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Foreword

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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Agricultural vehicles — Standardized access to repair and
maintenance information (RMI) —

Part 2:
Vehicle on-board diagnostics
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Scope

5 document specifies the access to vehicle on-board diagnostics (OBD) by-describing
Hware and software requirements including requirements for reprogramming, cali
figuration after repair works. In addition, it provides hardware and software specifi
nostic tools.

5 document does not apply to retrofit kits as these kits are not aninfegrated part of the v

Normative references

following documents are referred to in the text in stich a way that some or all of th
Ktitutes requirements of this document. For dated*teferences, only the edition cited 3
ated references, the latest edition of the referenced’document (including any amendmen

11783-2, Tractors and machinery for agricultiire and forestry — Serial control and comn
i network — Part 2: Physical layer

11783-12, Tractors and machinery for. agriculture and forestry — Serial control and comn
1 network — Part 12: Diagnostics services

11898-1, Road vehicles — Controller area network (CAN) — Part 1: Data link layer a
alling

11898-2, Road vehicles ‘—)Controller area network (CAN) — Part 2: High-speed medium acq

13400-2, Road vehieles — Diagnostic communication over Internet Protocol (DolP) — Part 2
focol and network-ayer services

13400-3, Road vehicles — Diagnostic communication over Internet Protocol (DolP) — Pa
cle interfase based on IEEE 802.3

13400=4, Road vehicles — Diagnostic communication over Internet Protocol (DolP) — Part 1
bd-high-speed data link connector

minimum
ation and
ations for

chicle.

pir content
pplies. For
[s) applies.
hunications
hunications

hd physical

ess unit

: Transport

rt 3: Wired

L: Ethernet-

[SO 14229-3, Road vehicles — Unified diagnostic services (UDS) — Part 3: Unified diagnostic services on
CAN implementation (UDSonCAN)

[SO 14229-5, Road vehicles — Unified diagnostic services (UDS) — Part 5: Unified diagnostic services on
Internet Protocol implementation (UDSonlIP)

ISO 14230-1, Road vehicles — Diagnostic communication over K-Line (DoK-Line) — Part 1: Physical layer

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 15765-2, Road vehicles — Diagnostic communication over Controller Area Network (DoCAN) — Part 2:
Transport protocol and network layer services
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ISO 15765-4, Road vehicles — Diagnostic communication over Controller Area Network (DoCAN) — Part 4:
Requirements for emissions-related systems

ISO 22172-1, Agricultural vehicles — Standardized access to repair and maintenance information (RMI) —
Part 1: User interface requirements for web-based information systems

ISO 22900-2, Road vehicles — Modular vehicle communication interface (MVCI) — Part 2: Diagnostic
protocol data unit (D-PDU API)

ISO 27145-6, Road vehicles — Implementation of World-Wide Harmonized On-Board Diagnostics (WWH-
OBD) communication requirements — Part 6: External test equipment

SAE ]J1939413, Off-Board Diagnostic Connector
SAE ]J1939473, Application Layer — Diagnostics
SAE ]J1962,|Diagnostic connector

SAE J253412, Optional Pass-Thru Features

RP1210 Prpgramming interface for accessing diagnostic interfaces

3 Terms and definitions
For the purposes of this document, the terms and definitions given in\{SO 22172-1 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresse

122}

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Eldctropedia: available at http://www.electropedia.org/

3.1
diagnostigs
process that identifies, with precision, potefitial malfunction causes

Note 1 to enftry: A precise diagnosis can be.achieved in several ways, whereby the operator might be requestdd to
perform tesft actions on vehicle or to enterySymptoms.

