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1. Safety Instructions

1.1

Installation

No smoking!
No naked flames or lights!

The product is only designed for use in land-bound vehicles (except motorcycles).

Make sure that the engine cannot be unintentionally started during installation.

Before installation

Withdraw ignition key from ignition lock.

Note down all data in temporary electronic memories.

Before installation refer to the vehicle documents for details of vehicle type and any special features.

Refer to the construction diagrams to find out the positions of the fuel/hydraulic/pneumatic and electrical lines.
Take account of any modifications to the vehicle which have to be considered during installation.

Failure to use the product correctly may cause harm to people, property and the environment. Therefore make sure you
use our product correctly.

Basic knowledge of vehicle electrics and mechanics is necessary for installation to prevent harm to people, property and
the environment.

The product has been developed, manufactured and tested in accordance with the basic safety requirements of EC di-
rectives and the acknowledged state of the art.

Short circuits

Short circuits in the vehicle's wiring can cause cable fires, battery explosions and damage to other electronic systems.
Therefore disconnect the minus pole of the vehicle battery before starting work.

If the vehicle has supplementary batteries, the minus poles of these batteries should also be disconnected.

Modifying or tampering with the product may affect safety. Therefore it must not be modified or tampered with.

When removing/installing seats, covers and the like, make sure that you do not damage lines or release plug connec-
tions.

Possible data loss
When the batteries’ minus poles are disconnected, all the temporary electronic memories lose their entered data.
Therefore, note down all the relevant data for re-programming before disconnection.
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1. Safety Instructions
1.1 Installation
During installation

. During installation make sure that the product's components do not affect or restrict vehicle functions and are themsel-
ves not damaged.

. Only install undamaged parts in vehicles.

. During installation make sure that the product does not impair the field of vision and that the product is not positioned
within the impact range of the driver's or passenger's heads.

. When selecting the installation location, make sure there is sufficient space behind the drilled holes and the installation
opening.

. Take account of the routing of lines and cable leads.

. Do not select an installation location within the mechanical and electrical range of the airbag.

. Do not drill holes or cut openings in load-bearing or stabilizing struts or members.

. Err on the small side when predrilling installation apertures with cone-type cutters, compass or jig saws, or files, enlar-

ge if necessary and complete. Deburr edges. Always follow the tool manufacturer's safety instructions.
. When working beneath the vehicle, secure the vehicle in accordance with the vehicle manufacturer's instructions.

. If any work is necessary while the engine is running, take special care. Only wear suitable working clothes because of
the risk of injury due to pinching and burning. Long hair should be worn in a hair net.

. Only use the envisaged multimeters or diode-test lamps to measure wattages and currents in motor vehicles. The use
of conventional test lamps can cause damage to control units and other electronic systems.

After installation

. Firmly connect the earth cable to the minus pole of the vehicle battery.
. (Re-)program the data in the temporary electronic memories.

. Test all(!) vehicle functions.

. CANCcockpit components to be cleaned with clear water only.

Observe the IP-degrees of protection (DIN 40050).
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1. Safety Instructions

1.2 Electrical Connection

Connect the cables in accordance with the electrical connection diagram.

. Take account of the cable cross section
A reduction in the cable cross section results in a higher current density. This can cause the cable to heat up.

. When laying electric cables, use existing cable ducts and routes but without laying cables parallel to ignition cables or
cables leading to high current consumers. Fix the cables with cable tape or adhesive tape.

. Do not route cables over mobile components. Do not fasten cables to the steering column.

. Make sure that the cables are not exposed to tensile, compressive or shear forces.

. If the cables are routed through drilled holes, protect them with rubber sleeves or the like.

. Strip cables only with a cable stripper. Adjust the stripper so that no strands are damaged or severed.

Solder new cable connections only with the soft soldering process or use standard crimp connectors.

. Crimp connections should only be made with a crimping tool. Follow the tool manufacturer's safety instructions.
. Insulate exposed strands so that no short circuiting can occur.
. Faulty wiring can cause short circuiting. Wire the cables only in accordance with the electrical connection diagram.
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1. Safety Instructions
1.3 Sensors

1.3.1 Pressure Sensor for Oil

[_1 Sensor installation location: At the place provided by the engine manufacturer, equipment manufacturer or car manu-
facturer in the oil circulation system (most often in place of the oil pressure switch).
[_1 Sensor installation only when engine is cold.
[_1 When removing the oil pressure switch or the screw from the drilled hole for the oil pressure measuring system, collect
the oil running out of the system in a proper container and dispose of it in accordance with legal regulations.
max.
[ 1 The values mentioned in the following table for the maximum tightening M10 x 1 30 Nm
torque (Nm max.) refer exclusively to the load-bearing capacity of products. 1/8 in. BSPF 30 Nm
Prior to using the product, it is important to ask the manufacturer of the ve- 18 - 27 NPTE 30 Nm
hicle, equipment system or engine in each instance for the maximum tor-
: . . R 1/8 DIN 2999 30 Nm
gue (? Nm max.) value for the threaded hole into which the product is to be
screwed. Non-observance of the maximum tightening torque specified for M12x 1,5 40 Nm
the threaded hole in each instance can result in damage to the vehicle, en- M12x1 50 Nm
gine or equipment system. M14 x 1,5 50 Nm
1/4 in. BSPF 60 Nm
1/4 - 18 NPTF 60 Nm
3/8 - 18 NPTF 60 Nm
M16 x 1,5 80 Nm
3/8 - 18 Dryseal NPTF 80 Nm
M18 x 1,5 100 Nm

[_1 If the connection thread is cylindrical, a sealing washer or a sealing ring made of copper must be fitted.

[_1 Following sensor installation, fill up the system with the required quantity of specified oil.

TUO00-0736-0000002 Technische Anderungen vorbehalten 0609 Technical details subject to change 1-5



Product Manual CANcockpit

1. Safety Instructions

1.3 Sensors

1.3.2 Temperature Sensor for Oil

1 00 [

Sensor installation only when engine is cold.

gine or equipment system.

The values mentioned in the following table for the maximum tightening tor-
que (Nm max.) refer exclusively to the load-bearing capacity of products.

Prior to using the product, it is important to ask the manufacturer of the ve-
hicle, equipment system or engine in each instance for the maximum tor-
gue (? Nm max.) value for the threaded hole into which the product is to be
screwed. Non-observance of the maximum tightening torque specified for
the threaded hole in each instance can result in damage to the vehicle, en-

Sensor installation location: At the place provided by the engine manufacturer, equipment manufacturer or car manu-
facturer in the oil circulation system (e. g. oil drain plug).

When removing the oil drain plug, collect the oil running out of the system in a proper container and dispose of it in ac-
cordance with legal regulations.

[_1 If the connection thread is cylindrical, a sealing washer or a sealing ring made of copper must be fitted.

[ 1 Following sensor installation, fill up the system with the required quantity of specified oil.

TUO00-0736-0000002
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max.
M10 x 1 10 Nm
M10 x 1.5 10 Nm
1/8 - 27 NPTF 10 Nm
M12 x 1.5 15 Nm
1/2 - 20 Gang 15 Nm
M14 x 1.25 20 Nm
M14 x 1.5 20 Nm
5/8 - 18 UNF - 3A 20 Nm
1/2 In. 20 Whit. S 20 Nm
1/4 - 18 NPTF 20 Nm
M16 x 1.5 30 Nm
M18 x 1.5 30 Nm
M20 x 1.5 30 Nm
M22 x 1.5 30 Nm
M24 x 1.5 30 Nm
M26 x 1.5 30 Nm
1/2 - 14 NPTF 30 Nm
3/8 - 18 NPTF 30 Nm
R 1/2 30 Nm
R 3/8 30 Nm
3/8 - 18 Dryseal NPTF 30 Nm
3/4 - 16 UNF-3A 30 Nm
1-6
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1. Safety Instructions

1.3 Sensors

1.3.3 Temperature Sensor for Engine Coolant

100 [

Sensor installation only when engine is cold.

gine or equipment system.

The values mentioned in the following table for the maximum tightening tor-
que (Nm max.) refer exclusively to the load-bearing capacity of products.

Prior to using the product, it is important to ask the manufacturer of the ve-
hicle, equipment system or engine in each instance for the maximum tor-
qgue (? Nm max.) value for the threaded hole into which the product is to be
screwed. Non-observance of the maximum tightening torque specified for
the threaded hole in each instance can result in damage to the vehicle, en-

Sensor installation location: At the place provided by the engine manufacturer, equipment manufacturer or car manu-
facturer in the coolant circulation system (e.qg. in place of the temperature warning switch) or in the coolant hose.

Collect the coolant running out of the system in a proper container and dispose of it in accordance with legal regulations.

max.
M10 x 1 10 Nm
M10 x 1.5 10 Nm
1/8 - 27 NPTF 10 Nm
M12 x 1.5 15 Nm
1/2 - 20 Gang 15 Nm
M14 x 1.25 20 Nm
M14 x 1.5 20 Nm
5/8 - 18 UNF - 3A 20 Nm
1/2 In. 20 Whit. S 20 Nm
1/4 - 18 NPTF 20 Nm
M16 x 1.5 30 Nm
M18 x 1.5 30 Nm
M20 x 1.5 30 Nm
M22 x 1.5 30 Nm
M24 x 1.5 30 Nm
M26 x 1.5 30 Nm
1/2 - 14 NPTF 30 Nm
3/8 - 18 NPTF 30 Nm
R 1/2 30 Nm
R 3/8 30 Nm
3/8 - 18 Dryseal NPTF 30 Nm
3/4 - 16 UNF-3A 30 Nm

[_1 If the connection thread is cylindrical, a sealing washer or a sealing ring made of copper must be fitted.

[ 1 Following sensor installation, fill up the system with the required quantity of the compositon specified coolant.
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1. Safety Instructions

1.3

134

1 0 0 [

i

Sensors

Fuel Level Sensor (Lever Type Sensor/Tubular Type Sensor)

An installation opening remaining to be made in the tank at a suitable point for supply level measurement or at an in-
stallation flange or installation opening already provided by the tank manufacturer.

