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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
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Parts 1 to 11 of ISO 11783 specify a communications system for agricultural equipment based on the CAN 2.0 B [1]
protocol. SAE J 1939 [2] documents, on which parts of ISO 11783 are based, were developed jointly for use in truck
and bus applications and for construction and agriculture applications. Joint documents were completed to allow
electronic units that meet the truck and bus SAE J 1939 specifications to be used by agricultural and forestry
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Tractors and machinery for agriculture and forestry — Serial
control and communications data network —

Part 9:
Tractor ECU

1 Scqpe

This parf of 1ISO 11783 specifies a serial data network for control and communications on forestry or
tractors and mounted, semi-mounted, towed or self-propelled implements. Its purpose is to standardize
and formlat of transfer of data between sensor, actuators, control elements,. and’ information-storage 4§
units, whiether mounted on, or part of, the tractor or implement. This part of 1ISO 11783 describes the t
the electfonic control unit that provides the gateway between the network’s tractor and implement buseq
performing other functions.

NOTE The tractor ECU is also the node that represents the tractor,.0r*analogous functions within self-propell
for functiops such as the virtual terminal on the implement bus.

2 Nonmmative references

The follofving normative documents contain proyisions which, through reference in this text, constitute g
this part pf ISO 11783. For dated references, .subsequent amendments to, or revisions of, any of these
do not apply. However, parties to agreements based on this part of ISO 11783 are encouraged to inv
possibility of applying the most recent: editions of the normative documents indicated below. H
referencgs, the latest edition of the nermative document referred to applies. Members of ISO and IE
registers|of currently valid Internatiohal Standards.

ISO 1178§3-1:—"), Tractors and.machinery for agriculture and forestry — Serial control and communig
network +— Part 1: General-Standard for mobile data communication

ISO 11783-2, Tractors)and machinery for agriculture and forestry — Serial control and communic
network +— Part 2: PRysical layer

ISO 11783-4:2001, Tractors and machinery for agriculture and forestry — Serial control and communig
network 1+ Part 4: Network layer

agricultural
the method
nd -display
ractor ECU,
, as well as

bd machines,

rovisions of
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estigate the
or undated
tC maintain

ations data

ations data

ations data

ISO 11783-5,Tractors arramachinery for agricuiture and forestry — Serial Comtror—and Cormmurt
network — Part 5: Network management

ations data

ISO 11783-7—1"), Tractors and machinery for agriculture and forestry — Serial control and communications data

network — Part 7: Implement messages application layer

ISO 11783-8—1"), Tractors and machinery for agriculture and forestry — Serial control and communications data

network — Part 8: Power train messages

ISO 11786, Agricultural tractors and machinery — Tractor-mounted sensor interface — Specifications

1) To be published.
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3 Description and specifications
3.1 Nodes

3.1.1 General

On a system with an ISO 11783 network, the tractor ECU functions as the gateway (see 1ISO 11783-4) between the
tractor and implement buses.

The tractor ECU shall have at least one node for connection to the implement bus. However, when the tractor has
both an imglement and a tractor bus, the tractor ECU shall have at least tiwo nodes — the tfractor ECU.ihplement
bus node and the tractor ECU tractor bus node.

3.1.2 Node referencing

For commuhication network references to either of a tractor ECU’s nodes:

— port/node 1 shall be used as the implement bus node;

— port/node 2 shall be used as the tractor bus node, where a tractor bus is installed.

See ISO 11]783-4:2001, Figure 1.

3.1.3 Node physical layer
The implement bus node of the tractor ECU shall be designed so‘that it can connect to the physical layer|specified
in ISO 11783-2. The tractor bus node may connect to another*physical layer, but the 1ISO 11783 physical layer is
recommended.

NOTE Throughout this part of ISO 11783, it is assuméd that both nodes have been designed for the ISO 11783 physical
layer.

3.2 Fungtions and parameter repackaging

3.21 General

As the ECU (electronic control unit) representing the tractor and its messages on the implement bus, the tractor
ECU is responsible for the communications between the tractor and the other ECUs on that bus; to this end, it must
appear to the system to be-the same as any other ECU on the implement bus. Particularly important ig that the
tractor’s acfess to the virtual terminal (VT) be identical to that of any other implement. The tractor ECU is also
responsible, as part_of»its network interconnection functions, for converting, to and from any implement bus,
process daja and tractor bus messages with appropriate parameters, in order that the tractor can operate on a
process dafa message in a classification-appropriate manner.

3.2.2 Mesdsages from tractor bus to implement bus

The tractor ECU shall collect from the tractor bus, or directly wired sensors such as those specified in ISO 11786,
all information contained within the messages identified by a particular classification. It shall then redirect these
messages on the implement bus using its own specific source address (SA), while establishing specific
destinations for specific messages. When the tractor ECU places requested information on the implement bus, it
should use the global destination in order to reduce bandwidth in cases where there are multiple requests for the
same information (and also reduce filter database requirements in the tractor ECU).

3.2.3 Messages from implement bus to tractor bus

The tractor ECU shall receive from the implement bus all messages designed to control tractor functions, including
process data, as appropriate for the classification.