3.2
diagnosti¢ information
description of an error or symptom and a list of potential causes or hints or further investigation of|the
same leveljand content as\ptrovided to authorized repairer (AR)

3.3
reprograrthming
flashing of[software of an ECU, excluding

— the calfbration (ﬁ), 1923

— the configuration of the ECU to maintain the original configuration (3.5), or

— the manufacturer's latest required configuration

34

calibration

optimizing the functionality of a vehicle by performing adjustments either manually or through
automated routines using manufacturer specified processes

2 © IS0 2021 - All rights reserved
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3.5

configuration

adjust manufacturer defined parameters of the control unit / system to allow the vehicle to perform as
required

4 Symbols and abbreviated terms

API application programming interface

CAN controller area network

Do(AN diagnostic communication over controller area network

Dolp diagnostic communication over internet protocol
ECU electronic control unit

EMC electromagnetic compatibility

IBBLC Implement bus breakaway connector

ISOBUS  communications system for agricultural equipment specified by ISO 11783

FD flexible data rate

IP internet protocol

OBI on-board diagnostic

PC personal computer

PIN product identification number
TEQU tractor electronic controlunit
UDS unified diagnostic services
USH universal serial bus

VCI vehicle communication interface
VIN vehicleidentification number
VM véhicle manufacturer

WWH world-wide harmonized

5 Requirements

NOTE This document refers to ISOBUS which is specified by ISO 11783-2 which is equivalent to SAE J1939-13.
5.1 Vehicle hardware

5.1.1 Diagnostic connectors
The diagnostic connector shall comply with one of the following standards:
— diagnostic connectors according to ISO 11783-2;

NOTE1 SAE]1939-13 provides the same requirements.

© IS0 2021 - All rights reserved 3
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ISOBUS diagnostic connector according to ISO 11783-2 (ISOBUS diagnostic connectors);
NOTE 2  SAEJ1939-13 type 1 provides the same requirements.

OBD II diagnostic connector according to ISO 15031-3/1SO 13400-4:
— Type A (12V);

— Type B (24V).

NOTE 3  SAE]J1962 provides the same requirements as [SO 15031-3.

The ISOBUP diagnostic connector should be installed on ISOBUS vehicles and may be installed on 1
ISOBUS vehicles.

jon-

5.1.2 Power

Battery poer - switch or direct - of 12V to 24V on the diagnostic connector is required.

If a diagno
power is T
diagnostic

stic connector is present on the implement it shall be connected to ECU/PWR. If permanent
ot possible, the implement ECUs shall be capable of its own flashing/configuration and
processes.

5.1.2.1 Hngine bus

The engine 39-

13, IS0 117

connector may be accessed via a separate diagnostic:€ennector complying with SAE J19
83-2,1S0 15031-3 or ISO 13400-4.

5.1.2.2 Ipaccessible subnets

and

For system
where diag
diagnostic

5.1.3 Ve

s which have subnets which are not accessible from the primary diagnostic interface,
nostic access is required in support ofithis document, those subnets shall provide a sepa

connector complying with SAE J1939:13, 1SO 11783-2, ISO 15031-3 or ISO 13400-4.

hicles using ISO 11783 (ISOBUS)

ISOBUS vehicles shall provide the diaghostic information described in ISO 11783-12.

5131 1

ISOBUS tr3
Additional
allowed.

SOBUS tractor

ctors shall have,as a minimum one ISOBUS diagnostic connector according to ISO 1178
standard cofhéctors such as OBD Il and SAE J1939-13 type 2 as shown in Figure 1 are

rate

3-2.
hlso

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=d83abe97a81ad2b116aee7054912f249

IS0 22172-2:2021(E)

Key]
1 |OBDII (12V or 24V)
2 |ISOBUS diagnostic connector (black or grey)

Figure 1 — Diagnostic connector options on ISOBUS tractors

5.1/3.2 ISOBUS implements

ISOBUS implements should be connected via the ISOBUS tractor SAE ]J1939-13/ISOBUS |connector.
Additional diagnostic connectors on the implement are allowed. Power to the implement shall be
proyided from IBBC of the tractor (see Figures 2 and6)-’0BD II diagnostic connector is also allowed (see

Figlire 7).

Key
1 |ISOBUS diagnostic connector (black or grey)

Figure 2 — ISOBUS implements

5.1.4 Vehicles not using ISO 11783 (Non-ISOBUS)

5.1.4.1 Non-ISOBUS tractor

Non-ISOBUS tractors shall at a minimum have a standard diagnostic connector as shown in Figures 3
and 4. It is allowed to have another standard diagnostic connector simultaneously as shown in Figure 5.