If an installation opening must be made, the tank must be completely drained first. Fill the fuel into an approved contai-
ner.

Risk of explosion exists due to presence of residual gases in the tank! Make sure that the tank is aired
sufficiently (approx. 10 minutes).

Make a preliminary hole in the installation opening using a drill and then finish the hole using a compass saw or piercing
saw. Comply with the safety instructions of the tool manufacturer. Clean the tank of residue from the drilling or sawing
work.

The safety instructions given by the welding equipment manufacturer and the working regulations applying to welding
work must be respected when welding the tank flange.
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Product Manual CANcockpit

2. Functional Specification
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2. Functional Specification
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2. Functional Specification
1. System

1.1 Main Features

e Master-Slave relationship between Master gauge and other instruments

e Up to 16 Slave functions on one Master instrument or 32 with the use of two Master instruments
« CAN protocol flexibility ( processing two protocols simultaneously)

¢ Modular "plug & play" as needed

¢ Analogue sensor compatible

¢ Frequency inputs

¢ Dot-matrix information display

e Switch outputs available

* Flexible to customer needs

1.1.1 Block Diagram CANcockpit

SAE J1939, Master Gauge
CANopen

A A
kiis K30k sgq)

Speedo Diagnostics Satelfite G
atellite Gauges
Tacho wax. 19, 5p5:
Sensor Supply
8V
Speedo
_ CANBUS1 2
< SAT-BUS 3
) CAN-BUS2 2 /
< &5V Supply
LCD ISM Signal

Trip OReset GND

Sensor 1

Sensor 2

Sensor 3 4 to 20mA

Oto 5V
Sensor Ground switch output

Power Ground
K131

v v

1.2 Mechanical Concept

The Masters are 80, 85 and 100 mm in diameter, the Satellite gauges dia. 52, 80 and 100 mm.

The dials are translucent backlighted. The illumination of the gauges is realised with white LED's.

The backlighting of the LCD has a yellow LED. The warning lamp in the slave can have a red or yellow LED.

The housing and bezel are made of non-flammable plastic, the design is like a triangle with the black color RAL 9005. The be-
zel is clipable. The lens is flat and frosted. The pointer has a PC hub in black and the pointer arm is OL 5105 (white -coated on
the underside). The pointer type is translucent illuminated.

The housings have an indent in the thread at 6 o'clock position, so that an optional key can be
used according to SAE J1226 and SAE J 1399.

The movements are front-mounted stepper motors MW2000, only clockwise indication.
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2. Functional Specification
1.3 Safety Concept

1.3.1 Sensors
Analog sensors can be checked for short and open circuit.

1.3.2 System Check

When the trip-reset button is pressed while ignition is being turned on, the system-check function is activated and clears the
contents of the DTC List.

If there are any active service messages, they will be displayed on the Dot-Matrix Display starting with the first active service
message. If the reset button is then pressed and held for 5 seconds or longer, this service message will be reset. The next
active service message is displayed thereafter.

To proceed to the next active service message without resetting the displayed code, the button needs to be pressed shortly
(<5 sec). If all active service codes have been displayed, the system check function is started as described below:

1 All warning lamps and illumination of all gauges are activated for 3 seconds.

2 The Master gauge initializes all configured satellite gauges and waits until they are ready or a Satbus timeout occurs.
3. During time.this, all LCD-Dots are turned on for about 1.5 sec, all pointers are moved to their end value
4

Then all LCD-Dots are turned off and the pointers move back to zero, for about 1.5 sec too, and all warning lamps and
illumination will be turned off

5. Firmware version and Check sum of the EEPROM in hexadecimal format are displayed for about 10 sec.

The display format is as follows:
XX represents a hex-coded value

Small
display Format Description
line

2 hXX sXX.XX dd_mm_yyyy | hXX specifies the Hardware version relevant to the Firmware
SXX.XX refers to the Firmware version, for example s12.A8 stands for V06
dd_mme-yyyy is the Firmware date in day, month and full-year format.

4 NXXXXWXXYXX  cXXXXXX | nXXXX is the WINgauge serial number of the device as programmed into the
EEPROM.

WXXyXX displays the production week and year in short format.

CXXXXXX shows the actual 3-byte Checksum of the EEPROM as calculated during
the system check.

1.3.3 Satbus

Atfter ignition for synchronisation the Master gets feedback from the satellites.

A timeout function can be programmed too. If more satellites are configured, the Master will not get feedback from all gauges.
After a timeout of about 14 seconds, the Master will act as described before, when the Master gets feedback from all satelli-
tes.

During normal operation there is no feedback from the satellites.

1.3.4 WINgauge
A system diagnosis function for testing all in- and outputs is implemented in the WINgauge Software.
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2. Functional Specification
2. Master Gauges

2.1 General Features

The design concept for this design includes:
e 2x High-speed Full-CANbus interface V2.0B compatible.
¢ Half-duplex serial link to satellite gauges.
¢ VMC SCAL CDVV Microcontroller with identical firmware.
e Stepper motor MW2000 directly controlled by Microcontroller.
« Satellite gauges use SM2 stepper motor driven by ISM IC.
¢ LED illumination concept.
e 132 x 33 dots matrix LCD.
» Wide input voltage range switch mode power supply.
» Diagnostic Interface for configuration.

2.1.1 Main Functions

Inputs
CAN_1
CAN_2

Frequency_1
Frequency_2

Sensor Input_1
Sensor Input_2
Sensor Input_3

41020 mA
Voltage Input

lllumination

term.15
term.30

TUO00-0726-0000002

Inp
ut
Sig
nal
Pr
oc
es
sin

:

Frequency-Divider

Analogue Gauge Functions

A 4

Warning Functions

“ltpu

Odometer, Tripmeter
Hourmeter, Triphourmeter

Sig
nal

A 4

Pr

Service Intervals

> ocC
es

sin

lllumination Control

A4

Power Supply Control

A 4

Parameter Memory (EEPROM)

V¢ V¢ V¢ V¢ V¢ V¢ V¢ V¢

Diagnostics

A
A 4

V¢

Diagnostic Trouble Codes

A 4

:

Flash-Boot-Loader
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Outputs

Internal MW 2000
SatBus-Gauges

LCD

Sat-Gauge Warning Lamps
Switch Output_1

Switch Output_2

LCD

LCD

Master Gauge lllumination
SatBus-Gauge lllumination

Master Gauge Supply

SatBus Supply
Sensor Supply

K-Line Diagnostics
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2. Functional Specification

2.2 Mechanical Concept

As the same LCD is used for different Master gauge diameters the pointer position has different eccentricities and indication

angles.

Gauge diameter [mm)]

Eccentricity [mm)]

Indication angle

80 7 210°
85 4.5 216°
100 0 206°

The connectors are 26-Pin MODU Il-Connector and 4-Pin MATE-N-LOK from AMP.

2.2.1 Master dia. 80 mm

Two PCB's are necessary for this diameter. They are connected with a standard pin connector
and two distance towers.

2.2.2 Master dia. 85 mm

The PCB assemblies and their corresponding parts of the @ 80 mm and @ 85 mm gauges are identical. The difference bet-
ween the two gauges is the position of the stepper motor on the PCB so that the eccentricity of 7 mm in the @ 80 mm gauge
can be reduced to 4.5 mm in the @ 85 mm gauge.

2.2.3 Master dia. 100 mm
For this size, only one PCB assembly is necessary. Input Signal Processing.
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2. Functional Specification
2.3 Input Signal Processing

2.3.1 Analog Inputs
All sensor characteristics can be defined with the WINgauge Software.

2.3.1.1Grounding Concept

The Master gauge has two main ground lines. Ground term.31 is connected to the vehicle's body (negative battery terminal)
and Sensor Ground is supplied from the instrument; insulated return sender are necessary. The Sensor Ground should not be
connected to vehicle ground, which would result in a higher current flowing through this line and thus produce a signal noise
and measurement error. Sensor Ground and Ground term.31 are joined together inside the Master Gauge. This grounding

principle is necessary to accurately measure analog values. Ground shift on Sensor Ground is minimized by this concept.

Vehicle CANcockpit System
Chassis GND
‘ Ground Term.31
i Sensor-Ground

L
w0

Oil Pressure Engine-
Sensor Temperature

@ O

2.3.1.2Sensors
The static and dynamic voltage drop of the sensors should not exceed 0.5 V.

Pressure: 10 - 184 Ohms
Temperature: 10 - 700 Ohms
Fuel lever type: 3 -180 Ohms
Fuel dip-pipe: 0.5 - 90 Ohms
Other sensors: 4 -20 mA
Other sensors: 0-5V

2.3.2 Input Signal Processing applied to the two frequency inputs

Frequency 1:

The standard modules can be changed to 500 < k < 400 000 pulses/km or miles for the Speedometer
and 0.5 - 400 pulses/rev for the Tachometer.

Maximum frequency is 40 kHz (2 kHz via internal divider).

Frequency 2 as Hall Sensor / Terminal W:
500 < k < 65000 pulses/km or miles for Speedometer and 0.5 - 65 pulses/rev for Tachometer.

Maximum frequency is 2 kHz.

TUO00-0726-0000002 Technische Anderungen vorbehalten 0609 Technical details subject to change



Product Manual CANcockpit

2. Functional Specification

2.3.3 Input Signal Processing for CANbus messages
CAN BUS Interface 0

CAN-BUS
Communication
Buffer

for 16 Communication
Objects {(C0O)

{Cne CO contains a
complete CAN Message
with up to & Data Bytes)

Analogue Gauge Functions
and LCD

CAN BUS Interface 1

CAN-BUS
Communication
Buffer

for 16 Communication
Objects {(CO)

{One CO contains a
complete CAMN Message
with up to & Data Bytes)

Warning Functions

These arrows show the logical dataflow, information
caming from the CAN-BUS is an input to the display
functions, etc

But inside the firmware pointers to the CAN-BUS
communication Buffer are used to access

incoming data from CAN-BUS

This allows the configuration of input variables and
guarantees, that always the most recent data available
i processed

Example of SAE J1939 Messages received on one of the two CANbus Interfaces.

