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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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F[governmental, In_liaison with 190, also take part in the Wwork. SO collaborates close
national Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draftyinternationa
rnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

15031-4 was prepared by Technical Committee ISO/TC 22,.Road vehicles, Subcommittee S
electronic equipment.

15031 consists of the following parts, under the general title Road vehicles — Communicati
cle and external test equipment for emissions-related diagnostics:

Part 1: General information

Part 2: Terms, definitions, abbreviations and acronyms

Part 3: Diagnostic connector and related electrical circuits, specification and use
Part 4: External test equipment

Part 5: Emissions-related-diagnostic services

Part 6: Diagnostie trouble code definitions

Part 7: Data‘ink security

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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bted by the technical committees are circulated to the member bodies fdr wvoting. Publication as an
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Introduction

ISO 15031 consists of a number of parts which, taken together, provide a coherent self-consistent set of
specifications to facilitate emissions-related diagnostics. Each part is based on an SAE recommended

practice.

This part of

1ISO 15031
Internationg

which will imclude scan tool facilities. These facilities provide complete, efficient and safe acgess to all of

public OBD

Only extern
that it meet

but shall be

ISO 15031
correctly wi
shall not in
(on-board d
not need tg
provides ve
resulting frg

Partially copforming external test equipment, which does not accommodate all approved protocols is perm
so marked.
1 conformance allows potential purchasers to identify external test equipment which shall

1ISO 15031+
However, if]
function ca
the equipm

ISO 150314

IS0 ToUsT 1s based on SAE J19/76 FEBbYo, UbD Scan tool (Un-board diagnosis).

specifies a set of standard diagnostic services to be provided by vehicles (OBD seryices).
| Standard specifies a complementary set of facilities, to be provided by external test equipm

(on-board diagnosis) services on any vehicle, which is compliant with ISO 15031.

al test equipment passing the conformance tests specified in ISO 15031-4 may claim or adve
5 or exceeds the requirements of ISO 15031-4.

th a variety of vehicle types and provides assurance forexternal test equipment users that
advertently cause damage, obtain incorrect results .or*be unable to access all available (
iagnosis) services. Diagnostic authors who base theirtest strategies on ISO 15031-4 facilitie

concern themselves with the details of specific\types of external test equipment. ISO 150
hicle manufacturers with a level of protectionagainst misdiagnosis or damage to their prod
m external test equipment unavailability or inadequacies.

1 does not preclude the inclusion of additional capabilities or functions in external test equipm
is the responsibility of the external\test equipment designer to ensure that no such capabilif

bnt itself.

1 provides an introduction to the International Standard.
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Road vehicles — Communication between vehicle and external
equipment for emissions-related diagnostics —

Part 4:

E

ternal test equipment

1 |Scope

Thel document specifies:

— |a means of establishing communications between an OBD-equipped vehicle and external testequipment,

— | a set of diagnostic services to be provided by the external test-equipment in order to exercise the services
defined in ISO 15031-5,

— | conformance criteria for the external test equipment.

2 [Normative references

Thel| following referenced documents are indispensable for the application of this document| For dated

references, only the edition cited applies.- For undated references, the latest edition of the|referenced

docpment (including any amendments) applies.

ISO[7637-2:1990, Road vehicles -+ Electrical disturbance by conduction and coupling — Part 2: Commercial

vehjcles with nominal 24 V supplyvoltage — Electrical transient conduction along supply lines only

ISO[9141-2: 1994, Road (vehicles — Diagnostic systems — Part 2: CARB requirements for int¢rchange of

digital information

ISO[9141-2:1994/Amd.1:1996, Road vehicles — Diagnostic systems — Part 2: CARB requifements for

intefchange of digital information — Amendment 1

ISO[11898<4»"Road vehicles — Controller area network (CAN) — Part 1: Data link layer apd physical

signalling

ISO~+1898=2-Road vehictes—Controtfferarea rretwork (CAN) —Part2: Hfgl'l—opccd mmediurTaceess unit

ISO 14230-4:2000, Road vehicles — Diagnostic systems — Keyword protocol 2000 — Part 4: Requirements
for emission-related systems

ISO

TR 15031-2, Road vehicles— Communication between vehicle and external equ

emissions-related diagnostics — Part 2: Terms, definitions, abbreviations and acronyms

ipment for

ISO 15031-3, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 3: Diagnostic connector and related electrical circuits, specification and use

ISO 15031-4, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 4: External test equipment
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ISO 15031-5, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 5: Emissions-related diagnostic services

ISO 15031-6, Road vehicles — Communication between vehicle and external equipment for emissions-related

diagnostics

— Part 6: Diagnostic trouble code definitions

ISO 15765-4, Road vehicles — Diagnostics on Controller Area Networks (CAN) — Part 4: Requirements for
emissions-related systems

ISO 16750-2, Road vehicles— Environmental conditions and testing for electrical and electronic
equipment — Part 2: Electrical loads

SAE J1850

SAE J1939

SAE J1939

SAE J1939

SAE J1939

SAE J1939

SAE J1939

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/TS 15031-2 and SAE J1939 app

4 Requ
The followir

— automa
vehicle

— obtaini
— obtaini

— obtaini

MAY2001, Class B Data Communications Network Interface

Recommended Practice for Serial Control and Communications Vehicle Network
11, Physical layer, 250 kbps , twisted shielded pair

13, Off-Board diagnostic connector

21, Data link layer

71, Vehicle application layer

73, Application layer — Diagnostics

red functions of the externaltest equipment
g are the basic functions that.the external test equipment is required to support or provide:

tic hands-off determination’ of the communication interface used to provide OBD services on

ng and displaying.the status and results of vehicle on-board diagnostic evaluations,
ng and displaying OBD emissions-related diagnostic trouble codes (DTCs),

g and>displaying OBD emissions-related current data,

ly.

the

— obtaini

ha-and dispnlaving OBD emissions-related freeze frame data
~J T 7 ~J 7

— clearing the storage of OBD emissions-related diagnostic trouble codes, OBD emissions-related freeze
frame data storage and OBD emissions-related diagnostic tests status,

— obtaining and displaying OBD emissions-related test parameters and results as described in ISO 15031-5
or SAE J1939-73,

— provide a user manual and/or help facility.
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5 Communication protocols
The following communication protocols shall be supported:
a) IS0 9141-2;

The following specifications clarify and, if in conflict with 1ISO 9141-2, override any related specifications in
ISO 9141-2:

1) The maximum sink current to be supported by the external test equipment is 100 mA.

2) The range for all tests performed relative to ISO 7637-2 is —1,0 to +40,0 V.

3) The minimum bus idle period before the external test equipment shall transmit an)address, shall be
300 ms.

b) |SAE J1850 41,6 kbps PWM (pulse width modulation);
c) |SAE J1850 10,4 kbps VPW (variable pulse width);

d) [ISO 14230-4 (Keyword protocol 2000);

e) [ISO 15765-4 (CAN);

f) [SAE J1939-73 (CAN).

A fully compliant external test equipment shall support alkeéémmunication protocols as specified in Clause 5.

Only one protocol is allowed to be used in any one-vehicle to access all legislated emission-related functions.
Thel external test equipment is not required to support simultaneous use of different protocols.

6 |[Connections to the vehicle

To ¢onnect the external test equipment to the vehicle, the SAE J1939-13 connector for the SAE J1939-73
protocol shall be used and for all'other protocols the ISO 15031-3 connector shall be used.

7 |Network access

7.11 Automatic determination of communication interface

Thel| external test equipment shall have an “Automatic hands-off determination of the communicatign interface”
builf in to determine the communication protocol used in a given vehicle.

Prigr ¢o,connecting the external test equipment to the vehicle's diagnostic connector, the ignition key of the

h 1 Py | Py ol 4 ik SONNLY
venrkere—sramroetarmea10 MUSTUUTT UTN .

The tests to determine the communication interface and protocol may be performed in any order and, where
possible, may be performed simultaneously. The specified sequence for each test shall be used to determine
the interface to be used to access OBD services on a vehicle:

a) The electrical interface in the external test equipment for the manufacturer discretionary contact
assignments shall be effectively open circuit as a default condition or state whilst this procedure is being
performed.

b) The equipment shall inform the user that initialization is occurring.

© 1SO 2005 - All rights reserved 3
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c) The equipment shall, using only the following tests, attempt to determine the OBD communications
protocol used by the vehicle. No user intervention is allowed during this stage. The test equipment shall
not cause bus failures such as CAN bus off.