© IS0 2021 - All rights reserved 5
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Key
1 OBDII[12V or 24V)

Figure 3 — Tractor with non-ISOBUS OBD

1
© © © ©
&) o)
2 3

1  diagnogtic connectors
2 1SO 117%83-2 (black or grey)
3 SAE]J1939-13 type 2 (green)

Key

Figure 4 — Tractor with non-ISOBUS diagnostic connectors

6 © IS0 2021 - All rights reserved
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Key

1 |OBDII (12V or 12V)

2 |diagnostic connectors

3 |ISO 11783-2 (black or grey)
4 |SAE]1939-13 type 2 (green)

Figure 5 — Tractor with non-ISOBUS OBD anddiagnostic connectors

5.14.2 Non-ISOBUS implements

On § non-ISOBUS implement, a standard diagnostic eoninector shall be available for diagnosti

The diagnostic connector should conform with [S@11783-2:2019, 7.6.5.

Key
diaghostic connectors

CS purpose.

2 IS0 11783-2(btackor grey)
3 SAE]J1939-13 type 2 (green)

Figure 6 — Implement with non-ISOBUS diagnostic connectors

© IS0 2021 - All rights reserved
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A
CREE)

Key
1 OBDII[12V or 24V)

Figure 7 — Implement with non-ISOBUS OBD II connector

5.2 Vehicle software
5.2.1 Proptocols

5.2.1.1 (eneral
One of the following standard protocols shall be used:
— Commpinication protocols
— ISP 11783
— Rgw CAN [ISO 11898 (all parts)]
— SAE]J1939
— Diagngstics protocols
— ISP 11783-12 - ISOBUS
— SAEJ1939-73
— DQCAN-UDS\0r KWP on CAN ISO 15765-2, ISO 14229-3, ISO 14230-1, ISO 14229-5
—| Implementation of UDS or KWP on SAE ]J1939 or ISOBUS is possible

—L 1S0 27145-6 (WWH-0BD)

— DoIP-UDS on IP (ISO 13400-2, ISO 14229-3, 1SO 14229-5)
The three standard APIs (TMC RP1210, SAE J2534, and ISO 22900-2) are specified in 6.2.1.

5.2.1.2 ISOBUS products
ISOBUS vehicles shall provide the diagnostic information described in ISO 11783-12.

5.2.1.3 Engine related systems

Specific diagnostics protocol definition for engine related systems are not available.

8 © IS0 2021 - All rights reserved
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5.2.2 Vehicle identification number

To communicate the vehicle identification one of the following standards should be used:

ISO 10261 specifying PIN;
[SO 3779 and ISO 3780 specifying VIN.

5.2.3 Communication

If provided, the VIN/PIN should be sent on request by minimum one control function of a vehicle (for

exa
5.3

5.3

Spe
non

5.3

VM

For

6.1
6.1

6.1
Thd

Inple TECU of a tractor or the Working Set Master of an implement).
Support of 10

1 VM specific diagnostics and reprogramming tool

cific diagnostics and reprogramming tools as provided by the VM to thé AR may be used.
-discriminatory access to the same information and tools as available to the AR.

2 Generic diagnostic tools

shall support the creation of generic diagnostic tools, and‘this support shall be based on
h [O.

reprogramming capabilities, and the design of the diagnostic tool, Annex A should be ap]j

Generic diagnostic tool
Diagnostic tool hardware
1 General requirements standard VCI

1.1 Environmental requirements standard VCI
following environmeéntal requirements should be met:
stocking temperature range -20 °C to +50 °C;
operating témperature 0 °C to +50 °C;

protection class [P 54 minimum;

fulbgalvanicisolation between interface to service PC and vehicle (for signal interfaces a;

[0 shall get

a contract

blied.

well as for

power supply);

6.1.

Con

compliance with normative EMC requirements;
protection against load dump/surges = 100 V continuous;

operational from 8 Vto 32 V.

1.2 Functional requirements standard VCI

tinuous operation capabilities shall be provided.

© IS0 2021 - All rights reserved
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6.1.1.3 VCI user interface

The Standardized VCI shall support indication for the following:

— VCI Power/operation;

connection to service PC established;

connection to vehicle established.

by using visual indication.