29bit [dentifiers

|

Engine Coolant Temperature (8hit)

Engine Qil Temperature (16hit)
Turbo il Temperature

(16bit)

Transmission Cil Pressure (8hit)

Transmission Qil Temperature (16hit)

Engine Speed (16bit)
Compass Bearing

Lg L ¥ -
— I 1 2 3 4 ’E):¢ g MNavigation Based Vehicle Speed
A £
—» D2 |9 o1 (12 [ s T8 Bieh At
— I3 |17 |18 |13 |ead | 22— 28— - Engine il Pressure
—» D4 |25 a1 TE 4777 AFTE 475 40 A3 40 & el Baced Vericle Soed
esl Based Vehicle Spes
— 5 |33 |34 |35 |33 45T lse—tww T - P .
= —— Brake Application Pressure Brake primary press
D6 |41 %7ET Wi |44 Las—taw (47 |48 |
e —  —— ——— Brake secondary press
— | ID7 49 80 BT Alo2— 57 4o w550
Fuel Level
—»{ DB 57 50 A5 Bf—[BT [F2 |63 64
— D9 65 |66 |&7 |BS [B9 |70 |71 72
—® 10 |73 |74 |75 |76 |77 |78 |79 |80
— {11 | &1 g2 |83 |84 |85 |88 |67 |eg
— {12 |83 |90 |91 92 |93 |84 |95 |9
—{ID13 |97 |93 |98 |[400 |01 [102 |103 | 104
— ID14 | 105 | 106 [ 107 |08 | 109 [ 110|111 | 112
+—— Reserved for future use.
‘ Transmit Channel

The Master Gauge CANbus interface conforms to CAN 2.0B specification and supports extended (29Bit) identifiers. The

Gauge acts as a "Standard ECU, which is non-configurable as defined in SAE J1939. The application layer is based on SAE

J1939/71 Rev 2008-01.

Additional communication protocol is CAN Open
For this the different CANbus data bases will be provided by the WINgauge configuration.
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2. Functional Specification
2.4 PIN Assignment Description

Master:

Pin Description Pin Description

1 Power Supply (terminal 30) 14 + 8 V DC for sensor supply
2 Ground (terminal 31) 15 0 -5V DC Input

3 CAN1 _High 16 lllumination (terminal 58 (d))
4 CAN1 _Low 17 Ignition (terminal 15)

5 CAN2 _High 18 Frequency Input 2 (0-2 kHz)
6 CAN2 _Low 19 Frequency Input 1 (0-40 kHz)
7 NC 20 Switch-Output_1

8 k-Line 21 Switch-Output_2

9 Analog Input 1 (0,5 - 200 Q) 22 NC

10 Analog Input 2 (0,5 - 300 Q) 23 NC

11 Analog Input 3 (10 - 700 Q) 24 External Switch

12 4 - 20 mA Input 25 Analog GND

13 4 - 20 mA GND 26 Frequency GND

2.4.1 Technical Description

PIN 1: Power Supply (terminal 30)

Vgat =+ 10,5V to+ 32V

The instrument is supplied with permanent power through this terminal. Current consumption varies depending on the instru-
ments operating mode (standby or active) and number of Slaves.

PIN 2: Ground (terminal 31)
Power ground of the instrument.

PIN 3, 4: CANbus Interface 1
High-Speed Full CANbus V2.0B compatible (10, 20, 50, 125, 250, 500 kbit/s, 1 Mbit/sec.).
12 V and 24 V system compatible.

Cable: shielded, twisted pair with a drain.

Cable Impedance: nom. 120 Q.

Topology: linear Bus

Trunk Length: max. 40 meters

Drop Length: max. 1 meter

Termination: 2 resistors 120 Q at each end of the bus.

Related documents: ISO 11898, SAE J1939/11
A A combination of 29 bit ID and 11 bit ID can't be processed!

PIN 5, 6: CANbus Interface 2
See on CANbus Interface 1.

PIN 7: Not connected

PIN 8: K-Line Diagnostic Interface
Programming of the EEPROM and the diagnostics carried out via serial diagnostic interface K-Line.

PIN 9, 25: Analog Input 1

Range: 0.5 - 200 Q

Standard sensors:  Tube-type Sensor: 0,5Q1t090 Q
Lever-type Sensor: 3 Qo 180 Q.

Sensor has to be connected between theese pins.

PIN 10, 25: Analog Input 2
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Range: 0.5 - 300 Q
Standard sensors: Pressure sensor(10 - 184 Q)
Sensor has to be connected between theese pins.

PIN 11, 25: Analog Input 3

Range: 10 - 700 Q

Standard sensors: Temperature sensor (38 - 700 €)
Sensor has to be connected between theese pins.

PIN 12, 13: 4 to 20 mA Input

Range: 4 to 20 mA

A resistor converts the 4 - 20 mA current into proportional voltage. Results are sampled every 31.25 msec by the
Microprocessor.

PIN 14: +8 V sensor power supply:
Voltage: +8 V - 0 %, +10 %
Max. current: 50 mA

A This output can be used only at 24 V power supply.

PIN 15: 0-5V Input:
Range: 0-5V
Results are sampled every 31.25 msec by the Microprocessor.

PIN 16: lllumination Input (terminal 58 (d):

Range: 0 to Ug,; (battery voltage)

Dimming of Master gauge illumination and attached Satellite gauges is controlled by the voltage amplitude at the lllumination
input.

PIN 17: Ignition (terminal 15)
Vign.=+ 10,5V to+ 32V
The Microprocessor senses the voltage at the input and turns it into active mode, if the ignition is turned on.

PIN 18, 26: Frequency Input 2
Hall Sensor and terminal W:

Max. Frequency: 2 kHz

U high min.: 5 -7V according to the configurated pulses
Signal type: square, sinus

Max. offset: 05V

Off current max.: 100 pA

Duty cycle: 50+ 15 %

Pulse ratio: 500 - 65 000 pulses/km or miles
Pulse/rev: 0.5 - 65 pulses/revolution

The Instrument has a pull-up resistor at the ignition in the input circuit. Input can be either road speed or engine speed.
Selection by configuration.

Q Only one frequency input (either Input 1 or 2) can be defined as road speed input.

PIN 19, 26: Frequency Input 1
Universal Frequency Input

Max. Frequency: 40 kHz (2 kHz via internal divider, 1:1; 1:2; ... 1:20)
Upigh min: 1.5 - 10 V according to the configurated pulses
Signal type: square, sinus

Max. offset: 05V

Off current max.: 100 pA

Duty cycle: 50 + 15%

Pulse ratio: 0.5 - 400 pulses/revolution

The instrument has a pull-up resistor at ignition in the input circuit. Input can be either road speed or engine speed. Selection
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by configuration. An adjustable frequency divider reduces input frequency, so that it can be processed by the Microprocessor.

A Only one frequency input (either Input 1 or 2) can be defined as road speed input.

PIN 20: Switch Output 1
Maximum voltage: 32V
Maximum current: 0.5 A
Warning lamp to be connected between output and supply voltage (terminal 15 or terminal 30).
Switch output controlled by the Microprocessor. The pin turns the output either on or off (static). The output is an open drain
and acts like a low switch to ground.

A Save against high current with a Fuse 0.5 Al

PIN 21: Switch Output 2
Identical with Switch output 1

PIN 22: Not connected

PIN 23: Not connected

PIN 24: External Switch
Switch has to be connected between this pin and GND

Satellite

Pin Description Pin Description

1 - 3 GND

2 Satellite - Bus 4 Power Supply
PIN 1-3: Satellite Bus Interface (Satbus):

Bus signal levels: 5V + 10%

Ground reference: = 100 mV

Max. Bus length: 10m

Cable impedance: Standard cable
Connector: 4-Pin MATE-N-LOK AMP

Satbus is used in a Master-/ Slave-configuration and is bi-directional with half-duplex communication. When the system is ac-
tive, a constant clock signal is produced on the bus by the Master gauge.
Bit-rate on Satbus = 31.25 kHz.
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2. Functional Specification
2.5 Display Functions

Five main display functions have been specified for the Master gauge. (s. picture below) As the number of displays in each
main function is configurable (except for odometer and hourmeter), the actual number of displays can be up to a maximum of
146.

1. Odometer
Hourmeter
2. Physical Values 4. CAN Diagnostic
Display (max. 25) Trouble Codes (max. 45)
3. Service Interval 5. Warning and Alarm
Message (max. 15) Messages (max. 60)

A maximum of 30 Warnings and 30 Alarms can be set. The Physical Values of the defined Satellite gauges can be shown on
the display (if configured). A total of 25 physical value Displays (PVD) are possible, including the physical values inidcated by
the Satellite gauges. Thus with increasing numbers of Slaves defined by WINgauge, the number of freely selectable physical
values to be displayed on the dot-matrix decreases.

2.5.1 Navigation through Display

The order of the display groups is: Odometer / Hourmeter, Alarms, CAN DTCs, Service Messages, Physical Values, Warnings
and then back to Odometer / Hourmeter. The Alarms, CAN-DTCs, Service Messages and Warnings are being monitored and
appear only if they are activated. If the button is pressed more than 2 sec., the LCD shows the main display which is
Odometer / Hourmeter.

2.5.2 Display Layout

The Dot-matrix Display has 132 x 33 dots.
The following picture shows the proposed display layout. The outer line represents the LCD glass and the inside marks the
active display area. The structure inside has only been drawn for illustration; it is not visible on the display itself
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Dot Matrix Layout

One centre Line or
optional two Alphanumeric Lines
Graphic with 6digits (12*16dots) each ~ Four Alphanumeric

Symbol Area Lines with 5 digits each
12%16 678
*&O dots —— / 72 dots *‘/ 30dots —
\\ | / \
2424 | ik
&

The display is structured into three main areas:

1. Symbol Area
This 30 x 32 pixel area is reserved for graphic symbols. The symbols are left aligned to optically enlarge the appearance of
the symbol.

