID_IOCTL_VALUE. The interface may not reject valid
combinations of ACTIVE_CHANNELS and READINGS_PER_MSG.
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The default value for ACTIVE_CHANNELS is for all available channels to be active. For example, a
subsystem with 7 channels will set ACTIVE_CHANNELS to Ox7F (127) initially. Trying to set bits for
channels that don't exist will return error ERR_INVALID_IOCTL_VALUE.

10.3.3.2.2 SAMPLE_RATE
The SAMPLE_RATE parameter sets the number of samples per second or the number of seconds per

sample for_each of the active channels. If the SAMPLE_RATE is less than 0x80000000, then the
SAMPLE_RATE represents the number of samples per second. For example, 0x7DO0 repre

samples/sgcond for each channel. On the other hand, values above 0x80000000 represents
sample (mjnus the most significant bit). For example, 0x8000000A would be one sampléon ea
every 10 spconds. Note that 0x80000001 is the same as 0x00000001. 0x80000000 should be

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

evice does not support the requested sample (rate, the device md

ients 2000

conds per
ch channel
treated the

messages

st 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—S¢gtting SAMPLE_RATE to 0 value will stop the data streaming.
10.3.3.2.3| SAMPLES_PER_READING

The SAMPLES_PER_READING parameter sets the number of samples per reading. The

AVERAGING_METHOD determines how-the reading will be derived from the collected samples.

As you indrease the SAMPLES_PER_READING, you increase the number of samples requi

parameter

p

ed to fill a

PASSTHRU_MSG structure. (For' example, setting SAMPLES_PER_READING to 3 (withouf changing
other parameters) will make the' messages come 3 times slower.

If the |[device doés not support the requested value, the device mugt return
ERR_INVALID_IOCTL_VALUE. The device must support the default value of 1, even if the device does
not suppott averaging. A value of 1 means that averaging is off.

The default value for SAMPLES_PER_READING is one.

10.3.3.2.4 READINGS_PER_MSG

The READINGS_PER_MSG parameter sets the number of readings of each active channel that will be
placed in a PASSTHRU_MSG structure.

The readings will be placed in the PASSTHRU_MSG message in channel order starting from lowest
active channel to highest active channel. This format will repeat “READINGS_PER_MSG” times.
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The interface must reject combinations of ACTIVE_CHANNELS and READINGS_PER_MSG that would
result in a message that is larger than the size of a PASSTHRU_MSG structure (1032 data points). In this
case, the error returned shall be ERR_INVALID_IOCTL_VALUE. The interface shall not reject valid
combinations of ACTIVE_CHANNELS and READINGS_PER_MSG.

Setting this value to zero has the effect of disabling the associated A/D subsystem.

Changes to_this value take affect at the end of the current cycle or immediately if the subsystem was
disabled.

The default value for READINGS_PER_MSG is one.
10.3.3.2.5| AVERAGING_METHOD

When SAMPLES_PER_READING is above one, each reading will consist’ of several samples. The
AVERAGING_METHOD specifies how each reading will be computed. f,the device does nof support a
particular | value, ERR_INVALID_IOCTL_VALUE shall be «tetufned. The defaplt value
(SIMPLE_AVERAGE) must be supported, even if the device does not_support averaging. See Figure 21
for more details.

Méthod Value Description
SIMPLE_AVERAGE 0x00000000 Simple arithmetic mean
MAX LIMIT AVERAGE 0x00000001 Choose the biggest valug
MIN_LIMIT AVERAGE 0x00000002 Choose the lowest value
MEDIAN_AVERAGE 0x00000003 Choose arithmetic medign
(SAE J2534-2 reserved) 0x00000004 — Ox7FFFFFFF Reserved

(Vendor Reserved) 0x80000000 — OXFFFFFFFF Specific to the vendor

FIGURE 21—VALUES,FOR THE AVERAGING_METHOD PARAMETER
10.3.3.2.5(1 SIMPLE_AVERAGE

The SIMPLE_AVERAGEis-the arithmetic average of SAMPLES_PER_READINGS samples. In other
words:

Readirg = (Sample, + Sample,+ ... + Sampleg, o cs per reaone) / SAMPLES_PER_READING | (Eq. 1)

10.3.3.2.5 RC-MAX_LIMIT_AVERAGE

The MAX_LIMIT_AVERAGE simply chooses the maximum value.

Reading = Max (Sample, + Sample, + ... + Sampleg, e cs rer reaoma) (Eq. 2)
10.3.3.2.5.3 MIN_LIMIT_AVERAGE
The MIN_LIMIT_AVERAGE simply chooses the minimum value.

Reading = Min (Sample, + Sample,+ ... + Sampleg,p.cs pen reaome) (Eq. 3)
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10.3.3.2.5.

4 MEDIAN_AVERAGE

The MEDIAN_AVERAGE chooses the median value. Sort the samples, then compute:

Readlng = Samp|e(SAMPLES_PEF{_READINGH)/2

Or if SAMPLES_PER_READING is even:

10.3.3.2.5.