1) Te

st for SAE J1850 41,6 kbps (kilobits per second) PWM (pulse width modulation):
enable the SAE J1850 41,6 kbps PWM interface;

send a service $01 PID $00 request message;

if a service $01 PID $00 response message is received, then SAE J1850 41,6 kbps PWM is the

4) 5 baud initialization of ISO 14230-4/ISO 9141-2:

i)

5) Te

ii)

vehicle's OBD protocol.

st for SAE J1850 10,4 kbps VPW (variable pulse width):
enable the SAE J1850 10,4 kbps VPW interface;
send a service $01 PID $00 request message;

if a service $01 PID $00 response message is received, then SAE J1850 10,4 kbps VPW ig
vehicle's OBD protocol.

st initialization of ISO 14230-4:

Refer to Annex B.1 ISO 14230-4:2000.

Refer to Annex B.2 1SO 14230-4/ISO 9141-2thow to perform the 5 baud initialization
protocol detection of the ISO 14230-4 / ISO9%41-2 protocols.

st for ISO 15765-4:

legacy vehicles previously were allowed to use the contacts now defined for (
communication as manufacturer discretionary. The external test equipment shall en
adequate protection from these legacy signals,

perform the “External.Test Equipment Initialization Sequence” defined in ISO 15765-4,

if the initialization” sequence specified in ISO 15765-4 is completed successfully,
ISO 15765-4 4s\the vehicle's OBD protocol.

st for SAE-J1939:

Onée-concluded that the OBD protocol is not ISO 15765-4, then proceed to the sequence to
if the vehicle is SAE J1939 OBD capable.

the

and

CAN
sure

hen

see

ii)

Set CAN controller as appropriate for SAE J1939 and perform the initialization sequence

specified in J1939-73.

If this SAE J1939 initialization sequence is completed successfully, then SAE J1939 is
vehicle's OBD protocol.

the

The service $01 PID $00 request is used to identify the ISO 15765-4 protocol in step 5. Vehicles supporting
OBD diagnostics with SAE J1939-73 diagnostics will not respond to this request.

© 1SO 2005 — All rights reserved
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Both ISO 9141-2 and ISO 14230-4 specify a time within which a module(s) that has successfully been
initialized must receive a message or the module(s) will return to the address mode. To maintain
communication with the vehicle in case no service request is needed at this moment, the external test
equipment shall send an idle message.

For vehicles using ISO 9141-2, service $01 PID $00 request shall be used as the idle message.

For vehicles using I1ISO 14230-4, the service TesterPresent is the recommended way to satisfy the idle
message requirement as specified in ISO 14230-4. Alternatively, the service $01 PID $00 as specified in

ISO 15031-5 may be used.

If ddiring the initialization of the 1SO 15765-4 (CAN) protocol the external test equipment receiveq a negative

response message(s) from the emissions-related ECU(s) with the negative response cade’[(NRC) $21

busy-RepeatRequest the external test equipment is required to perform five (5) retries\(repgat request
megsage as specified in ISO 15765-4). The reception of NRC $21 busy-RepeatRequest |during the
initialization indicates that an On-board diagnostic tester may be active and is currently diagnoging one or
mulfiple emissions-related ECUs. The On-board tester and vehicle ECU(s) shall.complete the |in-progress
communication. This may take several seconds. The external test equipment shall continue to initialize the

ISO[15765-4 (CAN) protocol until it receives a positive response or aborts after five (5) seconds have expired

(measured after the completion of the fifth (5th) re-try).

If npne of the protocol tests shown above succeeds, the equipment shall repeat all of them and advise the

usef:

a) |that communication with the vehicle could not be established;

b) |to confirm that the ignition key is still in the “ON” position,

c) |to check the emissions label or vehicle service information to confirm that the vehicle is OBD gquipped,

d) [to confirm that the external test equipment.is tonnected to the vehicle correctly.

The| equipment shall continue to repeat the;protocol tests shown above until either one of them pgsses or the

usef chooses to abandon the attempt: ‘The equipment may also indicate the number of failed |initialization

attempts to the user.

7.2| Handling of no response from the vehicle

A vehicle module may fail-to respond to a request message from the external test equipment |because of

incgrrect transmission 0r because the module does not support that message. If a response is not received

withlin the time-out périod prescribed by the protocol, the external test equipment shall:

a) |retransmitfhe request message,

b) |if there-is still no response, transmit a service $01 PID $00 request message, in order to fetermine if
communication with the vehicle is currently possible, and if the data desired is available,

c) if a service $01 PID $00 response is received, transmit other messages, if available, to determine
whether the desired data is supported by the vehicle,

d) if the above steps fail then indicate to the user, as appropriate, that communication with the vehicle
cannot be performed, that communication with the module cannot be performed or that the information
the user has selected is unavailable.

7.3 Handling of multiple responses from the vehicle

The external test equipment shall be capable of interfacing with a vehicle in which multiple modules support
OBD requirements.

© 1SO 2005 - All rights reserved
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The external test equipment shall inform the user when multiple modules respond to the same request.

The external test equipment shall inform the user when multiple modules respond with different values for the

same data item.

The external test equipment shall provide the user with the ability to select for display, as separate items,
responses received from multiple modules for the same data item.

7.4 Message structure

responses. [The structure of these messages is specified in ISO 15031-5. ISO 15031-6 specifies the~usag
diagnostic trouble codes, which may be contained in response messages. Message structures for'SAE J1
are describged in SAE J1939-73 and SAE J1939-71.

7.5 Diagnostic trouble codes monitoring

The externpl test equipment shall be capable of continuously obtaining, converting and displaying (
emissions-related diagnostic trouble codes from the vehicle. Either the diagnostic.treuble code, its descrif
text or both shall be displayed. Diagnostic trouble codes and their descriptive text are specifie
ISO 150316, or SAE J1939 and SAE J1939-73. The external test equipment shall continuously obtain
display DT(¢s (diagnostic trouble codes) whilst this facility is selected.

If the protogol is ISO 15031-5 and the response message includesya DTC number equal $0000, the
reported may not be valid and shall not be displayed.

7.6 Obtgin and display OBD emissions-related current data, freeze frame data, and test
parameters and results

The externfl test equipment shall create an internal table in its memory to maintain a list of suppg
PIDs/OBDMIIDs/TIDs/INFOTYPEs for each ECU;that responds to a service request message with
requested ‘Supported PID/OBDMID/TID/INFQTYPE” ($00, $20, ... $C0). If bit 0 of Data D is reported as
that indicatgs that no additional PIDs/OBDMIDs/TIDs/INFOTYPEs are supported by that ECU. If bit 0 of
D is reportgd as “1”, that indicates thatvadditional PIDs/OBDMIDs/TIDs/INFOTYPEs are supported by
ECU. Thg external test equipment does not need to request any additional “Suppog
PIDs/OBDMIDs/TIDs/INFOTYPESs” if‘bit 0 of Data D is reported as “0” by all ECUs.

The externpl test equipment.'shall test for support of PID $4F and $50. If supported, the external
equipment $hall override the~data scaling of those PIDs included in the definition of ISO 15031-5 Annex B.

The external test equipment shall only display data from an ECU if that ECU indicated it supports that
item. The ekternal test/equipment shall not display data from an ECU if that ECU indicated it does not sup
that data itgm.

the

the
e(s)
e of
939

DBD
tive
d in
and

Hata

rted
the
“0”,
Data
that
rted

test

Hata
port

a) OBD emissions-related current data as described in I1ISO 15031-5 and SAE J1939-73 specifying all

emission-related data. For each data item, an external test equipment display text string and
formatting of the data value is specified (e.g. RPM: xxxxx min=1),

b) OBD emissions-related freeze frame data [same data display as specified in a)], and

c) test parameters and results data as described in 1SO 15031-5 and SAE J1939-73. ISO 15031-5

the

and

SAE J1939-73 details what data is available, the messages to be used to request the data, the messages
to be used to return the data, the conversion values for the data and the format to be used to display the

data.
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When current data items are selected for display, the external test equipment will continuously request of the
vehicle the data to be displayed and will display the data received in the corresponding response messages.
When freeze frame or test parameters and results are selected for display, the external test equipment does
not need to continuously request and display those items.