2. Central Area

The centre of the display is organised as one or two lines with 6 digits each. Here it is possible to show alphanumeric ASCII
characters using the large font (12 x 16 pixel). If only one line is displayed, then this line will be centred in vertical direction.
Short text (up to 6 letters) can be used to provide identification for the value displayed. This area is best suited to communi-
cate important numeric values to the user. Values will be shown in the second line on the right, where units appear on the left.
One or two centre lines are configured via WINgauge as well as the description of the short text.

3. Physical Unit Area

The physical unit area is located right of the alphanumeric Centre Lines. In general the unit belonging to the value displayed

on the centre lines is shown here as text. This area is organised as four lines of 5 characters of the small font. If the Unit can
be displayed with less than three ASCII characters, then the large font is applied, else the small font is used. Units will not be
wrapped into the next line.

If there are two Centre Lines, then there will also be two-unit Lines (small Line 2 and Line 4). In case only one Centre Line is
displayed, then only one corresponding Unit Line will be visible (small Line 3).

It is therefore possible to show the following parameters and units to give a clear indication of the valid physical unit which
can be chosen via WINgauge:

Parameter Units

Revolution / rotation 1/min, rpm

Speed km/h, mph, knots

Distances km, m (Meter), mm, miles, mi, M, m (landmile = 1.609 km), nm (nautical mile = 1.852 km)
Power supply Volt, V, A, mA

Time h, hours, min, sec

Temperatures °C, °F

Pressures bar, psi, kPa, Mpa,

Level of liquids %, |, gal (US-gallons)

Fuel consumption I/h, gal/h, km/l, 1/100, kg/h, km/kg

Weight kg

Power N, KN, Nm

Diverse Ohm, Grad, deg, appl, Count, gm/h, Gear, Code, SPN, FMI
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2.5.3 Display Functions

2.5.3.1Main Display (Odometer, Hourmeter)

The display shows total and trip in two lines. Total has 6 digits and trip has
4 plus 1 digit. The figures roll over to 0.0 after a distance of 999.999 /
9.999 or 100.000 / 1.000 hours. Pressing the button longer than 2 seconds
will reset trip odometer or hourmeter.

A part of the Display can be used to show the company logo as a start-up
display configured by WINgauge

The centre of the display shows the value of the odometer in the first line
and the tripmeter underneath. The physical unit is displayed right to it and
can be either miles or km.

The main display of the tachometer is similar to the speedometer, except
that it shows operating hours instead of odometer and trip meter.

The physical unit is "h" for hours. The digit after the decimal point of the
trip hourmeter shows 1/10h.

A if no CAN signal is received, only dashes will be indicated.

2.5.3.2Alarm Display

If an alarm is triggered the Alarm Display is shown. To alert the user, the
General- Alarm-Symbol is flashing, alternating with the symbol that indica-
tes the type of alarm.

The Central area of the display shows the actual physical value (6digits).
The physical unit appears to the right.

When the customer quits the alarm longer two seconds the Display will
change to the last displayed value (if no other Alarm and Warning is exi-
sting which weren't quitted). The General Alarm Symbol will remain in the
graphic Symbol Area with a vertical line on the right side of the symbol to
indicate that the Alarm doesn't correspond to the main display but to anot-
her Physical Value.

When different Alarms are present the highest priority will be shown. The
priority of the alarms is defined with the WINgauge Software. If the Alarm
is confirmed and the Alarm condition does not exist anymore then the
Alarm is cleared in the list of active Alarms. If the Alarm is not confirmed
but the Alarm conditon does not exist anymore then the Alarm is still in the
list of active Alarms.

To see the different Alarms in the Alarm display group the button has to be
pressed shortly (>50 msec).

Main Display for Speedometer

+ Tripmeter

—
—
6 Digit Odometer :""-\
e

PhySikal
Unit

Main Display for Tachometer
—
‘
6 Digit Hourmeter Q\
+ Triphourmeter Eas

Physikal
Unit

Alarm Display
—

/ 6 Digit e N
a

o Alternating Label

ISO Symbol

Physikal
Unit

6 Digit Value

Configuration Option:

¢ To provide additional information two
Centre Lines can be programmed. The
top line displays a label for identification.

» If no physical value should appear on the
display, then a configuration allows a di-
splay, which only shows the alternating
graphic symbol in the centre of the di-
splay.

This option is useful, if a digital input triggers
an alarm.
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2.5.3.3CAN DTC Display

1 to 5 independent DTC channels can be configured. Every channel is
able to receive the DTCs from one CAN device (Source Address).

If DTCs are received from any of the configured CAN devices, they will be
stored into a DTC receive buffer. The buffer will be able to hold a total of
40 DTCs and will be implemented as a ring buffer, so that old DTCs can
be overwritten by newly received DTCs

2.5.3.4Warning Display

In the Warning display the Specific Graphic Symbol (ISO) is flashing at 1
Hz. There is no alternating.

The operator can acknowledge the Warning by pressing the button longer
than two seconds. The Display will change to the Display, which was acti-
ve before, if no other Alarms and Warnings are existing, which have not
been acknowledged yet.

When different Warnings are present the highest priority will be shown.
The priority of the Warnings is defined with the WINgauge Software.
Alarms have higher priorities than the Warnings. If the Warning condition
vanishes also the Warning will vanish, if it has been acknowledged.

To see the different Warnings in the Warning display group the button has
to be pressed longer than 50 msec.

CAN DTC Display

—
/
6 Digit

a Message Label

lz'-:'.\
a

Position in
Ring Buffer

Symbolior
CAN DTC

Warning Display

:/

ISO Symbol

S

6 Digit Label =5

Physical
Unit

Configuration Option:

graphic symbol in the centre of the display.

e This option is usefull, if a digital input triggers a warning.

« To provide additional information two Centre-Lines can be programmed. The top line displaying a label for identification.

« If no phsyical value should appear on the display, then a configuration allows a display, which only shows the flashing
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2.5.3.5Service Message

The Service Message indication is based on operating hours and odome-
ter.

The Graphic Symbol Area displays the "Service Symbol" in case a Service
Message becomes due.

The corresponding service code is shown on the centre line of the display
centre. As a "unit" the word "CODE" appears to indicate, that the value is a
code number.

To see the different active Service Messages in the Service Message di-
splay group the button has to be pressed longer than 50 msec.

2.5.3.6Physical Value Display

The graphic display area shows a symbol relating to the physical value di-
splayed. The symbol can be selected via configuration from the defined
symbols in ROM or EEPROM.

In the standard form the physical value is shown on a single Centre-Line,
followed by the physical unit. This unit text can be selected from ROM du-
ring configuration.

If the value is outside of the configurated range, then "------ is
shown.

To see the different Physical Values in the Physical Value display group
the button has to be pressed longer than 50 msec

Service Message

O scrice Service Code

Symbol

Configuration Option:
The Service Message indication can be con-
figured as stand- alone or interval message.

Physical Value Display

Physical value

6-Digit Value

Physical Value Display

6 Digit
Label

Physical
Unit

6-Digit Value

Configuration Option:

As an option a text label can provide identifi-
cation for the value displayed. For example
Battery one of two batteries, or Motor-2 of
two motors. The text label can be configured
via WINgauge with maximum 6 letters.

The physical value is displayed in the lower
centre line.
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2.5.4 Alarm- and Warning Functions

Configuration Data
From EEPROM

Input Values J O utputs

Engire Speed —_— ' »  Output1

16bhit ;

! CAN Cockpit Plus , > Output2

Road Speed —> . .

16bit Switch Output Functions , | Disply

CANValues E—

1, 8, 16hit — Lampin SAT-Gauge0..15

Analog Sensor —>
Values 10bit

The Alarms and Warnings are triggered by the input values. Configuration parameters in EEPROM select the input values.
These variables can have a size of 1, 8 and 16 bit. Possible inputs are engine speed, road speed, data in CAN messages
and analogue sensor values. Input values are then monitored and if the configured thresholds are exceeded, then an Alarm
or Warning action is triggered, resulting in switch outputs being activated.

2.5.4.1Description of the Outputs

Definitions:

Warning:  Is a message to make the operator aware of a condition, which requires his attention.

Alarm: Is a message to alert the operator about a condition, which requires his attention and immediate action. The Alarm is
more severe than a Warning.

The switch outputs are only controlled by the Alarm- and Warning Functions.

The following switch outputs are provided:

a. Output 1 and Output 2

These are two outputs, which act like two switches to ground. The switch output can control i.e. a warning lamp, a buzzer or
a relay. It turns off, when the Alarm condition is not existing anymore, or if the Alarm has been acknowledged and it was con-
figured. It stays on, if another Alarm condition also configured to turn on this output is still active.

b. Display

Every Alarm or Warning activates a display on the dot matrix. When the Alarm is triggered, then the associated display appe-
ars on the dot matrix, overwriting the previous display. The display combines a graphic symbol with a physical value (numeri-
cal value plus physical unit), describing the input value, which has caused the Alarm or Warning.

c. Warning Lamps in the Satellite Gauges

The Satellite Gauges include a warning lamp. This warning lamp can be turned on and off via the Sat-Bus. An Alarm or
Warning could be configured to activate a warning lamp in each of the Satellite Gauges. The selected warning lamp in the
Satellite Gauge remains on as long as the trigger condition remains, and turns off as soon as the trigger condition is not exi-
sting anymore. Flashing of the warning lamp can be configurated.

2.5.4.2Switch Output Acknowledgement Function

The Acknowledgement Function provides a means to turn off some of the switch output action. This may be desired, if the
Alarm activates a buzzer and the operator wants to turn the buzzer off.

To acknowledge a switch output, the operator must press the button for more than 2 sec, while the Alarm or Warning is acti-
ve.

When a Warning or Alarm has been acknowledged, then the Switch Outputs (1, 2) will be deactivated, if they have been con-
figured to turn off these outputs.
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2.5.4.3Alarm and Warning Trigger Conditions

T/°C
A
110 ,\\/\
108 -~ Alarm off
Warnin

105 on |

103 ® Warning off
p time/sec

The diagram above illustrates the Alarm and Warning trigger conditions for the engine coolant temperature as an example.
The Warning threshold is set at 105° C, where the Alarm threshold is reached at 110° C. To prevent repeated on/off cycles of
the Warning or the Alarm an activation hysteresis is applied. Therefore in above example an Alarm is turned off, if the tempe-
rature falls below 108° C and the warning is cancelled at 103° C. The hysteresis is 2° C in this case and is the same for both
Alarm- and Warning condition. In addition a turn-on delay from 1 sec to 4 minutes can be configured. The delay time starts,
when the threshold is reached. If the input value falls below the threshold value, then the delay time restarts from this point in
time.

