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ISOBUS ECU Development Topics

Introduce implement controller system design
Review basic ECU hardware requirements
Present communications stack options
Present object pool overview

Summarize the application development process
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Implement Controller System Design

e System design
— 250 Kbits/sec Controller Area Network (CAN)
— 1 CAN message takes 0.0005 seconds
— Maximum bus load 2000 messages per second

— Follow ISO 11783-2 for physical layout
 Maximum 40 meters for single CAN bus segment
« Maximum 30 ECU’s on CAN bus segment

« Modular approach

— CAN Dbus enables distributed processing

* Proprietary messages are allowed for synchronization of processes
and data

 One message can be received by multiple ECU’s

— Modules can be located near measurement and control functions
to reduce bulk wiring

— Use of multiple modules can provide a scalable system
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Implement Controller System Design

e Master ECU'’s

— One per Working Set
— Contains the Object Pool data for defining the user interface
— Communicates directly with VT

— Typically coordinates the measurement and control functions of
the system

e Member ECU’s

— Many per Working Set possible, but cannot exceed the total
number of ECU'’s allowed by Part 2

— Typically expand the capabilities of the system or form
relationships with other Master ECU'’s to provide data to their
object pool

— ECU'’s have a 64-bit unique identifying name and this can be
used for associating a CAN node address with a physical
location
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Implement Controller System Design

U oooood
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Implement Controller System Design
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Implement Controller System Design
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Basic ECU hardware requirements

 CAN hardware compatible with Part 2

— Can interface bus loading (50 pF)

— Several commercial IC’s for CAN transceivers are available for
250 K baud rate, but none support the requirement for single-
ended operation

— Fault tolerant single-ended operation is not required by any of
the Implementation levels
 Masters
— Minimum 16-bit microcontroller
— Minimum memory 128 Kbyte Flash, 32 Kbyte RAM
— Full featured 1 Mbyte Flash, 256 Kbyte RAM

e Members
— Minimum 8-bit microcontroller
— Minimum memory 16 Kbyte Flash, 1Kbyte RAM
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Commercilal ECU Hardware

DICKEY-john

Kverneland Group Mechatronics
Phoenix International

STW GmbH

Muller Elektronik

WTK Elektronik GmbH

Vansco
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ECU Software Components

Application Layer

Object Pool Database

ISOBUS Communications Stack

BIOS (CAN and other I/O drivers)
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CAN Communications Stacks

« Commercial options
— Vector CANtech
— Usually included with commercial hardware

e Open source
— 1SO-AgLIb
* In-house development
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In-house Developed Comm Stack

Previous CAN experience helpful (J1939, DIN
9683, etc.)

Optimized for application and/or hardware
Not a two week software task!

Depending on needed functionality the software
development could take 1 to 2 man-years

Requires a more in-depth understanding of all
the 1ISO 11783 specifications
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VT Object Pool Overview

ISO 11783-6 Standard specifies the VT object pool
provided by the Electronic Control Unit (ECU)

VT Object Pool definition — “collection of objects that
completely define the operator interface for an
Implement or a single working set”

The “operator interface” will be referenced in this section
with the industry standard term of User Interface (Ul)

Object pool contains primitive and advanced objects to
minimize CAN communication traffic

The top level objects are the Working Set, Data Mask,
Alarm Mask and Container
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Object Pool Structure

Working Set Object

— Supported languages are specified by two-letter code from ISO
639 (Portuguese “pt”)

— Object pool version label only has 7 characters, could use last
two characters for language code

Data masks
— Contain all Ul for normal operation

Alarm masks
— Contain all Ul for full screen alarms

Containers

— Group objects together with common origin
— Does not have a background
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Object Pool Structure

Simple data mask for
splash screen
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Object Pool Structure

Complex data mask for main implement work screen
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Object Pool Structure

Simple data mask for generic alarm screen

Include Working Set Object Graphic for Identifying the Alarm
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Object Pool Structure

« Key objects
— Key object defines a soft key for Ul interaction
— Soft key mask is a collection of Key objects
— Button object defines a button for Ul interaction

* Pointers
— Provide a common reference point for objects

e Base objects

— Input Field, Output Field, Output Shapes, Output
Graphic, Picture Graphic and Variable objects
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Data Mask User Interface Flow

 Programmatic
— ECU controls every aspect of the U

— Nothing happens in the Ul without the ECU
knowing and controlling

e Macro

— Macros can be used to improve the
performance of the Ul

— Circular references are not permitted!

WORKSHOP ISOBUS BRAZIL 2008



Application Design

« ECU Ul not always displayed

 Managed electrical power bus for orderly
shutdowns

 Differing VT features must be
accommodated
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VT Interface Challenges

e Varying data mask sizes
— Minimum 200x200
— Maximum not defined
— Known current sizes: 200, 234, 240, 400, 450, 480

 Number of soft keys (physical and virtual)

— Object pool cannot contain a soft key mask with more
keys assigned to it than the VT’s physical/virtual limit

— ECU may need to implement own paging of soft keys

e Monochrome and color

— Monochrome 1-bit or 4-bit
— Color 4-bit or 8-bit
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Application Development Process
Summary

* Application specification
— Hardware system design must follow Part 2
specification for interconnection

— Review any control activation/shutdown requirements
for the need to have dedicated hardware

— Your application may not be visible to the operator!
o Ul specification
— Visual layout and content

— User interactions (Use cases)
— Define languages to support
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Application Development Process
Summary

e Design and document the object pool

— Object pool design does not require in depth software
development skills

— Software Engineer should be part of the team
designing the object pool

— Software in ECU should be controlling the Ul and
there are many design tradeoffs to consider

— Tools are available for validating the object pool
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Application Development Process
Summary

VT and ECU Obiject Pool Integration

— Test with as many commercially available VT’s as
possible

— Debugging ECU software is somewhat difficult
pecause If the ECU processor hits a breakpoint the
VT will drop the connection

— Working Set Maintenance message can be simulated
by a CAN simulator node during debug

— Use PConvert VT simulator to test against currently
offered VT's

— Take ECU to test lab for ISOBUS certification
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Application Development Process
Summary

* Field testing

— Install systems for extensive use by
experienced users

— Use field test sites that have different VT's

— The performance of all VT’s is not the same
and object pools may need to be adjusted or
compromises made in the Ul design

— Get feedback on how Intuitive your icons are
and request suggestions for changes
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ISOBUS ECU Developments

Questions?
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