Where applicable, the external test equipment shall indicate whether a test limit is a high limit or a low limit.
Where applicable, the display of test results shall also show the test ID (identifier) and component ID.

Data from the vehicle may indicate which items are supported, in which case this information shall be made
available to the user by the external test equipment. The external test equipment shall also allow users to
specify requests for services, parameters, test IDs, etc. irrespective of whether the vehicle has indicated
support for such items.

7.7 Code clearing
The| external test equipment shall be capable of sending a request to clear OBD emissions-relatedl diagnostic

trouble codes, freeze frame data and diagnostic tests status information. The external test equipment shall
require the user to confirm such a request prior to transmission.

7.8| On-board diagnostic evaluations

7.81 Completed on-board system readiness tests

Imnjediately after the equipment has successfully established.communication with the vehicle, it|shall check
the [status of the system readiness tests. If the supported tests have not all been completed, thg equipment
sha|l indicate to the user: “Not all supported on-board¢system readiness tests have been completed” or
equjvalent. The equipment shall also allow the user‘to identify any readiness tests that have not been
conjpleted.

7.8.2 Supported on-board system readiness tests
Thel| external test equipment shall indicate to the user which of the tests specified by ISO 15031-5 service

$01|PID $01 data B - D, or SAE J1939:73 DM5 bytes 4-8, are supported and which of these|have been
conjpleted.

7.8.8 Malfunction Indicator Llamp — status and control

Thel| external test equipment shall be capable of indicating whether the MIL (Malfunction Indicatof Lamp) has
been commanded ON:and if so, by which module or modules.

7.9 Use of StopCommunication service associated with ISO 14230-4 (optional)

When 1SQ_14230-4 is being used to support OBD requirements in a vehicle, the external test equjpment may
proyide‘to‘the operator the ability to select the StopCommunication service defined for ISO 14230-4.

8 User interface

8.1 Display

The external test equipment shall be capable of displaying simultaneously at least two items of OBD
emissions-related current data items, emissions-related freeze frame data items, or emissions-related
diagnostic trouble codes. A list of the OBD current data and freeze frame data items, their parameter IDs, data
resolution and data conversion information, units and display formats is provided in ISO 15031-5. The display
shall be capable of displaying alphanumeric characters. The display shall at least support the Sl-units as
specified in ISO 15031-5. The unit conversions specified in ISO 15031-5 shall be used.

© 1SO 2005 - All rights reserved 7
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If the protocol is SAE J1939-73, then data parameters shall be displayed as specified in SAE J1939-73 using
the Sl-units and unit conversions. DTCs shall be displayed as specified in Annex A.

As a minimum, the data values of two data items shall be displayed simultaneously. A display of the
parameter IDs of the data items and the IDs of the modules that supplied the data items shall be easily
accessible if not displayed with the data values.

The units of measurement associated with the data items shall either be:

— displayed with the data values,

— easily accessible on the display, or
— readily[available to the user (e.g. on the body of the external test equipment).

Having this|information available in a user manual separate from the body of the external test 'equipment does
not satisfy this requirement.

8.2 Userninput
The externgl test equipment shall allow the user these services as specified by ISO 15031-5:
a) Select petween the basic functions required by OBD, e.g.:

1) syptem readiness test status display,

2) MIL (Malfunction Indicator Lamp) status and control,

3) di

4play current data,

4) digplay freeze frame data,

5) di

4play diagnostic trouble codes,

6) c

dar emissions-related data,

7) digplay test parameters andresults,
8) read vehicle identification.

b) Select for simultaneeus/display at least two OBD emissions-related items of any one of the following
categofies:

1) cufrent data,

2) freezeframe data,

3) diagnostic trouble codes,

4) test parameters and results.
c) Confirm a request to clear and/or reset OBD emissions-related diagnostic information.
d) Request operation of an on-board system, test or component.

Responses from multiple modules to requests for a current data item or a freeze frame data item are treated
as separate data items for selection and display purposes.

8 © 1SO 2005 — All rights reserved
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9.1

ISO 15031-4:2005(E)

Power requirements

Vehicle battery voltage support

9.1.1 External test equipment supports only 12 V D.C. vehicle battery voltage

If the test tool manufacturer chooses to develop external test equipment with only 12 V D.C. vehicle battery
voltage support, the following requirements shall apply:

operate normally within a vehicle battery voltage range of 8,0 to 18,0 V D.C,,

Pre
lost
peri

9.1.

If th
batt

Pre
lost
duri

9.2
The

con
by t

10

survive a vehicle battery voltage of up to 24,0 volts D.C. for at least 10 m,
survive, non-operationally, a reverse vehicle battery voltage of up to 24,0 V D.C. for at.least 1(
erably the external test equipment will withstand cranking, in that communications and data

during vehicle battery voltage reductions to 5,5 V for up to 0,5 s. The display‘need not function
bd. This is not a requirement for compliance.

P External test equipment supports 12 V D.C. and 24 V D.C. vehicle battery voltage

e test tool manufacturer chooses to develop external test equipnient with 12V D.C. and 24 V
bry voltage support the following requirements shall apply:

operate normally within a vehicle battery voltage range 0f8,0 to 32,0 volts D.C.,
survive a vehicle battery voltage of up to 36,0 volts' D.C. for at least 10 minutes,

survive, non-operationally, a reverse vehicle*battery voltage of up to 36,0 Volts D.C. for
minutes.

erably the external test equipment.wilFwithstand cranking, in that communications and data
during vehicle battery voltage reductions as specified in ISO 16750-2. The display need
ng this period. This is not a requirement for compliance.

Vehicle battery current consumption

hector shall not.exceed that specified in ISO 15031-3 as the minimum current carrying capad
ne vehicle.

Electromagnetic compatibility (EMC)

m.

shall not be
during this

D.C. vehicle

at least 10

shall not be
hot function

maximum currentsdrawn by the external test equipment through the power contacts of the diagnostic

ity supplied

The

external test eauinment shall not interfere with the normal operation of the vehicle electrical sy
l L L J

stem.

The normal operation of the external test equipment shall be immune to conducted and radiated emissions
present in a service environment and when connected to a vehicle.

EMC and ESD measurements and limits shall be in accordance with the standards prevailing in the country in
which the tester is to be sold.
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11 Conformance testing

11.1 General

Conformance testing specifies the tests required to be passed in order for external test equipment to be type
approved as “conforms to ISO 15031-4”. Only external test equipment that passes all tests may be so labelled.
External test equipment shall support all the listed protocols (specified in Clause 5) as allowed by
national/regional legislation of the country where the equipment will be offered to the market. Equipment that
passes all tests shall be labelled “Conforms to ISO 15031-4” and shall list the protocols supported as shown in

Clause 5.

The extern
interface s¢

EXAMPLE
the standard

Validation ¢
manufactur

The tests in
considered

Three (3) e
for a given
equipment
consistent ¢

Any change
Internations
manufactur|
retest due
explanation
used when

For every p
OBD acces
a) clearin
b) the me
c) theres

Both prope
ISO 15031

bl test equipment manufacturer may optimize the Automatic determination of communics
quence to test only for those protocols allowed by the national/regional legislation of the ¢ountr

If national/regional specific legislation only allows e.g. 500 kbps data rate of ISO 15765-4 (CAN) alth
allows 250 kbps, the external test equipment manufacturers are allowed to only support that baudrate.

f the conformance test is the responsibility of the equipment manufacturer,~-and the equipn
er may elect to self-certify.

this clause, shall be performed successfully five (5) consecutive times; on each sample unit t
passed.

amples of at least production intent level external test equipient shall pass all these tests in g
version of external test equipment hardware and software to be considered passed, and
manufacturer shall ensure consistent quality of manufacture to meet this standard, to en
ompatibility between external test equipment and vehicle.

s to the hardware or software used in an externaltest equipment for the functions described in
| Standard shall require a retest of these tests.or an explanation from the external test equipn
br as to why the change shall not require @yretest. Where an explanation is submitted in lieu
to a change, the organization originally” performing these tests shall determine whether
is acceptable or whether a retest.is.required. Reasonable normal engineering criteria shal
determining whether to accept an explanation.

roduct type which is labelled-as‘conforming to, or compatible with the requirements of ISO 150
5 facilities, or other labelling-io that effect, the manufacturer shall record:

dication of the versiens-of product hardware, software and protocols supported,
thods used to make these tests,
Lilts of the-tests.

and \improper response messages will be employed during these tests. Improper responseg
barethose that have incorrect header information, an incorrect Service Identifier, an incorrect

an incorre

tion
.

bugh

hent

b be

rder
the
sure

this
nent
of a
the

be

B1-4

for
PID,

|ann+h of-the—response message—or—ah incorrect-CRCor r\har\llcnm lmproper response.
14 g TPTrop P

for

J1939 are those that have incorrect addresses or message labelling, incorrect parameter identification, an
incorrect length of the response message, or an incorrect CRC or checksum. The external test equipment
must ignore all improper response messages and perform as if no response was received.