It can be configured, that the Warning is triggered, if a value rises above a threshold (as in the case of the engine coolant
temp.), or if the input value falls below a threshold (e.g. fuel level).

2.5.4.4Alarm and Warning Trigger enabling with Engine running

Triggering of some Alarms and Warnings only makes sense, when the engine is actually running. Examples are engine oil
pressure or hydraulic pressure. For these situations triggering an Alarm and Warning can be disabled until the engine is run-
ning. This conditional trigger enable is selectable for every Alarm and Warning (together) during configuration.

Engine running is detected, by exceeding a separately configurable threshold value: the Alarm and Warning enable engine
speed threshold. The minimum threshold is 0 rpm and the maximum is 32.000 rpm.

An additional trigger-enable time delay starting from engine running condition can be configured. This is helpfull in cases,

where it takes a while until a pressure is built up.
This delay time is settable from 0 to 250 sec with a resolution of 1sec.
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2.5.45Alarm and Warning State Diagram (Maximum Value Algorithm)

.| VALUE

(Value > WarnLevel )

Time
delay

Display Warning .
< Indication * Warning Li

Reminder: Warning list
and WINgauge "Alarm
Action"”

;—Qalue < WarnLevel - Hysteresis >—<I>>—>Qalue > WarnlLevel >

Value > AlarmLevel

Time
delay
Display Alarm
Indication * <_{ Alarm <

y

Reminder: Alarm list and
flashing Alarm symbol
and WINgauge "Alarm
Action"

4<Value > AlarmLevel + Hysteresis HC/alue < AlarmLevel >
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Alarm and Warning State Diagram (Minimum Value Algorithm)

>| VALUE ‘

C/alue <= WarnLevel )

Time
delay

<

Display Warning _
Indication * ‘ Warning .

)

Reminder: Warning list
and WINgauge "Alarm
Action”

o—<\/alue < WarnLevel - Hysteresis >,<%4>Q/alue <= WarnLevel )

Value <= AIarmLeveI

Time
delay
Display Alarm
Indication * <« Alarm

Reminder: Alarm list and
flashing Alarm symbol
and WINgauge "Alarm
Action"

4<Value > AlarmLevel + Hysteresis Hglalue <= AlarmLevel )
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2.5.5 Service

The Service message is based on the Hourmeter or Odometer.The service message indication can be configured via
WINgauge. There are 15 independent service messages with customer specific settings, which can be configured via
WINgauge. The service messages are implemented as periodic intervals. A message which should be indicated only once,
the quantity of intervals would then be 0. Configuration data is stored in EEPROM.

For each of the 15 Service messages following can be specified in a table:

1. Service code number: Range: 1 to 255. 0 needs to be entered to disable this service function.
2. First message after x hours:  (1h <= x <=65.000 h)
3. Periodic service time: Range: 1h to 4.095h. If Oh is selected, it means only once (not periodic).

If a Service message has expired, this service code is displayed as a decimal number together with the common service
symbol on the dot-matrix display. The Service message display remains active until this service code is reseted.

2.5.5.1Reset of Service messages

The reset of the service message function is possible first if it occured and not before.

When a one-time service message will be reseted, then this Service message will be disabled by writing O into the service
code field of the Service message table in EEPROM.

When a periodic interval will be reseted then the periodic service time will be added to the hours of the current hourmeter va-
lue. This will ensure, that even if a Service message is reseted later than required, the time to the next service indication will
be the periodic interval time as specified.

Example:  Service message No.: 12
Service code: 153
First service after: 300 h
Periodic service: 100 h

Event Time (hourmeter) Display
First service code displayed after 300 h 153
Reset of this service at 340 h

Next service display at 440 h 153

The reset of the Service message is part of the system check function (part of safety check).
Procedure for resetting a Service message:

1. With ignition switched off, push the button and hold down while ignition is being turned on, then the system check function
is activated and clears the contents of the DTC List.

2. If there are any service messages active, then they will be displayed on the Dot-Matrix Display starting with the first active
service message. If the button is then pressed and held for 5 seconds or longer, then this Service message will be rese-
ted. The next active Service message is displayed afterwards. To proceed to the next active service message without re-
setting the displayed code the button needs to be pressed shortly (<5 sec). If all active service codes have been display-
ed, then the system check function is started.
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2.5.6 CAN (SAE J1939) DTC (Diagnostic Trouble Codes) messages

It will be required to know the CAN source address (SA) of the controller (ECU), which has sent a DTC message, so that the
problem can be located.

The SAE J1939 specifies 13 different diagnostic modes (DM1 to DM13). But for CANcockpit only DM1 is relevant.
In DM1 active DTCs are broadcast on the CAN-Bus. Active means, that these faults are existing at the moment, compared to
faults, which existed sometime in the past.

2.5.6.1CAN SAE J1939 Elements
DTCs consist of 4 elements defined in SAE J1939:

1. Suspect Parameter Number (SPN) 19 bits
In the DTC, the SPN identifies the faulty element, component, sensor or parameter of a device (ECU).

2. Failure Mode Indicator (FMI) 5bits

The FMI defines the type of failure detected. It provides additional information about the nature of the fault. There are 32 pre-
defined FMls.

Examples are:

"Out of calibration”, "Data Valid but above normal operational range", "Mechanical System not responding or out of adjust-
ment"....

3. Occurrence Count (OC) 7bits
Shows the number of times a fault was active

4. SPN Conversion Method (CM) 1bit

The February 1996 version of SAE J1939-73 contained inadequate definitions to assure consistent implementations.
Consequently the specification of the DTC format was changed. To indicate the new consistent format this bit must be set to 0.
Also the old versions will be supported by CANcockpit.

The number of possible DTCs is very large, therefore efficient filtering is important for this function.

DTC
Data Byte 3 Data Byte 4 Data Byte 5 Data Byte 6
8 least significant bits of SPN |8 medium significant bits of |3 most significant bits of SPN | Conversion Method bit plus 7
SPN plus 5 bit FMI bit Occurrence Count.

There are two main applications for DTCs (Diagnostic Trouble Codes):
« To inform the operator, that something is not as expected.
Depending on the DTC it can have the nature of an Alarm (most severe), Warning or only Information
¢ To provide diagnostic information for the workshop, so that system faults can be analyzed and repaired.
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2.5.6.2CAN DTC Information Display Requirements

1. Information for the operator needs to be brief and clear, so that action can be taken quickly, if required.

e Activate Warning Lamp
e Activate Switch-Output
e Display Short Text

2. For the workshop it is more important to get detailed information, so the cause can be found and fixed.
e DTC List with SPN, FMI and Occurrence Count

The DTC List can also be viewed by the operator, but requires detailed knowledge of the CAN devices reporting the DTCs.
Also it can be expected, that the workshop will have other diagnostic tools, which can access even more Information than
J1939 DM1.

2.5.6.3CAN DTC Display Functions

2.5.6.3.1 DTC Reception

One to five independent DTC channels can be configured. Every channel is able to receive the DTCs from one CAN device
(Source Address).

If DTCs are received from any of the configured CAN devices, they will be stored into a DTC receive buffer. The buffer will be
able to hold a total of 40 DTCs and will be implemented as a ring buffer, so that old DTCs can be overwritten by newly recei-
ved DTCs.

Every newly received DTC will be compared with latest DTC's in the ring buffer. If they are different it will be stored in the ring
buffer. Thus avoid overflowing of the ring buffer by toggling transmitted DTC's.

2.5.6.3.2 DTC List

If the service personnel or the operator wants to check for received DTCs, he can step through the display list until coming to
the DTC-Displays. There will be no automatic display, which comes up and must then be acknowledged. Therefore it is possi-
ble to prevent annoying displays coming up, if DTCs are received, which have no actual relevance.

The DTC List function will provide access to the DTCs inside the DTC receive buffer. One DTC Display will exist in the di-
splay list for every configured DTC channel (channel 1 to 5).

To see the received DTCs of one channel the operator presses and holds the button for longer than 2sec. At this time the pro-
cessor will transfer the received DTCs from the DTC Receive Ring Buffer to the DTC List. Only the DTCs of the selected
channel will appear in the DTC List. The most recent DTC will be shown first. Every short press will lead to earlier received
DTCs, until all DTCs have been shown or the button is pressed and held for more than 2sec.

The DTC List will be cleared at ignition off/ on (configurable).
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2.5.6.3.3 DTC List Display Format

One Graphic Symbol per DTC Channel (Source Address) can be configured and will be shown together with the DTC in the
upper and lower level. It indicates, where the DTC message comes from.
Also the number of received DTC's on this channel (0-40) which are currently inside the DTC Ring Buffer will be displayed.

Examples:

Electronic Engine Controller (EEC) reports Pre-Filter Oil Pressure
(SPN=1208) was 102 times (occurrence count) above normal operating
range - most severe level (FMI=0).

Index 10 provides information about the position inside the Ring Buffer.

Electronic Engine Controller (EEC) reports System Diagnostic Code #1
(SPN=611), occurrence count information not available (OC=127) and
Special Instructions (FMI=14).

Index 15 provides information about the position inside the Ring Buffer.

Electronic Transmission Controller (ETC) reports Clutch Actuator
(SPN=788) was 2 times Out of Adjustment ((FMI=7)
Index 18 provides information about the position inside the Ring Buffer.

Hydraulic Controller reports Hydraulic Reservoir Temperature (SPN=1508)
one time Above Normal (FMI=3)
Index 40 provides information about the position inside the Ring Buffer.
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2. Functional Specification

2.5.6.3.4 Diagnostic Lamp Status
The following diagnostic lamps are defined in SAE J1939:

1. Red Stop Lamp —> Stop Engine
2. Amber Warning Lamp

3. Protect Lamp

4. Malfunction Indicator Lamp

The status information of all configured DTC received channels are collected and the result will be stored in a 16bit status va-
riable (Bytel and Byte2). It is then possible to configure alarm or warning functions to react on the diagnostic lamp status.
This also has the advantage that normal Alarm- or Warning-Functions are integrated with Alarms or Warnings (DTC Lamp
Status) from the CAN Bus.