Vendors afe free to add their own averaging methods. They should use the rapge provided

not conflict
10.3.3.2.6

This read-
subsystem

10.3.3.2.7

This, signé
subsystem

10.3.3.2.8

This, signed, read-only parameter indicates the upper limit of the A/D subsystem. For examq
subsystem that can measure voltages-from —20.0V to +36 would return 36000 (0x00008CAO0).

10.3.3.3

This functi

10.3.3.4

This functi

10.3.3.5

Readlng = (SampIeSAMPLES_PER_READING/2+ Samp|e(SAMPLES_PER_READING/2)+1 ) / 2

5 Vendor-Specific Averaging Methods

with extensions to this standard.
SAMPLE_RESOLUTION

bnly parameter indicates the number of bits of resolution(that the A/D channels h
. For example, a 12-bit A/D would return 12.

INPUT_RANGE_LOW

d, read-only parameter indicates the lower. limit of the A/D subsystem. For examp
that can measure voltages from —20.0V to+36 would return -20000 (OxFFFFB1EO)

INPUT_RANGE_HIGH

FIVE_BAUD_INIT
bn will return ERR_FAILED if passed a ChannellD opened for analog input.
FAST_INIT

bn will return ERR_FAILED if passed a ChannellD opened for analog input.

(Eq. 5)

50 they do

ave in this

le, an A/D

le, an A/D

CEEAR_TX_BUFFER

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

10.3.3.6 CLEAR_RX_BUFFER

The device shall remove any queued messages for the subsystem.

10.3.3.7 CLEAR_PERIODIC_MSGS

This function will return ERR_FAILED if passed a ChannellD opened for analog input.
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10.3.3.8 CLEAR_MSG_FILTERS
This function will return ERR_FAILED if passed a ChannellD opened for analog input.
10.3.3.9 CLEAR_FUNCT_MSG_LOOKUP_TABLE

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

10.3.3.10 ADD_TO_FUNCT_MSG_LOOKUP_TABLE

This functipn will return ERR_FAILED if passed a ChannellD opened for analog input.
10.3.3.11 DELETE_FROM_FUNCT_MSG_LOOKUP_TABLE

This functipn will return ERR_FAILED if passed a ChannellD opened for analog input.
10.4 Mespsage Structure

When a set of readings is ready, the device will queue a PASSTFRIRU_MSG structure for the ppplication
to read. THis section specifies how to fill in that structure:

e ProtocdlID contains the analog protocol that was connetted (i.e. ANALOG_IN_1)

o RxStatys contains the overflow flags (see RxFlags section below).

o TxFlagg must be zero and should be ignored\by the application.

o Timestamp contains the time stamp of-the first set of readings in the message. The application can
calculate the timestamp of the remaining readings. The timestamp must correlate with the|timestamp
of normial message traffic.

¢ DataSize contains the number of bytes that the readings take up in the message. DataSizel must be a
multiplg of 4 between 4 (asingle reading) and 4128 (a full message), inclusive. The value df DataSize

can be fomputed as READINGS_PER_MSG * (# bits set in ACTIVE_CHANNELS).

o Data[] gontains the-actual readings. The formatting of the data depends on the various parameters:

. EaCT reading will take 4 bytes (32 bits), signed little endian format in millivolts.

e All active channels in the subsystem (and only channels marked active) are represented. Each
active channel is appended in order (starting from lowest active channel to highest active channel).

e This format will repeat READINGS_PER_MSG times.
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10.4.1

EXAMPLES:

The SAE J2534 device assumed for this example has two analog input subsystems that it supports via
protocols ANALOG_IN_1 and ANALOG_IN_2. The ANALOG_IN_1 subsystem provides four 16-bit A/D
converters. The ANALOG_IN_2 subsystem provides two 24-bit A/D converters.

Figures 22 through 27 provide examples of different parameters and the resulting structures:

Parameter Value for Value for
ANALOG IN_1 ANALOG _IN 2
ACTIVE_CHANNELS OxF 3
SAMPLE_RATE 2 0x80000005
SAMPLES PER_READING | 1 1
READINGS PER_MSG 1 1
AVERAGING_METHOD 1 1
SAMPLE_RESOLUTION 16 24

FIGURE 22—SAMPLE A/D PARAMETER CONFIGURATION

This example uses the default values, except that a SAMPLE_RATE has been set for both sybsystems.
The first shbsystem generates the following data twice‘per second: (Only the PASSTHRU_MSG Datal]
array is shpwn. Each box represents a 4-byte sample.)