Situations involving multiple ECUs responding to a single request message, single ECUs responding with
multiple response messages to a single request message and multiple ECUs responding with multiple
response messages to a single request message will be tested.

The interval between the end of the request message and the beginning of the response message(s) will be
varied from 0 ms up to the delay required to show a no response message indication on the external test
equipment. This delay that causes the no response message indication will be compared to the value defined
in ISO 15031-5 or the value defined in SAE J1939-21 specifications.
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The format, content and order of messages transmitted on the data links referenced in 1ISO 15031-5 and
SAE J1939-73 will be observed and reviewed for correctness.

The ability to obtain and report the results of the on-board system readiness tests shall be verified. The ability
to report which tests the vehicle supports and which have been completed shall be verified.

The requirements described in 11.3 through 11.7 (inclusive) shall be verified on each protocol specified in
Clause 5.

When performing these tests, observation of the indications and displays provided to the user and the signals
of each protocol specified in Clause 5 (bus + and bus —, K and L lines if applicable) will be the criteria for

proper performance.

Tes

Tes

11.

ltem

ling shall be conducted at a temperature of (23 £ 5) °C and between 25 % and 95 % relative ht

ling information and results shall be made available to the buying public.

P Determine OBD communication type

s to be tested:

midity.

automatic determination of interface and protocol type when the 1SO 15031-3 or SAE J1939-13

connector is plugged into its mating connector in the vehicle-and/or OBD support is selected,
a selection is necessary,

all supported OBD communication interfaces at least ence per scan,

the interface contacts related to protocols not supported by the external test equipment are n
during the test cycle,

the scan of all interfaces continues until successful or until terminated by the user,
some indication is provided to the(user that the scan of interfaces is being performed,

a failure to successfully findsan*OBD interface during a scan of all the possible interfaces is
the user at the completion ‘'of 'each and every scan,

when an OBD interface’is successfully found, the external test equipment automatically prom
for function selection;

the external<test equipment provides and uses the facilities and/or messages specified in IS

where such

ot activated

indicated to

ots the user

0O 15031-5,

ISO 9141-2( SAE J1850, ISO 14230-4, ISO 15765-4, ISO 15031-6 SAE J1939 and SAE J1939-73

the, external test equipment does not exceed the polling rates specified in ISO 15
SAEJ1939-21,

031-5 and

The

the external test equipment provides the proper bias for the K and L lines as specified in ISO
ISO 14230-4,

9141-2 and

the external test equipment performs the initialization tests according to 7.1 and the external test

equipment supports the use of an idle message when ISO 9141-2 and ISO 14230-4 are used.
interface determination tests shall be performed:
with no modules connected,

with one 1SO 9141-2 module connected,

© 1SO 2005 - All rights reserved
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with one ISO 14230-4 module connected,
with one SAE J1850 41,6 kbps PWM module connected,
with one SAE J1850 10,4 kbps VPW module connected,
with one ISO 15765-4 module connected,

with one SAE J1939-73 module connected. (This module shall support DM5.)

For unsup rted |nfanor~nc it is nnl\l nnr\nccor\l to ansiirg that thg ennr\uﬁr\ contacts ralatad to that prnl’ COI
remain opef circuit and that no damage occur, elther to the external test equipment or vehicle.
Table 1 listg the required vehicle response dependant on the protocol in use.
Table 1 — Vehicle configuration and required responses for supported protocols
Vehicle configuration Required response
ISO 9141-2 |module connected ISO 9141-2 session initiated and-maintained
ISO 14230-4 (KWP2000) module connected ISO 14230-4 session initiated'and maintained
SAE J1850 #1,6 kbps PWM module connected SAE J1850 41,6 kbpsPWM protocol selected
SAE J1850 [10,4 bps VPW module connected SAE J1850 10,4 kbps VPW protocol selected
ISO 15765-4 module connected ISO 15765-4 protocol selected
SAE J1939+73 module connected SAE J1939-73 protocol selected
No module ¢onnected Operator warning .issued after five. retrigs; equipment
contindes to retry until operator acts to discontinue

11.3 On-hoard system readiness test
Confirm, uging each supported protocol.specified in Clause 5, that the external test equipment automatigally
requests and correctly reports the results)of the supported on-board system readiness tests.
11.4 Sele¢t functions
Confirm, using each supported’protocol specified in Clause 5:
— that the external test'equipment offers all of the diagnostic facilities described in Clause 4,
— that the useriis-able to navigate between these facilities.
11.5 Selectand dispiay items
Confirm, using each supported protocol specified in Clause 5:
a) thatthe user is able to select and display simultaneously at least two items from any one of:

1) available DTCs,

2) current data items,

3) available freeze frame data items, and
12 © ISO 2005 — All rights reserved
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4) test parameters and results;

that the module IDs and parameter names associated with all the items mentioned above can also be

displayed either:
1) simultaneously with the displayed items, or
2) in some alternate method,;

that the units-of-measurement information associated with all the possible current data items
frame data items are easily available, either as a part of the data display, displayed se

and freeze
arately, or

The)

11.

Con

Whd
cod

11.

Wh

otherwise available on or with the external test equipment body itself;

that the external test equipment is able to handle multiple responses from the same module
request;

that the external test equipment is able to handle responses from multiple modules due to one

that the external test equipment is able to handle multiple responses frem multiple modules
request;

that the external test equipment informs the user whenever multiple modules respond to
request. Responses from multiple modules to a request are to-bé made available to the user
items for display;

that the external test equipment informs the user whenever multiple modules produce differing
to a single request.

criteria for successfully passing this test are to navigate between all the items and observe the

b Confirm requests to clear codes
firm, using each supported protocol-specified in Clause 5:
that the selection of the Clear €odes function incorporates a request to the user for confirmatig

that both yes and no responses to the request to the user to confirm the selection of the
function are processed appropriately.

bs function is sélected.

f General diagnostic communication tests

bn_performing tests involving diagnostic messages, tests are to be made of the external test

due to one

request;

due to one

a particular
as separate

) responses

results.

n7

clear codes

en performing this-test, the presence or absence of DTCs shall be verified both before and affer the clear

bquipment's

abil

tyio handle an immediate response, a slow response and a response delayed longer than th

e maximum

allowed by each of the protocols.

The external test equipment shall be able to process all responses that are received within the maximum time
allowed by each protocol and indicate a no response condition to the user when the response is delayed
longer than the maximum allowed by each protocol.

The external test equipment shall support the transmission of its node address as an in-frame-response
during the transmission of any response messages from modules on an SAE J1850 bus and shall be able to
handle both the presence and the absence of an in-frame-response during the external test equipment's

tran

smission of request messages.

© 1SO 2005 - All rights reserved

13


https://standardsiso.com/api/?name=36a69b0ae9bd4161b1e37b2f2e52dd35

ISO 15031-4:2005(E)

11.8 Capacitance and impedance at the diagnostic connector

Confirm, using each supported protocol specified in section 5, that the capacitance and impedance of the
external test equipment, its connecting data cables and the diagnostic connector are within the limits specified
in SAE J1850, ISO 9141-2, ISO 14230-4, ISO 15765-4, 1SO 15031-3, and SAE J1939-11. Measurement of
these parameters shall be performed by a testing agency at their discretion following generally accepted
engineering standards.

11.9 Operating voltage and current requirement

— that the external test equipment shall correctly operate throughout the voltage range specified in\9.1

shall n

— that the

uuuuuu

bt require more than the maximum current specified in 9.2,

the makimum survival voltage and survive reverse voltage specified in 9.1.

During otheg
the specifig
compared |

11.10 Prg

Confirm, us|
specified in

11.11 Alg

Verify that t

ith the limit specified.

tocol check

Clause 7 are properly and appropriately used by the external test equipment.

hanumeric display

he external test equipment is able to display,alphanumeric characters.