2.5.6.3.5 DTC Scan

When DTC's are received via interrupt, they are immediately stored into the DTC-receive ring buffer. This ring buffer will then
be scanned for 8 specific DTC's. These DTC's can be configured via WINgauge with unique icons and labels. Alarm and/ or
Warning Functions can then be configured to trigger on the status of certain bits inside the DTC scan result register.

2.5.6.4Speedometer Master Gauge

2.5.6.4.1 Tolerance
The overall speedometer accuracy is within 0% to +4% of full scale reading for each indicated value over the operating range

of the instrument.
This fulfills SAE J1226 for the American market and for the European market DIN 75521-2.

SAE J1226 DIN 75521 - 2
-4% 4% 0 <= v1-v2 <= v2/25 + 5km/h

Actual speed u. Tol. 0. Tol. u. Tol. 0. Tol.

0 0 0

10 9,6 10,4

20 19,2 20,8

30 28,8 31,2

40 384 41,6 40 46,6

50 48 52 50 57

60 57,6 62,4 60 67,4

70 67,2 72,8 70 77,8

80 76,8 83,2 80 88,2

90 86,4 93,6 90 98,6

100 96 104 100 109

110 105,6 114,4 110 119,4

120 115.2 124.8 120 129,8

TUO00-0726-0000002 Technische Anderungen vorbehalten 0609 Technical details subject to change 2-25



Product Manual CANcockpit

2. Functional Specification

2.5.6.4.2 Speedometer Gauge Operation

The Master gauge receives speed information either via CAN or via one of the frequency inputs. During configuration the
source of the speed information has to be defined. The input signal is first converted into a physical speed value. The micro-
controller calculates the deflection angle of the speedometer based on this physical speed value and gauge output characteri-
stic.

Specification of odometer storage

The standard Speedometer version of the Master gauge contains an Odometer. It can be configured that also the Tachometer
can have an Odometer instead of an Hourmeter. The Odometer consists of a total Odometer and a Tripodometer. Both can
be displayed on the dot matrix LCD as two lines. Format is 6 digits for total km, landmiles, nautical miles or meter and 4 di-
gits, decimal point and 1 digit for 1/10 kilometer, land mile or nautical mile. The resolution of meter is 1m.

a. Information comes from CAN-Bus Interfaces (one of two):
For the Odometer indication it must be ensured that a ECU is broadcasting this information on the CAN-Bus. If no signal is
received only dashes will be indicated.

b. Total odometer information generated by master gauge:
The Odometer information will be written to EEPROM every 1km. A ring counter algorithm is applied to save and recover the
information from EEPROM. The rest-distance is written to EEPROM 10 sec after ignition has been turned off.

A special 16-word-ring-counter algorithm is applied to recover the odometer in case the battery was disconnected.
With nominal input frequency applied, the odometer shall indicate calculated mileage within + 0.3% [SAE J1226].
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2. Functional Specification

2.5.6.5Tachometer Master Gauge

2.5.6.5.1 Tolerance

The Tachometer indication must be within £ 2% of full scale with nominal voltage applied at temperature of 24 + 3° C. [SAE
J1399].

2.5.6.5.2 Tachometer Gauge Operation

The Master gauge receives the engine speed information either via CAN-Bus or via one of two frequency inputs. During confi-
guration the source of the engine speed information has to be defined. The input signal is first converted into a physical engi-
ne speed value. The micro-controller calculates the deflection angle of the Tachometer.

2.5.6.5.3 Specification of the hourmeter

The standard Tachometer version of the Master gauge contains an Hourmeter. It can be also configured with the WINgauge
that also the Speedometer can contain an Hourmeter.

A Legal demands are to fulfil!

a. Information comes from CAN-Bus Interfaces (one of two):
For the Hourmeter indication it must be ensured that a ECU is broadcasting this information on the CAN-Bus. If no signal is
received only dashes will be indicated.

b. Total hours information generated by master gauge:

The Hourmeter counts the number of engine hours, when the engine speed exceeds a threshold value configurable via
WINgauge (default value 300 rpm). If the engine speed is below the threshold value the hour counting stops (total and trip).
The last value willl be stored within 10 sec in EEPROM after the ignition is turned off, then counting stops, no matter if the en-
gine is running or not.

The time indication is within + 5 sec with nominal voltage supplied at 25 degrees C and within + 10 sec with nominal voltage
supplied over the full operating temperature range.

The total hour information is backed-up in EEPROM every 7.5 minutes. A special 16-word-ring-counter algorithm is applied to
recover total hours in case battery had been disconnected.
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2. Functional Specification
3. Satellite Gauges

3.1 Mechanical concept

The movements are front mounted stepper motors SM2, only clockwise indication.

Connectors: AMP 6 Pin MATE-N-LOK

The dials have a 240° scale and a black panel effect for the warning lamps, so without activating of the warning lamp no sign
is visible.

3.2 Fault modes

When ignition is off, the pointers are positioned 6° below the left side of the scales. With ignition on the pointers are moving to
the scale start value. When the gauges receive wrong informations or the analog signals are out of range (configured by
WINgauge), the pointers are moving 6° below the scale start value
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2. Functional Specification
3.3 Satellite gauge address

Each Satellite has his fixed address. The address is defined with the Assy PCB.

The matrix of the combination of the gauge type and address:

Address Numbers of the Satellite gauges

00 Speedo / Tacho 1

01 Pressure Engine Oil

02 Pressure Brake 1 / Rudder / Primary air

03 Pressure Transmission Oil

04 Pressure Turbocharger / Tacho 2

05 Temperature Engine Oil

06 Temperature Transmission Oil

07 Coolant Water Temperature

08 Temperature Hydraulics Oil

09 Temperature without Symbol / Gear Oil

10 Pyrometer / Pressure Brake 2 / Turbo / Exhaust

11 Level, Fuel level 1

12 Level, Fresh Water / Cylinder Head / Position Rear Wheel

13 Level, Waste Water / Fuel Level 2 / Pressure Brake 2 (250 bar) / AddBlue / Winch

14 Voltmeter

15 Hydraulic Pressure / Ammeter / Pressure Brake 1(250 bar)

Maximum 16 Satellite gauges can be connected per Master. To avoid grave system conflicts, on each address

is only one gauge allowed.

3.4 Warning Lamp inside the Satellite Gauge

All warning lamps are red except the amber level warning lamps. The WINgauge allows configuration of these warning lamps.

3.5 Tolerance

The Satellites have the pointer accuracy of + 2.5%.
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2. Functional Specification
A. Technical Data

Operating Temperature
Operating Temperature: -40°C to + 85°C (at nominal voltage)
Visible restrictions: for LCD outside -20°C and +70°C

Storage Temperature
Storage temperature: -40°C to +85°C
LCD Humidity resistance: +65°C + 2°C

90% r.F. 2 %

Supply Voltage

Nominal Voltage: +12Vand +24V

Operating Voltage: + 10,5V to + 32 V as standard

Test voltage: +14Vand + 28V

Total Supply Current: 200 mA £ 20% for Master and 110 mA per Satellite
Satellite supply: + 10,5V to + 32V, current consumption max. 2 A
Sensor supply: +8V+10% (8 V - 0%, +10% at 24 V), Imax: 50 mA

Ground is connected to the negative battery terminal.

Idle Current
The Ignition off current (stand by mode) is 4 mA for the System (Master and Satellites).

Ground shift
Ground shift on non-analogue inputs are assumed to be <+ 0.5 V.
i.e. all digital input have to work with an additional signal offset of + 0.5 V

EMC Requirements
See enclosures

Overvoltage Protection
The Master can withstand a voltage of 56 V for 5 minutes without damage (SAE J1810).

1/0 circuit protection
The gauges are protected against reversed battery polarity.

Cable requirement
To the Master:

Type cross section: 0,5 mm?2

From Master To Satellite

Type cross section: 0,75 mm?2
Max quantity of gauges: 16 Satellites
A Max. cable length: 10 m from Master to the last daisy chained Satellite
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2. Functional Specification
B. Applied Standards

Accompanying Documents. For reference only

Document Description Version
SAE J1226 Electric speedometer specification 1983-02
SAE J1399 Electric tachometer specification 1984-06
SAE J1810 Electrical indicating system specification 1993-01
SAE J1939 Recommended practice for truck and bus control 2000-04
SAE J1939 /11 | Physical layer 1999-10
SAE J1939 /21 |Data link layer 2001-04
SAE J1939/31 | Network layer 1997-12
SAE J1939 /71 |Vehicle application layer 2008-01
SAE J1939/81 | Network management 2003-05
Applied Standards, Breakdown sending to the DIN/EN standards 50 081-1, 50 082-1, 50
89/336/EWG 082-2 (applied standards, disturbance acc to DIN/EN standards 50 081-1, 50 082-1, 50
082-2)
95/54 EWG Motor vehicle guideline EMV (vehicle guidance emc) 1995-10
DIN 40 839 Er:(zztrizrggg/ns:]ig gzrc%e:]tibbci)lgr):j(segct:()ari:sroad vehicles; disturbances conducted along supply 1992-10
DIN 70 005 Teil 2 | Graphische symbole, Grundlagen und Ubersicht (graphic symbols, basis and overview) 1993-12
DIN 75 521 Teil 2 | Speedometer instrument panel mounting for motor vehicles 1992-02
DIN-EN 50081-1 | Electromagnetic compatibility - generic emission 1993-03
DIN-EN 50 081-2 | Electromagnetic compatibility - industrial environment 1994-03
DIN-EN 50082-1 | Electromagnetic compatibility - generic immunity emission 1997-11
DIN-EN 50082-2 | Electromagnetic compatibility - generic immunity industrial environment 1996-02
IEC 60068-2-11 | Corrosion resistance 1995-10
EN IEC 60 529 | Schutzarten durch Geh&use 1991-10
ISO 2575 Road vehicles - symbols for controls, indicators and telltales 2000-03
ISO 6405-1 Earth-moving machinery - symbols for operator controls and other displays 1991-12
ISO 7000 Graphic symbols for use on equipment - index and synopsis 1989-11
ISO 7637-1-2 Road vehicles - electrical disturbance by conduction and coupling: 1990-06
UL 94 Part 1 passenger cars and_ light commercial_vehicles with nominal 12V supply voltage - 1998-10
electrical transient conduction along supply lines only
TPV Zle(t)rr:QZ.Sﬁgg;;nﬁrr]celsloﬁ;s with nominal 24V supply voltage - electrical transient conduction 1998-10
ISM-Z Test for flammability of plastic materials for parts in devices and appliances 2000-07
VDON 2.1954.001 ;?cﬁgzical test specification for mechanical and electronic information systems in motor ve- 1997-12
VDON 2.1955.070 ftzi(;f:r:amtlggrgu(sst&rg/ek/lsveg(ggg)lntegrated circuit in cmos technology for control of vdo 1997-12
VDON 2.1958.001 | Company sign VDO 2000-12
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3. Installation Instructions

