INTERNATIONAL ISO
STANDARD 11783-2

Third edition
2019-04

Tractors and machinery for
agriculture and forestry — Serial
control and communications data
network —

Part 2:
Physical layer

Tracteurs et matériels agricoles et forestiers — Réseaux de
commande et de communication de données en série —

Partie 2: Couche physique

Reference number
A\ 1SO 11783-2:2019(E)
\——~/

This is a preview. Click here to purchase the full publication. © 1502019



https://www.normsplash.com/ISO/158232589/ISO-11783-2?src=spdf

ISO 11783-2:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii

This is a preview. Click here to purchase the full publication.

- All rights reserved


https://www.normsplash.com/ISO/158232589/ISO-11783-2?src=spdf

1SO 11783-2:2019(E)

Contents Page
FOT@WOTM ........ccccccovvve e85 8885855588558 \%
IIMETOUICEION. ..o vi
1 SCOPI ...k 1
2 Normative references
3 Terms and definitions
4 Abbreviated terms
5 GENETAL TEQUITEITIEIITS .........oooocoeeie a8 2
51 INEEWOTK PRYSICAL LAYET ..o 2
5.2 Physical media 2
5.3 DIErENTIAL VOITA@E .....oos et 3
5.4 BUS e85 3
541  LevVelS . w3
5.4.2  Voltage range........n w3
5.4.3 Bustermination ... w3
55 Resistance and capacitance..........n. .6
5.5.1 Internal resistance (Rjy), capacitance (Cip) .6
5.5.2  Differential internal resistance (Rgiff), CAPACILANCE (Ciff) --voreerrrmeersmemmsmeerseerssresseerse 6
5.5.3  Weak termination for stubs 7
5.6 Bit time w7
5.7  AC parameters 7
6 Bus segment SPECITICATIONS ... 8
6.1  Twisted qUAA DUS SEZIMENT. ...ttt 8
6.2 TPPL DUS SEZIMEINIT ..o 9
7 Electrical SP@CITICATIONS ...t
7.1 Electrical data
7.1.1  General
7.1.2  Absolute maximum ratings
7.1.3  DC parameters ...
7.1.4  Busvoltages (operational)................
7.1.5  Electrostatic diScharge (ESD) ...
7.2 Physical Media PATamIETEIS .. ...
7.2.1  Ushielded twisted quad cable....
7.2.2  Unshielded twisted pair ...
7.3  Topology of twisted quad physical layers...........ccccc....
7.3.1  ECU connection to TBC_PWR and TBC_RTN..
7.3.2 Power for TBC_PWR and TBC_RTN....................
7.4  Topology of twisted pair phySical layer . ...
T T GOIIETAL oottt
7.4.2  Simple stub
7.4.3  COMPOUNA STUD ..o s s s
744 MUIPLE SPLICE oo
7.5 TBC parameters
7.6 Connectors...............
7.6.1  General
7.6.2  Bus extension connector...............
7.6.3  Implement bus breakaway connector-......
7.6.4  IN-CAD COMMECETOT .ottt
7.6.5  Diagnostic connector
8 Conformance tests ...
8.1 General requirements
8.2 INEETNIAL TESISTATICE ...t
© ISO 2019 - All rig} iii

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/ISO/158232589/ISO-11783-2?src=spdf

ISO 11783-2:2019(E)

8.3 Internal differential resistance

8.4 ECU recessive input threshold....................

8.5 ECU dominant input threshold

8.6 ECU dOMINANT OUEPUL. ..ot

8.7 ECU internal delay tIMe. ... ..o
9 Bus failure and fault CONfINEMIENT...............cii e

9.1 1 1 T=) - OSSOSO

9.2 Loss 0f NetWOTrK CONMNECHION.......cccvvvvvovrcresissesessses s

9.3 Node power Or Ground 0SS ...

9.4 Reaction to power-supply voltage disturbances ...

9.5 Network disruption during connection, disconnection or power-up

9.6 Open ANd SNOTT fAIIUTES .....oocoe e
Annex A (informative) Protocol controller timing and Naming ...
Annex B (informative) Examples of physical layer Circuits. ... 57
Annex C (informative) Optional ECU Stub CONMECEOT ..............o.cciissseees e 64
BIBDLIOGTAPIY ... 66
iv - All rights reserved

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/ISO/158232589/ISO-11783-2?src=spdf

1ISO 11783-2:2019(E)

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 procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. The different approval criteria needed for the different
types of ISO documents should be noted. This document was drafted in accordance with the editorial
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following

URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 23, Tractors and machinery for agriculture
and forestry, Subcommittee SC 19, Agricultural electronics.

This third edition cancels and replaces the second edition (ISO 11783-2:2012), which has been
technically revised. It also incorporates the Technical Corrigendum ISO 11783-2:2012/Cor 1:2012. The
main changes compared to the previous edition are as follows:

— inclusion of physical layer aspects previously listed in other documents of the ISO 11783 series;
— addition of a twisted pair physical layer;

— updates to parameters of the physical layer components to reflect the current state of art;

— updates to test criteria to verify the conformance of implementations to this document.