11.12 User manual and help facility

Verify that:
a) auser
b) the uss
1) pa
2) all
3) ho

manual and/or HELP facility is available with the external test equipment;

r manual and/or HELP facility at least includes:

rameter specifications and service IDs as described in ISO 15031-5, and SAE J1939-73,
abbreviations used by the external test equipment,

W to.sélect the functions,

external test equipment shall accept without causing damage the use of supplynoltages of U

r conformance tests, the voltage supplied to the external test equipment(isto be varied throug
d range and a check for continuous operation performed. Also, th€ supply current is tg

ng each supported protocol specified in Clause 5, that all the request and response messages

and

p to

hout
be

, as

4) how to select items for simultaneous display,

5) how to determine the PID, item name and module ID of data returned for display,

6) how to confirm the selection of the clear codes function,

7) how to obtain and display OBD emissions-related test parameters and results as described in related
documentation for each protocol,

8) how multiple responses from one request are indicated,

9) how different responses to the same request are indicated,

14
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10) what current and freeze frame data items are available through OBD.

The external test equipment shall be tested for a HELP facility and/or the availability and coverage of a user
manual.

© 1SO 2005 - All rights reserved 15
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Annex A
(informative)

Recommended external test equipment common user interface displays

A.1 General data display guidelines

The followi
when data
displayed. ]
information
information
annex neith
string.

General da
emissions-I

The followin

Each in
simplify

ISO 15
the full
protocq

A cons

A.2 Sele

The externs

Externgl test equipment with smaller type displays shall -use the abbreviated terms as define

Tg—are Tecommendationsabout thedisptay tayout—anmd—formattmgof theextermattestequipr
parameters, DTCs, OBD Monitor test results and vehicle/ECU identification data are’ig
he support of various protocols with two (2) different data parameter formats, DTC fortnats,
types require general implementation guidelines for the external test equipment howto dis
to the automotive technicians in a common user interface format. The examples, provided in
er address nor show provisions for multiple languages, e.g. reserved text string space per

a display guidelines shall be followed to achieve a common user interface\format when displa
elated data on an external test equipment display.

g guidelines apply:
formation/data shall be displayed in conjunction with the ECU/module name or address in ords

the relation between functional emissions-related data and_physical ECU/module.

031-2, ISO 15031-5 and ISO 15031-6. External test(équipment with larger type displays shall
text descriptors as defined in ISO 15031-2, ISO.15031-5 and ISO 15031-6. When SAE J193
| is used then the text displays will follow the SAE J1939-73 descriptors.

stent display layout shall be followed to ease readability.

ct menu display

| test equipment shall providea “Select Menu” which displays all available features dependin

1ent

be
and
play
this
text

ying

br to

H in
use
D-73

j on

the supported services/diagnostic modes’of the identified protocol of all emissions-related modules installgd in
the vehicle] The external test equipment shall only display the menu items supported by the protgcol.
Table A.1  Select menu display-example, provides an example as well as test menu text strings tg be
displayed depending on the protocol identified.
Table A.1 — Select menu display example
Select Task ISO 15031-5 | SAE J1939
Read Confirmed DTCs applicable applicable
Read-Previousty-Active-BFESs ret-applicable——appticable
Read Pending DTCs applicable applicable
Review Freeze Frame Data applicable applicable
Current/Monitor Data Display applicable applicable
Clear DTC Information applicable applicable
OBD Monitor Data Display applicable applicable
Identification Data Display applicable applicable
Activate OBD Tests applicable applicable
In-Use Performance Tracking Data applicable applicable
16 © ISO 2005 — All rights reserved
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The key press or touch navigation of the “select menu” should provide scroll capability if the display size is too
small to display all menu selections. By no means shall above example limit the external test equipment
developers to add other features e.g. function key for each menu item or change the order or appearance of
the menu items.

External test equipment manufacturer are free to implement a different menu structure to promote their test
equipment.

A.3 Diagnostic trouble codes displays

A.311 Diagnostic trouble code summary display

The| external test equipment shall be capable of continuously obtaining, converting @nd” displaying OBD
emigsions-related DTCs from the vehicle. The diagnostic trouble code, its descriptive-text or bgth shall be
disglayed. The same displays should be used to show “Active”, “Previously Active DTEs” and “Perjding DTCs”.
Tabje A.2 — Summary of active DTC display template and example, provides'a. DTC list (Active| Previously
Active, Pending) from all emissions-related systems/components. A sample Jof a DTC summarjy display is
shown below. The left display shows a summary DTC template and the right display shows an example with
DT(s stored in the vehicle's ECUs/modules.

Thel “Addr” column on the left displays the ECU/module address derived from the message hegader of the
protocol (SAE J1939 address information e.g. 00 or 01 .hex = Engine, 03 or 04 hex = Transmission,
0B lhex = ABS). The middle column displays the ECU/module name. If the external test equipment does not
know the ECU/module name which matches the ECU/module address (Addr), the hex number shall be
displayed. The right column indicates the number of DT:Cs"stored per ECU/module.

Table A.2 — Summary of active DTC display template and example

Menu item Summary of Active DTCs

Addr ECU/Module descriptor # of DTCs Addr | ECU/Module descriptor | # of DT(s

aa ECU/Module #1 XX 00 Engine 2
aa ECU/Modute #2 XX 03 Transmission 1

0B ABS/Traction Control 0
aa ECU/Module #n XX

A.3.2 Diagnostic trouble code display

A.3.2.1 ISO 15031-5/ISO 15031-6 protocol DTC display template and examples

The following sample displays provide a list of active DTCs per ECU/module. The left display shows a DTC
template and the middle and right displays show examples with DTCs stored in the vehicle's ECU/module.

The DTC template should be the recommended display layout for “Active DTCs, Previously Active DTCs, and
Pending DTCs”.

Table A.3 — I1SO 15031-5/ISO 15031-6 protocol DTC display template and examples, should be used for the
ISO 15031-5/ISO 15031-6 based DTC format.
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In the upper left, the selected menu item should be displayed, e.g. “Active DTCs”. In the upper right, the
ECU/module name (if available) or the ECU/module address e.g. 11, 18, etc. should be displayed. The
“‘DTC #’ text string should be followed by the converted DTC number. The “Count” text string indicates the
occurrence of a DTC. The occurrence count should be displayed as a three (3) digit decimal number. In the
next line the DTC descriptor associated with the DTC number should be displayed as specified in
ISO 15031-6. Depending on the display size and features multiple DTCs can be displayed.

Table A.3 — 1SO 15031-5/ISO 15031-6 protocol DTC display template and examples

Menu item Addr aa Active DTCs Addr 11 Active DTCs Addr 18
DTC # XXX count XXX | DTCH# i POTTS count — | DTCH# i P2700 count --
DTC descriptor (ISO 15031-6) Engine Coolant Temperature Circuit Transmission Friction Element™4\”
High Apply Time Range/Performance
pTC# | poox | Count |wx | DTC# | PO113 | count | — | |
DTC defscriptor (ISO 15031-6) Intake Air Temperature Circuit High
A.3.2.2 SKAE J1939-73 protocol DTC display template and examples
Table A.4 + SAE J1939-73 protocol DTC display template cand examples, should be used for|the
SAE J1939:73 based DTC format.
The format|and layout of the DTC display is the same as<specified for the ISO 15031-5/ISO 15031-6 bgsed
protocol anfl DTCs. There is a minor difference in the.DTC number format, which derives from a “base DTC
number” (D[TC circuit) and a “DTC symptom” (DTC, failure type). Both values are converted into a single DTC
number. The hyphen (-) separates the base DTG number from the DTC symptom. The DTC description|is a
concatenatipn of the base DTC text descriptorand the DTC symptom DTC text descriptor.
Table A.4 — SAE J1939-73 protocol DTC display template and examples
Menu ifem ECU/Module Active DTCs Engine Active DTCs Transmissipn
DTC # | x¥xxxx-Xx Count {|5x%x | DTC# 110-01 Count 6 DTC# | 2908-03 Count 4
DTC degcriptor (SAE J1939-73) Engine Coolant Temperature — Transmission Boost Pressure Valye
Data valid but below normal operational | Actuator — Voltage Above Normal,|or
Range — Most Severe Level Shorted to High Source
DTC# | xpooaxioe| Count | xx [ DTC# | 10502 | count | 3 | DTC# | 60403 | count | i
DTC degcfiptor (SAE J1939-73) Intake Manifold 1 Temperature — Data | Transmission Neutral Switch — Voltage
Erratic, Intermittent or Incorrect below normal, or shorted to low source

A.4 Current/Monitor data display

A.4.1 Current/monitor data display template

As a minimum, the data values of two data items shall be displayed simultaneously. A display of the
parameter abbreviation or description of the data items and the ECU's/module's address that supplied the
data item(s) shall be displayed with the data values.