Enclosures

Installation instructions TU00-0736-5107120 0609 (Page 1-8)
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Montageanleitung CANcockpit
Installation Instructions

Systemkomponenten Gerat Dichtring Schraubring
System components Gauge Seal ring Clamp ring

Master-Gerat

(Gehéuse @ 80mm) ]
Master gauge | l
(housing dia. 80mm) /—_I»
c———_
\ D
Slave-Geréat (Gehause @ 52mm) D
Satelitte gauge (housing dia. 52mm) —
A
£ )

Kabelbaum Master (26polig),
Wiring harness master (26-pole)
Bestell-Nr. / Order No.: A2C53041729

Kabelbaum Master - Slave Kabelbaum Slave - Slave
Wiring harness master - satelitte Wiring harness satelitte - satelitte
Bestell-Nr. / Order No.: A2C53344035 Bestell-Nr. / Order No.: A2C53344036
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Montageanleitung
Installation Instructions

CANcockpit

Anwendung / Application:

Oder eigener Zusammenbau der Kabelb&ume. Nur mit folgenden Teilen:
Or own installation of the wiring harnesses. With following parts only:

A: fur Kabelbaum Master (26polig) / for wiring harness master (26-pole)
B: fur Kabelbaum Master - Slave / for wiring harness master - satelitte
C: fur Kabelbaum Slave - Slave / for wiring harness satelitte - satelitte
Pos. |Bezeichnung Anwendung | Verp.-Einheit Bestell-Nr.
Pos. |[Designation Application |Items / Package Order No.

1 Handzange / Hand tool AMPMODU A (AMP-Nr./ No. 0-0169481-1)

2 Gehause /Housing AMPMODU A 700

3 Abzugsbuigel / Draw-off bracket AMPMODU A 600

4 Kontaktsicherung / Contact seal AMPMODU A 2000

5 Kontaktgeh&use / Contact housing AMPMODU A 500

6 Kontakt (Master) / Contact (master) AMPMODU A 10000

7 AusstolRwerkzeug / Push out tool AMPMODU A 2

8 Kabel 0,5mm2 / Wire 0.5mm? A —

9 Kabelbinder / Cable strap A, B, C —

10 |Handzange / Hand tool MATE-N-LOK B, C (AMP-Nr./ No. 0-0734202-1)

11 | Stecker, 4polig / Connector, 4-pole MATE-N-LOK B 500

12 | Stecker, 6polig / Connector, 6-pole MATE-N-LOK B, C 1000

13 Kontakt / Pin MATE-N-LOK B, C 10000

14 | AusstoRBwerkzeug / Push out tool MATE-N-LOK B, C 2

15 Kabel, gelb 0,75mm2 / Wire, yellow 0.75mm? B, C —

16 Kabel, rot 0,75mm?2 / Wire, red 0.75mm? B, C —

17 Kabel, schwarz 0,75mm2 / Wire, black 0.75mm? B, C —

TUO00-0736-5107120
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Montageanleitung CANcockpit
Installation Instructions

A: fur Kabelbaum Master (26polig) / for wiring harness master (26-pole)

Mit den Kontakten (Pos. 6) und den entsprechenden Kabeln
(Pos. 8) eine Crimpverbindung nach EN 60352-2/A1 Teil 2
herstellen.

Make a crimp connection per EN 60352-2/A1 Part 2 with the
contacts (Pos. 6) and the corresponding cables (Pos. 8).

Dabei besonders darauf achten, dass alle Einzeldrahte des
Kabels von der Crimphulse erfasst werden, denn sonst
besteht Kurzschlussgefahr!

Take special care to contain all individual wires of the
cable in the crimp socket to avoid the risk of a short-circuit!

Die Kabel je nach Belegung in das 26polige Kontaktgeh&duse
(Pos. 5) einstecken. Die Kontakte missen horbar einrasten.
Insert the cabels into the 26-pole contact housing (Pos. 5)
according to connector pin allocation. The contacts must
engage with an audible click.

Pin-Belegung
Pin allocation

Pin |Beschreibung / Description Pin | Beschreibung / Description
1 Kl. 30 / Power Supply (terminal 30) 14 |+ 8V DC fur Geber / for Sensor supply
2 Kl. 31 / GND (terminal 31) 15 [0-5V DC Eingang / Input
3 CAN1 _High 16 [KI. 58 d/ lllumination (terminal 58 d)
4 CAN1 _Low 17 | KI. 15/ Ignition (terminal 15)
5 CAN2 _High 18 | Frequenzeingang 2 / Frequency Input 2 (0-2 kHz)
6 CAN2 _Low 19 |Frequenzeingang 1 / Frequency Input 1 (0-40 kHz)
7 nicht belegt / not connected 20 | Schaltausgang 1 / Switch-Output 1
8 k - Line 21 | Schaltausgang 2 / Switch-Output 2
9 Analog Eingang 1/ Input 1 (0,5-200 Ohm) 22 | nicht belegt / not connected
10 | Analog Eingang 2 / Input 2 (0,5-300 Ohm) 23 | nicht belegt / not connected
11 | Analog Eingang 3/ Input 3 (10 -700 Ohm) 24 | Externer Schalter / External Switch
12 |4 -20 mA Eingang / Input 25 | Masse Analog / Analog GND
13 |4 -20 mA Masse / GND 26 | Masse Frequenz / Frequency GND
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Montageanleitung
Installation Instructions

CANcockpit

A: fur Kabelbaum Master (26polig) / for wiring harness master (26-pole)

Beispiel /
Example

AusstolRwerkzeug / Push out tool (Pos. 7)

Mit den Kontakten (Pos. 13) und den entsprechenden Kabeln
(Pos. 15, 16, 17) eine Crimpverbindung nach EN 60352-2/A1
Teil 2 herstellen.

Make a crimp connection per EN 60352-2/A1 Part 2 with the
contacts (Pos. 13) and the corresponding cables (Pos. 15,
16, 17).

Dabei besonders darauf achten, dass alle Einzeldréahte
des Kabels von der Crimphiilse erfasst werden, denn
sonst besteht Kurzschlussgefahr!
Take special care to contain all individual wires of the cable in
the crimp socket to avoid the risk of a short-circuit!

B: fur Kabelbaum Master - Slave / for wiring harness master - satelitte
C: fur Kabelbaum Slave - Slave / for wiring harness satelitte - satelitte

TUO00-0736-5107120 Technische Anderungen vorbehalten 0609
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Montageanleitung CANcockpit
Installation Instructions

B: fur Kabelbaum Master - Slave / for wiring harness master - satelitte
C: fir Kabelbaum Slave - Slave / for wiring harness satelitte - satelitte

Die Kabel (Pos. 15, 16, 17) je nach Belegung in den 4poligen rot schwarz gelb
(Pos. 11) / 6poligen Stecker (Pos. 12) einstecken. Die red black yellow
Kontakte missen horbar einrasten.

Insert the cabels (Pos. 15, 16, 17) into the 4-pole (Pos. 11) /

6-pole connector (Pos. 12) according to connector pin alloca-

tion. The pins must engage with an audible click.

schwarz
black

AusstoRwerkzeug (Pos. 14)
Push out tool
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Montageanleitung CANcockpit

Installation Instructions
[ 1 e aauge

@53 mm

—— @ 52mm

Master-Gerat
Master gauge

[ =
)]

¢ 70,2 mm | ' ‘ [ 0,5 mm bis/to 8 mm

Kabelbaum

Slave - Slave

Wiring harness
satelitte - satelitte

rot schwarz gelb
red black yellow

Kabelbaum Master - Slave
Wiring harness master - satelitte

0609 Technical details subject to change (1'8) -6
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Montageanleitung
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Montageanleitung

Installation Instructions

CANcockpit

|:| Beispiel /

Example

Kabelbaum Master
Wiring harness master

Kabel-Belegung
cable allocation
|

0 ——— il

Gerateanschluss v 19900292222

. AREEEELEEEELE
Gauge connection 1 1

Pin |Beschreibung / Description Pin | Beschreibung / Description
1 Kl. 30 / Power Supply (terminal 30) 14 |+ 8V DC fur Geber / for Sensor supply
2 Kl. 31/ GND (terminal 31) 15 |0-5V DC Eingang / Input
3 CAN1 _High 16 | KI. 58 d / lllumination (terminal 58 d)
4 CAN1 _Low 17 | KI 15/ Ignition (terminal 15)
5 CAN2 _High 18 | Frequenzeingang 2 / Frequency Input 2 (0-2 kHz)
6 CAN2 _Low 19 | Frequenzeingang 1/ Frequency Input 1 (0-40 kHz)
7 nicht belegt / not connected 20 | Schaltausgang 1 / Switch-Output 1
8 k - Line 21 | Schaltausgang 2 / Switch-Output 2
9 Analog Eingang 1/ Input 1 (0,5-200 Ohm) 22 | nicht belegt / not connected
10 |Analog Eingang 2 / Input 2 (0,5-300 Ohm) 23 | nicht belegt / not connected
11 | Analog Eingang 3/ Input 3 (10 -700 Ohm) 24 | Externer Schalter / External Switch
12 |4 -20 mA Eingang / Input 25 | Masse Analog / Analog GND
13 |4 -20 mA Masse / GND 26 | Masse Frequenz / Frequency GND

[ 1
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5. Software Description

Enclosures

WinGauge Software 0303 (Page 1-53)
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Components and Concept

Satellite Gauges
Max. 16, typ 6.