Alist of all the parts in the ISO 11783 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

ISO 11783-1 to ISO 11783-14 specify a communications system for agricultural equipment based on the
ISO 1189811 protocol. SAE J1939 documents, on which parts of ISO 11783 are based, were developed
jointly for use in truck and bus applications and for construction and agricultural applications.
Joint documents were completed to allow electronic units that meet the truck and bus SAE ]J1939
specifications to be used by agricultural and forestry equipment with minimal changes. General
information on the ISO 11783 series is to be found in [SO 11783-1.
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Tractors and machinery for agriculture and forestry —
Serial control and communications data network —

Part 2:
Physical layer

1 Scope

ISO 11783 specifies a serial data network for control and communications on forestry or agricultural
tractors and mounted, semi-mounted, towed or self-propelled implements. Its purpose is to standardize
the method and format of transfer of data between sensors, actuators, control elements, and information-
storage and -display units, whether mounted on, or part of, the tractor or implement. ISO 11783 also
provides an open interconnect system for on-board electronic systems used by agriculture and forestry
equipment. It is intended to enable electronic control units (ECUs) to communicate with each other,
providing a standardized system.

This document defines and describes the network’s 250 kbit/s, twisted, non-shielded, quad-cable
physical layer and an alternative cable and architecture named twisted pair physical layer (TPPL) based
on a 250 kbit/s, un-shielded, twisted pair cable network layer which is fully backward compatible to
twisted quad based machines and devices.

NOTE Where not differently specified, requirements are valid for both twisted quad and TPPL.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 1724, Road vehicles — Connectors for the electrical connection of towing and towed vehicles — 7-pole
connector type 12 N (normal) for vehicles with 12 V nominal supply voltage

ISO 11783-1, Tractors and machinery for agriculture and forestry — Serial control and communications
data network — Part 1: General standard for mobile data communication

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 11783-1 and the following apply.

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

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

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

3.1
ECU Type I
electronic control unit without internal termination
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3.2

ECU Type ]l WEAK

electronic control unit with a weak split termination centrally coupled to ECU_GND with a capacitor
and that can be used for stubs only

Note 1 to entry: See 5.5.3.

3.3
ECU Type Il
electronic control unit with internal bus termination that can be used only at one or each end of the bus

Note 1 to entry: See 5.4.3.2.

3.4

twisted pair physical layer

TPPL

250 kbit/s, unshielded, twisted pair cable-based network layer intended to be used as an alternate to
the twisted quad physical layer and that is backward compatible with machines based on a twisted
quad physical layer

3.5
machine
forestry or agricultural tractor or mounted, semi-mounted, towed or self-propelled implement

3.6

twisted quad physical layer

TQPL

250 kbit/s, unshielded, twisted quad cable-based network layer

4 Abbreviated terms

IBBC Implement Bus Breakaway Connector

IBBP Implement Bus Breakaway Plug

5 General requirements

5.1 Network physical layer

The physical layer of a network is the realization of the electrical connection of several electronic
control units (ECUs) to a bus segment of the network. The total number of ECUs connected is limited by
the electrical loads on the bus segment. In accordance with the electrical parameters specified by this
document, the limit shall be 30 ECUs per segment.

5.2 Physical media
This document defines two types of physical media.

a) TQPL: composed by four conductors, two of them, designated CAN_H and CAN_L, are driven with
the communications signals. The names of the ECU pins corresponding to these conductors are
also designated CAN_H and CAN_L. The third and fourth conductors, designated TBC_PWR and
TBC_RTN, provide power for the terminating bias circuits (TBCs) on the bus segments.

b) TPPL: physical media of twisted pair cable as described in SAE ]J1939-15. The conductors,
designated CAN_H and CAN_L, are driven with the communications signals. The names of the ECU
pins corresponding to these conductors are also designated CAN_H and CAN_L.
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5.3 Differential voltage

The voltages of CAN_H and CAN_L relative to the ECU_GND of each ECU are denoted by Vcan n and
Vcan L. The differential voltage, Viifr, between Vean 1 and Vean 1 is defined by Formula (1):

Vaise =Vean 1 —Vean L 1)

5.4 Bus
5.4.1 Levels

5.4.1.1 General

The bus signal lines can be at one of two levels, and in one or the other of the two logical states, recessive
or dominant (see Figure 1). In the recessive state, Vcan 1 and Vcan 1 are fixed at a bias voltage level.
Vaiffis approximately zero on a terminated bus. The recessive state is transmitted during bus idle when
all the nodes CAN drivers are off. The dominant state is transmitted when any of the node CAN drivers
is on. The dominate state is represented by a differential voltage greater than a minimum threshold
which is detected by the nodes CAN receiver circuits. The dominant state overwrites the recessive state
and is transmitted when there is a dominant bit. (See also Clause 6).

A
VC AN_H ——
-1 Ve
Ve,
1 2 1

Key
1 recessive
2 dominant

Figure 1 — Physical bit representation of recessive and dominant levels or states

5.4.1.2 During arbitration

During arbitration, a recessive and a dominant bit imposed on the bus signal lines during a given bit
time by two or more ECUs results in a dominant bit.

5.4.2 Voltage range

The bus voltage range is defined by the maximum and minimum acceptable voltage levels of CAN_H and
CAN_L, measured with respect to the ECU_GND of each ECU, for which proper operation is guaranteed
when all ECUs are connected to bus signal lines.

5.4.3 Bus termination

5.4.3.1 Twisted quad bus segment

The bus signal lines of a twisted quad bus segment are electrically terminated at each end by a
terminating bias circuit. When a nodes CAN driver is on, a current (I) flow is induced that is either sunk
by the CAN_H termination or is sourced by the CAN_L termination. This TBC shall be located externally
from the ECU, to ensure bus bias and termination when the ECU is disconnected (see Figure 2).
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