18
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Table A.5 — I1SO 15031-5 and SAE J1939-73 protocol current/monitor data display template, shows the layout
of the external test equipment data display. The upper row of the display should show the selected menu item
e.g. “Current/Monitor Data Display”. The left column displays the “Addr” which is the source of the data item.
This is the ECU/module address derived from the ISO 15031-5 or SAE J1939-73 message header address
information. Each parameter is comprised of a “parameter name”, “current/freeze frame data”, and the
associated “unit” (if parameter is not state encoded).

Table A.5 — 1SO 15031-5 and SAE J1939-73 protocol current/monitor data display template

Menu Item (ISO 15031-5) Menu Item (SAE J1939-73)

Addr Parameter description Data Unit | Addr Parameter description Data Unit
1 Calculated LOAD Value XXX.X % 00 EGR Mass Flow Rate xxqx.x | kg/h
1 Fuel system 1 status 8 states/1 byte | 00 Exhaust Gas Recirculation (EGR) XXK.X %

Valve Control
1 Engine RPM xxxxx | min~'| 00 Turbo Oil Temperature XXXX °C
1 Engine Coolant Temperature XXX °C 00 Turbocharger 1 Boost.Pressure xfx.x | kPa
1 Misfire monitoring supported 2 states/1 bit 00 Turbocharger 1 Compressor Inlet XXK.X kPa
Pressure
1 Misfire monitoring ready 2 states/1 bit 00 TurbochargeCh€ompressor Inlet XXXX °C
demperature
1 Fuel system monitoring 2 states/1 bit | 00 Erging Test Mode Switch 4 btates/2 bit
supported
1 Fuel system monitoring ready 2 states/1 bit 00 Exhaust Gas Oxygen S.ensor 4 states/2 bit
Closed Loop Operation
1 Catalyst monitoring supported 2 states/1 bit 00 Start Enable Device 1 4 states/2 bit
1 Catalyst monitoring ready 2 states/1 bit 00 Start Enable Device 2 4 states/2 bit
1 Oxygen sensor monitoring 2 states/1 bit 03 Transmission Rgverse Direction 4 ktates/2 bit
supported Switch
1 Oxygen sensor monitoring ready | 2 states/1 bit 00 Particulate Trap Inlet Pressure XXX kPa

NOTE The above table illustrates that the format of the data for ISO 15031-5 and SAE J1939-73 can follow the same
disp|ay layout approach. This table is not meant to compare the data available with one protocol versus the other.

A.42 1SO 15031-5 protocol-current/freeze frame data display examples

Table A.6 — ISO 15031-5-protocol current/freeze frame data display examples, shows data displdy examples
of current/freeze frame data’as defined in the ISO 15031-5 specification. The smaller display on the left shows
the [parameter acronyms as specified in ISO 15031-2 and -5. The larger display on the right shpws the full
parameter descriptorsas specified in 1ISO 15031-5. A mixture of parameters from two (2) emissjons-related
ECUWs/modules is-also shown in the same display.

Fable A.6 — ISO 15031-5 protocol current/freeze frame data display examples

Qurrent/Freeze Frame Data Display Current/Freeze Frame Data Display
Adbr—F-Param—deseription—|-Date— it Ade Parameterdeseription Beth |  Unit

11 DTCFRZF P0118 11 DTC that caused r:t(i)l:gg: freeze frame data P0118

11 VSS 0 km/h | 11 Vehicle Speed Sensor 0 | km/h

11 MIL ON 11 Malfunction Indicator Lamp (MIL) Status ON

11 MIS_SUP YES 11 Misfire monitoring supported YES

11 FUEL_SUP YES 11 Fuel system monitoring supported YES

11 ECT 36 °C 11 Engine Coolant Temperature 36 °C

11 RPM 744 | min'| 11 Engine RPM 744 | min™!

18 CCM_SUP YES 18 | Comprehensive component monitoring supported YES

18 CCM_RDY NO 18 Comprehensive component monitoring ready NO
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A.4.3 SAE J1939-73 protocol current/freeze frame data display examples

Table A.7 — SAE J1939-73 protocol current/freeze frame data display examples, shows data display
examples of current/freeze frame data as defined in the SAE J1939-73 specification. The smaller display on
the left shows the PGN (Parameter Group Number) acronyms as specified in SAE J1939-73. The larger
display on the right shows the full parameter descriptors as specified in SAE J1939-73. A mixture of
parameters from two (2) emissions-related ECUs/modules is also shown in the same display.

Table A.7 — SAE J1939-73 protocol current/freeze frame data display examples

Current/MeniterData-Display———t——————— Gurrent/MoniterData-Display
Addr | Pafam. description | Data Unit | Addr Parameter description Datal |y-Unit
00 DTCFRZF 110-03-05 00 DTC that caused required freeze frame data 110-03-05
storage
03 VSS 0 km/h 03 Vehicle Speed Sensor 0 kin/h
00 MIL ON 00 Malfunction Indicator Lamp (MIL) Status ON
00 MIS_SUP YES 00 Misfire monitoring supported YES
00 FUEL_SUP YES 00 Fuel system monitoring Ssupported YES
00 ECT 36 °C 00 Engine Coolant Temperature 36 C
00 RPM 744 | min™! 00 Engine RPM 744 | m[n~?
03 CCM_SUP YES 03 Comprehensivé,component monitoring YES
supported
03 CCM_RDY NO 03 Comprehensive component monitoring ready NO
A.5 Clear DTC information
The display, which belongs to the “Clear DTC Information” menu item, is not specified in this annex. [The

layout and Uiser interface of this display is.the responsibility of the external test equipment manufacturer.

A.6 OBD

A.6.1 OBI

This clause

I/IM Readiness Monitor data display

D I/M Readinéss Monitor selection and test result data display requirements

provides_ general guidelines for the test equipment manufacturer industry on how to design| the

technician {iser interface of the external test equipment to display OBD Monitor data in combination with I/M

Readiness

statds\information in a useful manner to support the technician in making meaningful judgements.

All OBD I/

I Readiness NMonlior templates and aisplays are based on 150U 15/00-4/15U1ToUST-0 (bAN)

protocol derived data. Alternative protocols are not considered because the majority of related data is vehicle
manufacturer specific. However, the guidelines provided may be used in a similar manner (e.g. Component ID
should be displayed as Monitor ID and Test ID should be displayed as specified below).

When the technician has selected an OBD Monitor, a test equipment screen shall be displayed with
ECU/module address, combined Malfunction Indicator Lamp (MIL) status, number of DTCs stored in this ECU,
OBD I/M Readiness monitoring status information and OBD Monitor test results (test values/limits).

20
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Each Test ID shall be displayed with the status of 'Passed', 'Failed' or 'Not Completed'. The overall monitor
status, however, should be obtained from service $01 PID $01/$41. An OBD Monitor ID shall be displayed
with one or multiple Test IDs (all IDs in hexadecimal notation) and test results with test values and limits
depending on the display size and capabilities. The test equipment shall provide appropriate user interface
functionality to display all associated Test IDs and values, which belong to a single OBD Monitor ID. Each
OBD Monitor ID shall be displayed with the overall monitor status. This information shall be obtained from
service $01 PID $01/$41 for the 1SO15765-4/1SO 15031-5 protocol and from DM5 and other readiness
information services in SAE J1939-73 protocol.

A.6.2 OBD Monitor selection and data display template

A.6/2.1 OBD Monitor selection display template
Tabje A.8 — OBD I/M Readiness Monitor selection display template, should be used, as’a regommended
guideline for the selection of an OBD Monitor. The left column of the display shows the ECU/modulle address.
The| upper row shall be used to display the selected menu item e.g. “OBD Monitor, Selection”.[Each OBD
Monitor parameter is displayed with supported status information (Yes/No). OBD) Monitor groyps may be
created to minimize the selection list.