6.1.1.4 H

The standd

6.1.1.5 H

A built-in
vehicle in t

Any VM sp

irmware update

rd VCI shall support VCI firmware updates.

uilt-in VCI

/Cl, integrated into the vehicle, meeting the minimum requirements for’connecting to
he same manner as an independent VCI may be used.

ecific implementation of the diagnostic API shall be provided by:the VM.

This built-in VCI shall not remove the requirements for the standard«diagnostic connector. The bui

VCI shall n
— diagng
— VCIdr

diagnd

A built-in
ISO 22900
network.

6.1.2

6.1.2.1 (

The standg
bus

netwo

6.1.2.2 H

bt interfere with any of the following:

stic functions that can be performed through the standard VCI;
Vers;

stic runtime stacks.

VCI should support at least one of the’ defined APIs (e.g. TMC RP1210, SAE ]J2534
L2) to facilitate diagnostic connectigns to ISOBUS machines connected on the ISO 11

Interfaces

feneral

rd VCI shall support the following vehicle interfaces:

'k

us-interfaces

the

t-in

and
783

The standard VCI shall support the following related to bus interfaces:

10

Minimum 2 simultaneous CAN channels:

ISOBUS (ISO 11898-2 250 kBit/s);

Internal tractor or internal implement bus;

[SO 15765 [ISO 11898-2 250 kBit/s (no auto-detection) or 500 kBit/s auto detection];
No termination inside the VCI or VCI cable;

Dual CAN wire only (not below 250 Kbit/s);

© ISO 2021 - All rights reserved
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High-speed CAN only (not below 250 Kbit/s);

Support passive mode (listen only);

CAN FD (ISO 11898-1);

Support baud rate detection (as specified in ISO 15765-4 for OBD on CAN).

2.3 Network interfaces

A standard VCI shall support at least one Ethernet interface 100Base-TX for DolP, including activation

an
ass

6.1

All
con

6.1

Thd
imp

NOT

6.1

Thd
for

Har

option detection via Ethernet activation line (ISO 13400-3). Option #1 and #2 have di
gnments.

lin%. Ethernet Activation Line tor DolF shall support determination of Ethernet pin optio

2.4 Diagnostic connectors

mandatory diagnostic connectors given in 5.1.1 shall be supported. It is,@ptional to suppg
hectors (e.g. ISO 13400-4 and SAE J1939/ISOBUS) in parallel.

2.5 Pinning

pinning on the diagnostic connector of a standard VCI shall be switchable (on, off, ing
edance), if necessary, and shall support dynamic assignment to interfaces (multiplexer).

E The pinning on the vehicle side is defined by the Vi«

2.6 Multiple diagnostic connectors

standard VCI shall use the described vehicle connectors to connect to tractor and/or
communication:

Standard VCI hardware:

— Switch - optional;

— Matrix - optional (ndt vehicle responsibility);

Matrix Unit for the communication channels:

— To switch theyright assignment to the diagnostic connector;

— To switelronly the communication units to the diagnostic connector where the acces
andknown (for example tractor-bus can have different physical layers and baud rat

dlingef cable pins shall be covered at diagnostic API level.

h #1 or #2
fferent pin

rt multiple

ctive, high

implement

b is allowed
bs).

6.1

277 Power

The standard VCI shall be powered via the diagnostic connector (see 5.1.1) or via the USB port.

6.1.

2.8 Interface to PC

The VCI shall support one of the following interfaces:

USB 2.0 or higher
Ethernet (IEEE 802.3)

© IS0 2021 - All rights reserved
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—  Wi-Fi
— IEEE 802.11 a/b/g/n/h with infrastructure and access point mode
— Encryption: WEP, WPA and WPA2/PSK
— Authentication: EAP-PEAP, EAP-TLS, EAP-TTLS

— Bluetooth 4.0 or higher

Other interfaces may be used in combination with the above interfaces.

6.1.2.9 ISOBUS

ISOBUS vdhicles should be diagnosed via the tractor using diagnostic connector according to
[SO 1178312. Additional standard diagnostic connectors directly mounted on the implement may be

used to diagnose the implement as shown in Figure 8.