FIGURE 23—DATA FROM ANA['OG_IN_1 SUBSYSTEM WITH READINGS_PER_MS(Q

Channel 1
Sample 1

Channel 2
Sample ™

Channel 3
Sample 1

Channel 4
Sample 1

The seconfd subsystem generates .the following data once every 5 seconds:

FIGURE 24~DATA FROM ANALOG_IN_2 SUBSYSTEM WITH READINGS_PER_MS(Q

Changing

Channel 1
Sample 1

Channel 2
Sample 1

he-READINGS _PER_MSG parameter on each channel from “1” tg “2” r‘hnngnq the

=1

ormat and

the rate of messages. The first subsystem now generates this message once per second:

Channel 1
Sample 1

Channel 2

Sample 1

Channel 3
Sample 1

Channel 4
Sample 1

Channel 1
Sample 2

Channel 2
Sample 2

Channel 3
Sample 2

Channel 4
Sample 2

FIGURE 25—DATA FROM ANALOG_IN_1 SUBSYSTEM WITH READINGS_PER_MSG =2
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The second subsystem now generates this message every 10 seconds:

Channel 1
Sample 1

Channel 2
Sample 1

Channel 1
Sample 2

Channel 2
Sample 2

FIGURE 26—DATA FROM ANALOG_IN_2 SUBSYSTEM WITH READINGS_PER_MSG =2

Changing

3. In this case the structure would now be:

ne AUTIVE_UHANNELS on subsystem T 10 OXB (11 decimal, TUTT Dinary) disapl

Channel 1
Sample 1

Channel 2
Sample 1

Channel 4
Sample 1

Channel 1
Sample 2

Channel 2
Sample 2

Channel 4
Sample 2

FIGURE 27—DATA FROM ANALOG_IN_1 SUBSYSTEM WITH ACTIVE_CHANNELS =

10.4.2 MESSAGE FLAG AND STATUS DEFINITIONS

Definitions|for RxStatus bits are shown in Figure 28.

s Channel

0XB

Definition RxStatus | Description Value
Bit(s)
OVERFLOW 16 Indicates that the inputrange of the A/D 0 = All samples good
has been exceeded 1 = Some sampleqd clipped

FIGURE 28—RXSTATUS BIT DEFINITIONS

11. GMUART (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 inter
section spEcifically defines the common method of supporting GM’'s UART protocol as defin

J2740, titldd “GeneralMotors UART Serial Data Communications”.

11.2 PasL-Thru System Requirements

11.21 P

USAGE

face. This
ed in SAE

All GM vehicles built since the 1996 model year, and a few built during the 1995 model year, have been

equipped with an SAE J1962 connector.

GM UART uses either Pin 9 or Pin 1 of this connector.

Typically, SAE J1962 Pin 9 (primary) is used while SAE J1962 Pin 1 (secondary) is occasionally used.
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.
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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 29. The mating tool connector is shown in Figure 30. For programming
these older vehicles using an SAE J2534 interface, a 12 pin connector must be available instead of an
SAE J1962 connector to interface to the vehicle. The signal ground, pin 5 on an SAE J1962 connector,
must be connected to pin A of the 12 pin connector. The serial data line, pin 9 on an SAE J1962
connector, must be connected to pin M of the 12 pin connector. The 12 pin connector does not contain
battery power, so the SAE J2534 interface cannot be powered from the 12 pin connector.

|- |
E |

FIGURE 29—12 PIN VEHICLE CONNECTOR

A
M

>
[o+]
0
o
Im
Im

M

I
Ix
=
()

FIGURE 30—12 PIN TOOL CONNECTOR

11.3 Win

11.3.1 AR

Informatio
optional p

and hardw

B2 Application Programming Interface
| FUNCTIONS — OVERVIEW
contained in this document.js’intended to define the API resources required to incq

tocol channel. This protecol, identified as GM_UART_PS, will require software A
are to fully implement this feature.

rporate an
Pl support

This document outlines the teguirements for providing a single interface channel supporting thi

At a high
layer. The

evel a newProtocollD has been defined to indicate the use of the GM_UART_H

5 protocol.

S physical
ontrol Unit

protocoldefines a master/slave relationship between the Tester and the Electronic C

(ECU). The tester'must request and be granted mastership over the vehicle bus before comnjunications
can begin| This-document details the API resources required to enable use of the SAE J2§34 API as
applied tp -GM UART PS protocol. If the feature is not supported, an error code,

ERR_INVALID_PROTOCOL_ID, 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.

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 begin communication immediately.
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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).

Figure 31 $summarizes the changes to the SAE J2534-1 API functions.

Function Description of Change
RassThruConnect Added one new ProtocollD value.
RassThruloctl Added new PassThruloctl Sub-functions —

SET_POLL_RESPONSEand
BECOME_MASTER.

FIGURE 31—SAE J2534 APl FUNCTIONS
11.3.2 ARI FUNCTIONS — DETAILED INFORMATION

11.3.2.1 PassThruConnect

Added GM_UART_PS Protocol ID.

11.3.2.1.1| ProtocollD Values (GM UART)

One additipnal ProtocollD Value has been defined. Only the definition and description of the |ProtocollD
value is dgfined in Figure 32. The actual value is defined in the section titled ‘SAE J2534-2 Respurces’.

Definition Description
GM_UART_PS GM UART Protocol

FIGURE 32—PROTOCOLID VALUES
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