Table A.8 — OBD I/M Readiness Monitor selection display template

Addr OBD Monitor Selection
aa Monitor name (service $01, PID $01/$41) Status
bb Monitor name (service $01, RID'$01/$41) Status
cc Monitor name (service $01;PID $01/$41) Status
dd Monitor name (service $01, PID $01/$41) Status
aa Monitor name.(service $01, PID $01/$41) Status
bb Monitor:name (service $01, PID $01/$41) Status

A.6/2.2 OBD Monitor selection'display example

Mosgt often, only one ECU/module will support each of the OBD I/M Readiness Monitors. The Comprehensive
conponent monitor shotld be supported by all emissions-related ECUs/modules. The following example
shows a list of supparted and unsupported OBD I/M Readiness Monitors:

— | Engine: Misfire monitoring supported Yes (service $0{1, PID $01)
— | Engine: Fuel system monitoring supported Yes (service $0{1, PID $01)
— | Engine: Catalyst monitoring supported Yes (service $0{1, PID $01)
— LERgine: Heated-catalyst-monitering-supperted Ne {service-$61, PID $01)
— Engine: Evaporative system monitoring supported (0.020”) Yes (service $01, PID $01)
— Engine: Secondary air system monitoring supported No (service $01, PID $01)
— Engine: A/C system refrigerant monitoring supported No (service $01, PID $01)
— Engine: Oxygen sensor monitoring supported Yes (service $01, PID $01)
— Engine: Oxygen sensor heater monitoring supported Yes (service $01, PID $01)
— Engine: EGR system monitoring supported No (service $01, PID $01)
— Engine: Comprehensive component monitoring supported Yes (service $01, PID $01)
— Transmission:  Comprehensive component monitoring supported Yes (service $01, PID $01)
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Table A.9 — OBD I/M Readiness Monitor selection display example, is an example of how to provide OBD I/M
Readiness Monitor selection to the technician. The test equipment shall provide a select capability e.g. by
cursor, by function key, etc. to allow the technician to view the test results of the selected OBD I/M Readiness
status and OBD Monitor.

It is recommended to show all OBD I/M Readiness Monitors, even if a monitor is not supported. This way,
data can be seen even if a calibration weakness specifies a monitor, which is supported by the software but
not enabled in the calibration (appropriate bit set to 'not supported'). The option to show only supported
monitors can be used as well.

The left column of the display shows the ECU/module address. The upper row is used to display the selected
menu item|e.g. “OBD I/M Readiness Monitor Selection”. Each OBD I/M Readiness Monitor parameter is
displayed with supported status information (Yes/No).

Table A.9 — OBD I/M Readiness Monitor selection display example

Addr OBD I/M Readiness Monitor Selection Supported Status
11 Misfire monitoring supported Yes
11 Fuel system monitoring supported Yes
11 Catalyst monitoring supported Yes
11 Heated catalyst monitoring supported No
11 Evaporative system monitoring supported (0,020”) Yes
11 Secondary air system monitoring supported No
11 A/C system refrigerant monitoring supperted No
11 Oxygen sensor monitoring supported Yes
11 Oxygen sensor heater monitoring supported Yes
11 EGR system monitoring supported No
11 Comprehensive component monitoring supported Yes
18 Comprehensive component monitoring supported Yes

A.6.3 OBD I/M Readiness Manitor data display

A.6.3.1 OBD I/M Readiness-Monitor data display template

Table A.10 — OBD |/M-Readiness Monitor data display template, should be used as a recommerjded
guideline for combination of service $01 PID $01/$41 monitor status and service $06 OBD Monitor data items
as specified in 18O15031-5 and the appropriate diagnostic message defined in SAE J1939-73. The display
below shows.an 'OBD Monitor template to display “Malfunction Indicator Lamp (MIL) Status”, “Numbgr of
DTCs storgd”in this ECU”, “OBD Monitor ID Text Descriptor” for monitoring ready, cycle enabled, dycle

completed status, “Test ID(s)”, Test ID(s) “Result’, “Minimum Test Limit", “Test Value”, “Maximum Test Limit”,
and the associated “data” and “unit”.

The Test ID “Result” shall be calculated by the test equipment according to the following equations:

— Passed = (Minimum Test Limit <= Test Value) AND (Test Value <= Maximum Test Limit)
— Failed = (Minimum Test Limit > Test Value) OR (Test Value > Maximum Test Limit)
— Not Completed = (Minimum Test Limit=0) AND (TestValue =0) AND (Maximum Test Limit = 0)
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Table A.10 — OBD I/M Readiness Monitor data display template

A.6

This
Mor
ECL
(eg
on

cycl
resy
run,

The)

Addr ($xx) 'Selected OBD Monitor Text Descriptor' data display Status
aa Malfunction Indicator Lamp (MIL) Status (service $01, PID $01)
aa Number of DTCs stored in this ECU (service $01, PID $01)
aa OBD Monitor ID Text Description (monitoring ready) (service $01, PID $01)
aa OBD Monitor ID Text Description (cycle enabled) (service $01, PID $41)
aa OBD Monitor ID Text Description (cycle completed) (service $01, PID $41)
aa Test ID XX Result
aa Minimum Test Limit XXXXX Unit
aa Test Value XXXXX Unit
aa Maximum Test Limit XXXXX Unit
aa
aa Test ID XX Result
aa Minimum Test Limit XXXXX Unit
aa Test Value XXXXX Unit
aa Maximum Test Limit XXXXX Unit

3.2 OBD I/M Readiness Monitor data display example

example assumes the ISO 15765-4/ISO15031-5 protocol'is identified. Table A.11 — OBD I/M
itor data display example, displays data items Which were received from one emiss
J/module (see Addr. 11 hex). It shows that only parts of the enabled Evaporative system are

which is caused by the leak size). The Evaporative system monitoring cycle can show comp
bervice $01 PID $01 response data, but it is Wwery likely that some of the Evaporative systemn

Readiness
ons-related
completed
eted based
monitoring

e Test IDs will show “Passed”/“Failed”, yet others will show “Not Completed”. If service §01 PID $01
onse data shows the monitor as complete, then it is done, even if not every test within that monitor has
following parameters shall be displayed for the Evaporative system:

Evaporative system monitoring.ready: YES (service $01, PID $01)

Evaporative system monitoring cycle enabled: YES (service $01, PID $41)

Evaporative system.mohitoring cycle completed: NO (service $01, PID $41)

Evaporative system.monitor (0,020"): 3C (service$06, Monitor ID $3Q)

Test ID: 1 Passed (service $06, Test ID numbar)
Minimum/Test Limit: 0 kPa (service $06, Minimum Test|Limit Value)
Test Value: 0.67 kPa (service $06, Test Value)

Maximum Test Limit: 1.74 kPa (service $06, Maximum Tes{ Limit Value)
| Test ID: 2 Eailed (service $06_Test 1D numbdr)

Minimum Test Limit: 0 kPa (service $06, Minimum Test Limit Value)
Test Value: 0.72 kPa (service $06, Test Value)

Maximum Test Limit: 0.62 kPa (service $06, Maximum Test Limit Value)
Test ID: 3 Not Completed (service $06, Test ID number)

Minimum Test Limit: 0 kPa (service $06, Minimum Test Limit Value)
Test Value: 0 kPa (service $06, Test Value)

Maximum Test Limit: 0 kPa (service $06, Maximum Test Limit Value)

© 1SO 2005 - All rights reserved
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Table A.11 — OBD I/M Readiness Monitor data display example

Addr (3C) Evaporative system monitor (0.020”) data display
11 Malfunction Indicator Lamp (MIL) Status On
11 Number of DTCs stored in this ECU 2
11 Evaporative system monitor (0,020”) ID 3C
11 Evaporative system monitoring ready (0,020") Yes
11 Evaporative system monitoring cycle enabled (0,020") Yes
11 Evaporative system monitoring cycle co mpleted (0.020”) No
11 Test ID 1 Passed
11 Minimum Test Limit 0 kPa
11 Test Value 0.67 kPa
11 Maximum Test Limit 1.74 kPa
11 Test ID 2 Failed
11 Minimum Test Limit 0 kPa
11 Test Value 0.72 kPa
11 Maximum Test Limit 0.62 kPa
11 Test ID 3 Not Completed
11 Minimum Test Limit 0 kPa
11 Test Value 0 kPa
11 Maximum Test Limit 0 kPa

A.7 Vehicle and ECU identification data display

A.7.1 Identification data display template

The following identification data displaytemplate should be used as a recommended guideline for service [$09
Read vehicle information InfoTypes @s;specified in ISO 15031-5 and for the appropriate diagnostic mesgage
defined in JAE J1939-73.