V(|

OEO)~¥co

Figure 8 —ISOBUS products

6.1.2.10 Non-ISOBUS

Non-ISOBUS vehicles should be diagnesed on the vehicle itself directly. Implements may be diagndsed

via the tra¢tor as a secondary diagnostic path as shown in Figure 9.

vl vl

—

L {

L
OEO)PZ¥c 0

Figure 9 — Non-ISOBUS products

12
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3 PC

3.1 PChardware

The provider of the diagnostic tool shall specify minimum PC requirements to operate the tool. This
shall include hardware and communication interface requirements such as

Processor: minimum ... GHz

RAM: minimum ... GB RAM

Acc
6.2
6.2

6.2

AV
SAH

VM
imp
imp

Hard Disc: minimum ... GB
Display: ...pixel

USB ...

Ethernet ...

Wi-Fi ...

Bluetooth ...

bss to the internet shall be available to be able to receive updates.
Standard diagnostic tool software

1 Standard APIs

1.1 General

J2534,1S0 22900-2).
may use the Raw CAN (ISO 11898-1 and ISO 11898-2) interface of the standard API i

lementation information §hall be provided to the 10. See Figure 10.

VCl

M diagnostic application shall supportatieast one of the standard software APIs (e.g. TNIC RP1210,

hterface to

lement any kind of VM specific diagnostic protocol. If a VM uses a specific diagnostic protocol,

I
1 00~

Figure 10 — Standard VCI software API

6.2.1.2 TMCRP1210

The TMC RP1210 shall support the Raw CAN protocol.

©IS

02021 - All rights reserved
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6.2.1.3 Pass Thru

The SAE ]J2534-2 Pass Thru shall support the following protocols:

— Raw CAN

— UDS on CAN according to ISO 14229-3 on [SO 15765-2 or on SAE ]J1939
— KWP2000 on CAN

6.2.1.4 1S022900-2 D-PDU API

The ISO 22P900-2 D-PDU API shall support the following protocols:
— Raw CAN

— UDS o CAN (ISO 14229-3 on ISO 15765-2 or on SAE ]J1939)
— KWP2p00 on CAN

— UDS on IP (ISO 14229-5 or ISO 13400-2)

6.2.2 Stgndard VCI APIs

6.2.2.1 Hrotocols
All standafd protocols given in 5.2.1 shall be supported.

VM specifif protocols are allowed. Other protocols are not-used for the VCI but may be supported for
VM specifif legacy machinery. CAN based protocols can:be realized by Raw CAN function of the V(I in
combinatign with application specific handling of the\VM specific protocol.

NOTE ISOBUS is not fully covered until the VCI APIs’are made available. Information for VM specific protdcols
to be agreed between 10 and VM by contract (see:1S0'22172-1:2020, 7.7).

6.2.2.2 Multiplexing
The VCI shall support multiplexingonCAN bus.
The VCI shll start in a safe mode:

Multiplexipg on CAN busjs\allowed on the API standard (RP1210) if pinning is predetermined.
6.2.3 Copxistenceof software

6.2.3.1 (eneral

The tool software shall not Influence the soltware Intertaces rrom other VCI manuiacturers on the
same PC.

6.2.3.2 Other diagnostic applications

If any VM-specific software is to be installed on the 10 client it shall act in such a way that the
functionality of the 10 PC is unaffected when the VM software is not running, except for VM installed
software files.

In cases where the VM software installations on the 10 client side cannot be performed without 10
cooperation, the IO shall take the necessary steps to facilitate the installation following the instructions
from the VM.

14 © IS0 2021 - All rights reserved
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6.2.3.3 Other VCI interfaces

The VM RMI website shall inform the user about the VCI APIs supported. The tool software shall not
influence the software from other VCI manufacturers on the same PC.

6.2.3.4 Coexisting requirements

Any specific software on the 10 client shall be responsible for resetting the PC system configuration to
the same state as it was before it started, excepting the specific software configuration and general-
purpose services and processes.

6.2)3.5 Removal of specific software

The specific software is responsible for removing installed software files, data, registry ¢ntries and
folders when the user requests to uninstall the VM software.

6.2/4 Operating system and web application requirements

Diagnostic tools should be operational on current, common operating systems and/¢r internet
brojvsers. Functionality should be maintained as operating systems and browsers are updated.
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