2 © ISO 2002 - All rights reserved
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or ECU shall then parse these messages in a manner appropriate to the tractor design.
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It shall then redirect them, globally or to the specific controlling destinations, on the tractor bus and using its own
specific SA.

3.2.4 Messages from tractor ECU to implement bus

The tractor ECU may originate destination-specific messages on the implement bus representing the tractor as any
other implement ECU.

EXAMPLE

Placing a tractor performance screen on the VT

3.3

Tractors
gateway
for imple

shall be [structured by the tractor ECU analogous to the grouping of the ECUs by“an implement co
working $et master.

3.4 Classification and minimum supported message sets

3.41 General

For the iglentification of a tractor on the implement bus by tractor’ECU NAME, see ISO 11783-1; for N
see ISO [11783-5.

3.4.2 Tractor—implement interface classifications

3.421 | General

A tractor] class defines a minimum set of /messages a tractor ECU is able to provide on the impler
connectdd implements. There are three main tractor—-implement interface classes for a tractor with an
bus system. To enable it to use a specific numbered classification, the tractor ECU shall acknowlg
messaggs in each of the three classes of interface given in 3.4.2.2 to 3.4.2.4. A tractor may

classificgtion when a required feature is physically missing from the tractor (i.e. if a rear hitch or

installed
associats
the featu
the insta

In additid
with any

clas

Identity association

shall have the same access to implement bus services (e.g. VT, task controllers,-manageme
as that possessed by the implements. To avoid these services requiring two différent network
ments and another for tractors, the grouping as members of the tractor set ofjthe ECUs on thg

. the tractor ECU shall\respond with message parameters set to “not available” for those
d with the missing, features. If the data or controls required to produce the messages are m

ed features.

n, letteredyaddenda addressing groupings of messages related to features may be used in
bf the numbered classifications. These shall be appended as follows:

5 XN tractor;

Nt computer
drivers, one
tractor bus
ntroller or a

AME fields,

nent bus to
ISO 11783
dge all the
maintain a
PTO is not
parameters
ssing when

Fe is installed, the-tractor shall be classified at the classification of the provided messages and not that of

conjunction

class xF tractor;

where x is the class number, and N and F represent navigational and front-mounted implement messages,

respectiv

ely (see 3.4.2.5 and 3.4.2.6).

The tractor manufacturer may provide additional messages without providing the complete set of messages of the
next highest class of tractor ECU. Connected implement ECUs can query the tractor ECU to determine the

classifica

tion and the functions provided, using a tractor facilities message (see ISO 11783-7).
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3.4.2.2 Tractor-implement interface — Class 1

A tractor with a class 1 tractor—implement interface has a simple network-supporting ECU that provides the basic
tractor internal measurements given in ISO 11786. By allowing the connection of existing sensors to a simple
network-connected ECU, use of this class of interface enables tractor manufacturers to become quickly
ISO-conformant. However, it should not be used for new tractor designs.

The minimum set of information shall include power management and lighting.

The tractor with this ECU supports the following parameters, which are specified in ISO 11783-7, except for engine
speed, specified in ISO 11783-8.

a) Power management:
— kel switch state;
— maximum time of tractor power;
— maintain power request.
b) Speed|information:
— wheel-based implement speed;
— ground-based implement speed;
— engine speed: message transmission rate shall be 100n1s.
c) Hitch Ipformation:
— rear hitch position;
— rear implement in-work indication.
d) PTO (gower take-off) information:
— rear PTO output shaft speed;
— rear PTO output shaft.ehgagement.
e) Lighting:

— leff-turn sighal lights;

— right-turn' signal lights;

— marker light;

— left stop light;

— right stop light;

— implement rear work light.

f) Language-specific parameter storage in tractor ECU, VT or both.
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Tractor—-implement interface — Class 2

The class 2 tractor—implement interface provides the total set of tractor measurement functions. The main
enhancements of class 2 are

— grou

— rear

nd and wheel based distance and direction,

draft information,

— complete lighting messages, and

— auxi

This allo

The tract

a) Time and date.

b) Spe

c) Add
d) Full
e) Estin
3424

Class 3 ¢
PTO and

desired g

The tract

a) Hitch command: rear hitch position.

iary valve status.
vs a more sophisticated implement control and security strategy.

pr with this ECU supports class 1 messages and the following parameters, specifiedin ISO 117}

bd and distance:

ground-based distance;

ground-based direction;

wheel-based distance;

wheel-based direction.

tional hitch parameter: rear draft.

mplement (non-tractor) lighting message-set.

hated or measured auxiliary valve status.

Tractor-implement interface — Class 3
overs tractor ECUs that accept commands from an implement bus. The basic commands fo
auxiliary valve contrel must be processed, and this provides the possibility for the implement tq
ower source as-well as the desired hitch position. Tractors may negative-acknowledge these c

pr with this E€U supports class 2 messages and the following commands, specified in ISO 117

(83-7.

I rear-hitch,
control the
bmmands.