In Table A.12 — Identification~data display template, the left column of the display shows the ECU/mogule
address. The upper row js\used to display the selected menu item e.g. “Identification Data”. Each row of the
display shopld show an.nfoType comprised of an “InfoType Text Descriptor” and identification “data”. A sgace
separator (ASCIl 20¢hex) is inserted between numbers, which consist of more than four (4) digits e.g. VIN,
Calibration |D, CVN;=efc. to ease readability of large numbers.

InfoTypes, yhieh' belong together, should be listed next to each other.

Table A.12 — Identification data display template

24

Addr Menu item
aa InfoType #2 X XXXX XXXX XXXX XXXX
aa InfoType #4 XX XXXX XXXX
aa InfoType #6 XX XX XX XX
aa InfoType #4 XX XXXX XXXX
aa InfoType #6 XX XX XX XX
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This Identification data display example shows data items which were received from two (2) emissions-related
ECUs/modules (see Addr. 11, 18). The data items and numbers derive from the example section of service

$09

as specified in ISO 15031-5.

In Table A.13 — Identification data display example, the display on the left is shown with abbreviated terms

and

the display on the right shows full descriptors as defined in ISO 15031-5.

Table A.13 — Identification data display example

Adfr | ID. Data ECU/Module Addr Identification Data Engine

1 VIN 1 G1JC 5444 R725 2367 | 11 VIN 1 G1JC.b444 R725 2367
1 CALID#1 JMB* 3676 1500 11 Calibration ID#1 JMB* 36f6 1500
1 CVN#1 1791 BC82 11 Calibration Verification Number #1 1791 BC82
1 CALID#2 JMB* 4787 2611 11 Calibration ID#2 JMB* 4787 2611
1 CVN#2 16E0 62BE 11 Calibration Verification Number #2 16E0 p2BE
1 CALID#1 | JMA* 43129911 0000 18 Calibration ID#1 JMA* 431219911 0000
1 CVN#1 9812 3476 18 Calibration Verification Number #1 98123476

A.§ Activate OBD tests

The)
and

A9

A.9

The
dis

The)
spe

InT
the
Pert

1 IPT (In-use performance tracking) data display template

cified in 1ISO 15031-5 and SAE J1939-73.

able A 14 IPT (In-use performance tracking) data display template, the left column of the dis

display, which belongs to the “Activate OBD, Tests” menu item, is not specified in this annex
user interface of this display are the responsibility of the external test equipment manufacturer

In-use performance tracking data display

In-Use Performance Tracking (IPT) data items as specified in 1ISO 15031-5 and SAE J1939
layed to show the current counts of each IPT data item.

following In-Use,-Performance Tracking (IPT) template should be used to display IPT da

The layout

73 shall be

a items as

play shows

ECU/module address. The upper row shall be used to display the selected menu item ¢.g. “In-Use

ormance Tracking”.

Each row displays the “IPT Data Item Text Descriptor’, Number (xxxxx) and Unit.

© 1SO 2005 - All rights reserved
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Table A.14 — IPT (In-use performance tracking) data display template

A.9.2 IPT

Addr Menu item
aa IPT Data Item #1 Text Descriptor XXXXX Unit
aa IPT Data Item #2 Text Descriptor XXXXX Unit
aa IPT Data Item #3 Text Descriptor XXXXX Unit
aa IPT Data Item #4 Text Descriptor XXXXX Unit
aa IPT Data Item #5 Text Descriptor XXXXX Unit
aa IPT Data Item #6 Text Descriptor XXXXX Unit
a3 IPT Data ltem #7 Text Descriptor XXXXX Lnit
aa IPT Data Item #8 Text Descriptor XXXXX Unit
aa IPT Data Item #9 Text Descriptor XXXXX Unit
aa IPT Data ltem #10 Text Descriptor XXXXX Unit
aa IPT Data Item #11 Text Descriptor XXXXX Unit
aa IPT Data Item #12 Text Descriptor XXXXX Unit
aa IPT Data ltem #13 Text Descriptor XXXXX unit
aa IPT Data Item #14 Text Descriptor XXXXX Unit
aa IPT Data ltem #15 Text Descriptor XXXXX Unit
aa IPT Data ltem #16 Text Descriptor XXXXX Unit

(In-use performance tracking) data display example

This IPT data display example shows data items which:{were received from one emissions-related

ECU/modul
specified in

In Table A.
abbreviated

Table A.15 — Display in-use performance tracking data example

e (see Addr. 11). The data items and numbers dérive from the example section of service $09 as
ISO 15031-5 or service DM20 specified in SAEZJ1939-73.

15 — Display in-use performance tracking’data example, the display on the left is shown with
terms and the display on the right shows- full descriptors as defined in ISO 15031-5.

Addr Menu item Addr In-Use Performance Tracking Data
11 OBPCOND | 1024 | counts 11 OBD Monitor Conditions Encountered Counts 1024 | counts
11 [IGNGYCCNTR | 3337 | counts 11 Ignition Cycle Counter 3337 | coynts
11 CATCOMP1 824 |\ eounts 11 Catalyst Monitor Completion Counts Bank 1 824 | counts
11 CATCOND1 945~ counts 11 [ Catalyst Monitor Conditions Encountered Counts Bank 1| 945 | codnts
11 CATCOMP2. 4 711 | counts 11 Catalyst Monitor Completion Counts Bank 2 711 | coynts
11 CATCOND2> | 945 | counts 11 [ Catalyst Monitor Conditions Encountered Counts Bank 2 | 945 | codnts
11 02$COMP1 737 | counts 11 02 Sensor Monitor Completion Counts Bank 1 737 | counts
11 O2SCOND1 924 | counts 11 02S Monitor Conditions Encountered Counts Bank 1 924 | counts
11 02SCOMP2 724 | counts 11 02 Sensor Monitor Completion Counts Bank 2 724 | counts
11 02SCOND2 833 | counts 11 02S Monitor Conditions Encountered Counts Bank 2 833 [ counts
11 EGRCOMP 997 | counts 11 EGR/VVT Monitor Completion Condition Counts 997 | counts
11 EGRCOND | 1010 | counts 11 EGR/VVT Monitor Conditions Encountered Counts 1010 | counts
11 AIRCOMP 937 | counts 11 AIR Monitor Completion Condition Counts (Sec. Air) 937 | counts
11 AIRCOND 973 | counts 11 AIR Monitor Conditions Encountered Counts (Sec. Air) | 973 | counts
11 EVAPCOMP 68 counts 11 EVAP Monitor Completion Condition Counts 68 | counts
11 EVAPCOND 97 counts | 11 EVAP Monitor Conditions Encountered Counts 97 | counts
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(normative)

ISO 15031-4:2005(E)

Initialization and identification of ISO 14230-4/ISO 9141-2 protocols

This annex describes the principle initialization of 1ISO 14230-4/1SO 9141-2 to be performed by the external

test equipment.

B.1 ISO 14230-4 — Fast initialization

ISO[14230-4 specifies two (2) different methods of initializing the protocol. This section: specifigs the “Fast
Initiglization” sequence. The external test equipment expects the ISO 14230-4 protocol being suppprted by the
seryer/ECU. Figure B.1 — Fast initialization of ISO 14230-4 Keyword protocol 2000, ‘Specifies the g¢xternal test
equjpment “Fast Initialization” sequence of ISO 14230-4 protocol.

P

Initialize UART to 10 400 bit/s
on K-Line (pin 7) and L-Line
(pin 15);

K- and L-Line shall{e at
least 300 ms at idl€ (logic '1")

K- and L-Line
Shall be at least 300 ms
at idle (logic '1")

Send
StartCommunication
request
($C1, $33, $F1, $81, CS)

Wait P2max (50 ms)
for StartCommunication

received?

positive response message with
one of the following key bytes
($8FE9 / $8F6B / $8F6D / $8FEF)

®

Key
A start fast initialization

B protocol is NOT ISO 14230-4 with fast
initialization support

C protocol is ISO 14230-4 with fast
initialization support

lYES

Send service $01, PID $00
request message;
Use message header of
identified protocol

©

Figure B.1 — Fast initialization of ISO 14230-4 Keyword protocol 2000
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