83-7.

b) PTO

commands:

c) Auxi

rear PTO output shaft speed set point;
rear PTO output engagement.

liary valves command.
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3.4.2.5 Navigational message support

The set of navigational messages defined in ISO 11783-7 is provided by the installation of a GPS (global
positioning system) or DGPS (differential global positioning system) receiver on the tractor. A special classification,
“N”, shall be appended to the class number when the tractor is able to provide navigational information on the
implement bus.

For example, a class 3 tractor—-implement interface (see 3.4.2.4) also able to support navigational messages shall
be classified class 3N, and support the following parameters (see ISO 11783-7):

— navigational system high output position;

— navigafional system position data;

— navigalional pseudorange noise statistics.

3.42.6 Hront-mounted implement support
This set of messages, defined in ISO 11783-7, is provided by the installation of a front-mounted hitch and PTO on
the tractor. |A special classification, “F”, shall be appended to the class number when the tractor is able tp provide
front-mounted information on the implement bus.
For example, a class 2 tractor—implement interface (see 3.4.2.3) also able to support front-mounted implement
messages shall be classified class 2F. The following parameters shall be’used for the corresponding clasgifications
of the rear hitch (see ISO 11783-7):

— front hifch position;

— front impplement in-work indication;
— front PTO output shaft speed;

— front PTO output shaft engagement;
— front diaft;

— front hifch position command;

— front PTO output shaft speed’command;

— front PTO output engagement command.

3.4.3 ImpJement.commanded tractor — Control option

The tractor| may* provide additional control modes, aimed at either maximizing or improving the consistency of
delivered speed—torque—How—pressure—force—er—other—econtrolled—variables—using—the—apprepriate—eemmands

defined in 1ISO 11783-7. The availability of any given control mode will vary with tractor design, and may be
determined with the tractor using a tractor facilities message (see ISO 11783-7).

The tractor shall determine the constraints of each control mode and acknowledge the commands only as
appropriate.

3.5 Control of lighting

The tractor ECU is responsible for the control of lighting on an implement. This control involves using the lighting
messages specified in ISO 11783-7, and control of ECU_PWR and PWR (see 3.6).

6 © 1SO 2002 — Al rights reserved
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The tractor ECU shall monitor lighting commands (both those from operator controls and those from within the
vehicle system) and the status of the vehicle key switch, and shall use the operational rules governing each of the
lights appropriate for the region in which the tractor is designed to operate. The lighting commands may be
monitored using either the lighting message on the tractor bus or operator inputs to the tractor ECU. The tractor
ECU shall then ensure that the required power to the implement bus is activated and shall send the appropriate
lighting messages.

If failures within the implement bus or the tractor compromise the ability to communicate reliably on the implement
bus, then the tractor ECU shall control the PWR (power) connection, while disconnecting the ECU_PWR
connection. The tractor ECU shall turn the PWR connection on and off at the flash rate for warning lights. The
connected equipment with synchronized lighting shall use this arrangement to control hazard lighting.

See Figdre 1 for a block diagram showing a means of controlling the implement warning light in thg event of a
failure ogcurring within the implement bus or tractor. See 1SO 11783-7 for the message for control of| tractor and
implement lighting.

: D>

FCU_PWR

PWR
5

=~
Y4
Al
Y4
Al
o 11
(Ua]

/
AN
AN

Key

CAN bus

Twisted quad cable
Overload protection
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Right amber warning light
GND
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Figure 1 — Control of implement warning lights
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3.6 Control of ECU_PWR and PWR

3.6.1 ECU_PWR

The tractor ECU is responsible for controlling the distribution of ECU_PWR to implements connected to the
implement bus via a bus breakaway connector (see ISO 11783-2), for sending the messages indicating the status
of the ECU_PWR, and for receiving and acting upon the control messages for ECU_PWR when ECU_PWR
originates elsewhere on the tractor.

ECUs such as the VT, mounted on the tractor and permanently connected to the implement bus, should be

connected

EClU PWR_The tractor manufacturer or installer shall determine whether EClUs located on t

e tractor

and conneg
The termina
order to en
ECU_PWR

The minimu

See Figure

3.6.2 PW
The tractor
implement

indicating th
where PWH
The minimu

See Figure

ted to the implement bus via the in-cab bus connector are to be powered via ECU_PWR.

ting bias circuits for the implement bus shall be powered from ECU_PWR or by the tractor EC

m current capacity available from the implement bus 12 V ECU_PWR shall be 15 A.

2 for a block diagram showing a means by which the tractor ECU may control ECU_PWR.

R

originates on the tractor.
m current capacity available from the implement,bus 12 V PWR shall be 30 A.

? for a block diagram showing a means by which the tractor ECU may control PWR.

U itself in

sure that the terminating bias circuits are operational for ECUs using the implement bus to control

ECU is equally responsible for controlling the distributionvof PWR to implements connect¢d to the
bus via bus breakaway connectors on the tractor (see.'ISO 11783-2), for sending the messages
e status of the PWR, and for receiving and acting upon the control messages for PWR — regardless of
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