SAE 11939, Master Gauge
CAMNopen
A A
kias K30 ssiq)
Speedo Diagnostics
Tachao
Sensor Supply
v
¥
Speedo
CAN-BUS 1 2
CANBUS?2 2 ) 7
ﬁ Diot-Mat rix 8.5V Supply
LCD IS M Signal

Sensor 1

Sensor 2

Sensor 3

v v

June 2009

Sensor Ground

Trip O Reszet

GHD

410 20ma ®

Oto 5y _
switch output

Fower Ground

K131

Training WinGauge Software

N

Consumption
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&2 new-config-example.wgg - Wingauge =8| x|

Fle Edt Wew Proect Example of a fully configured Instrumentation
D@ +t=B(& 28|
%:lh : Master: =
E| - High Line Tacho - 0-3000 1fmin AN
Ea il bﬁl Fuel - 0-100 %
- @l Cooling waker - 40-120 °C
E| " Battery - B-16 Y
FF]- =2y speed - 0-60 kmfh
E| - m Engine speed - 0-4500 =
B ﬂ@\g/ Erioae o =y bet Part No.: 42053024779
.1l iy Type: High Line - Tacho @ 80
E' [l Hreaics ol - - o Fiirn, Fange: 0-3000 1/min
[+ ,;5‘] Fuel Rate - - Ifh CAM 1
E| ‘% Fuel Temperature - - °C
E| Er? Irtake Manifold Temperature - - °C Slave - [adr: 11] Slave - (4dr: 7) Slave - [&dr: 14] Display
0.5-2000 CAM 1 CAN 1 speed> 0-40 kHz
- Percent Load - - % -
o G 1 &
[ |8} Hydraulic Ol Filter Switch - -
|_—-|;| s Air Filker Switch - -
H- ( E\i Brake Swikch - -
Part Mo, A2CH3024552 Part Mo.: A2CH3024529 Part Mo.: 42053024533 Part Mo A2CH3042287
Lewvel - Fuel Temperature - Cooling water Yoltage [+] - Battery Speedometer - Speed
Primn. Rlange: 0-100 % Frim. Range: 40-120 °C Frim. Range: 8-16% Prim. Fange: 0-60 kmh
Senzor Input 1 [0.5-200 Ohm] CAM 1 CaM 1 Frequency 1 [0-40 kHz)
Dizplay Display Display Dizplay
0-2kHz CAN 1 By 10-70050 CAM 1
O ©r ] i}
&= i
Part Mo A2E53EI42288 F'arl No A2E53I324538 Part Mo.: A2C53024531 F'arl Mo i
T mmlmrmmbmr O mmiinm memmm, A Demamiires Comime mil Tomrmmme=biem Hodeaihan =il Dlemmmiar o Coaml O —pm
4 | _I_|
[ [om [
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&2 new-config-example.wgg - Wingauge

Eile  Edit

Yiews Project 7

0

FHEH iR2R[(E| 7N

Example of a fully configured Instrumentation cont.

=18l

|
L

o O O O e O OO OO O OO o O |

|
=

|
&

X
5

=]

L
o 4]

Onerview

. @

E]
@

High Line Tacho - 0-3000 1fmin
Fuel - 0-100 %

l

Cooling water - 40-120 =C

Battery - 8-16 ¥

____sFEE:I

= Speed - 0-60 km/h

‘\[g] Engine speed - 0-4500

a@\g, Engine ail - - bar

) draulics o
H = Hydraulics ail - -

'I?J Fuel Rate - - Ifh

= Fuel Temperature - - #C

Intake Manifold Temperature - - °C
X Percent Load - - %

= Hydraulic Qil Filker Switch - -

iz Air Filker Switch - -

( a Brake Switch - -

June 2009

Dizplay Dizplay Dizplay Dizplay ;l
0-2kHz CAN 1 F 10-70050 CAN 1
O L il il
@~ i
= = = =
Part Mo A2CR3042286 Part Mo: AZCR3024536 Part Mo A2C53024531 Part Ma:
Tachometer - Engine speed Fressure - Engine ail Temperature - Hydraulics oil Pressure - Fuel Rate
Prirm. Range: 0-4500 Prim. Range: - bar Prim. Fange: - "C Frim. Range: - Ith
Frequency 2 [0-2 kHz] CAM 1 Senzor Input 3 [10 -700 Oh] CaM 1
Dizplay Display Display Dizplay
Eﬂi CAR éﬂ CAN TR EJ 0-5 4
= = = =
Part Mo Fart Mo Part Mo Part Mo
Pressure - Fuel Temperature Fressure - Intake Manifold Pressure - Percent Load Pressure - Hydraulic Oil Filter Switch
Prim. Flange: - °C Temperature Prim. Range: - % Prim. Fange: -
CAMA1 Prim. Range: - T Cab 1 Waltage inp. [0-5°%]
CAMN 1T
Dizplay Display
1 0.5-30010 4-20 md,
9} O
: ®
= =
Part Mo Fart Mo
Pressure - Air Filter Switch Fressure - Brake Switch
Prim. Flange: - Frim. Range: -
| Senzar Input 2 [0.5-300 Ohm] Current inp. [4-20 ma] | _ILI
4 ]
[ [ [
Training WinGauge Software page 4



£ Wingauge
Eile Edit Miew Project 2

=18l

ID=Ed| tER(E 2K

@ Onerview

a-@-@

June 2009

Basic Steps to build a new Configuration:

Definition of Project Properties
Adding a Master Instrument

Adding the required Slaves or Displays

Configuration of Master, Slave- and Display Instruments.

Save Configuration

o gk~ w NP

Test / Diagnose the new Configuration.

-
1| | »

[ e [
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Definition of Project Properties

Project Properties llﬁl
Frojectname: IF'ru:uieu:t -4713
Creatar: IJ aohir Srnart
Created: I

Last modification: I

Commerktz:

&0 =l
Test configuration of vanous components, master, slaves
and dizplayz for training purposes.

actual no modificationg.

ok |

Cancel |

Project Properties 2 x|

Frojectname:
Creatar; IJ ahn Smart
Created: |1 3.03.2003 - 11:15:28

Last modification: |1 3032003 - 11:15:28

Commerktz:

&0 =l
Test configuration of vanous components, master, slaves
and dizplayz for training purposes.

actual no modificationg.

ok |

Cancel |

Date and Time will be added to the ,,Created /
Last modification” fields, after the
configuration has been saved the first time.
The ,,Last modification” field receives an
update every time changes are made to the
project.

Training WinGauge Software

page 6



2.) Adding a Master Instrument

=[BTX]
By execution of the commands "Edit — Add Master' alternative =
"right mouse button — Add Master" shows the following dialog by
which the required Master can be chosen from the Data Base.
B Add Master 7]
Product line: Type:
| _J T achometer
Part Mo.: | Tupe: Prirn. Hahge: Sec. Hange: Diarneter [r =
42060000020 Tacho 3000 1/min @ 20
A2CE0000021 Tacho 4000 1/min @ 20
A2CE0000027 Tacho 8000 1/min @ &0
#42CE0000070 Tacho  2000pm B 85
A42CE0000071 Tacho 4000 1pm @ £5
42CE0000076 Tacho 5000 B &5
42060000126 Tacho 3000 1/min @100
#£2CE0000127 Tacho 4000 1/min @ 100
pS >
Ok Cancel |
After confirmation with ,,OK* a picture of the
selected Master is shown in the overview dialog
"Configuration-Window"
«| | » -
I
June 2009 Training WinGauge Software page 7



P’”d“':t"”l;_l Tpe ' TACHO and SPEEDO Instruments can be chosen
dchomeier . -
from a broad variety of instruments.

Part Mo | Tope: | Frim. A ange: Sec. Range: | Diarmneter [r

A2CR0000020 Tacho 3000 1 /min @ a0

A20R0000021 Tacho 4000 1 /min @ a0

&2CE0000027 Tacho 8000 1/min @80

&2CE0000070 Tacho 3000 rpm @85

&2CK0000071 Tacho 4000 rpm @85 :

A2CRNN00076 Tacho 5000 1pm 0 85 B Add Master &3

&2CE00001 26 Tacho 3000 1/min @100 _

&2CE00001 27 Tacho 4000 1 A @100 Praduct line: Type:

¢ ! 3 Speedometer

ok | Gy Part Mo | Type: Prim. R ange: Sec. Hange: Diamneter [r
A2CR0000022 Speeda B0 kmth @ 50
AZCEO000023 Speeda  120kmth @ 80
4ZCE0000024 Speedo 200 km‘h @ a0
AZCRO000025 Speeda  S0mph 120 kmh @ 50
AZCE0000026 Speedo 30 kmsh @ a0
A2CHO000072 Speeda  120kmth @85
AZCRO000073 Speeda  S0mph @85
4ZCR0000074 Speedn  100mph @85
A2CR000007S Speeda  120mph @ 85
A2CH0000128 Speedo GO kmsh @100
&2CE0000129 Speedn  120kmth @100
AZCRO000130 Speeda 200 km'h @ 100
AZCHO00071 31 Speedn  S0mph 80 km/h @100
A2CR0000132 Speeda  140mph 220 kmh @ 100
A2CE0000133 Speeda  200kmth 120 mph @100
AZCH0000134 Speedn  120mph 200 km/h @100
£ | >
k. | Cancel
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£ Wingauge

Eile Edit \iew Project 2

=18

IDEH 882w

|

. O
" od@
= @ High Line Tacho - 0-3000 1/min

o Default settings

b aster: :I
CAn 1

Part Mo.: 42CH3024779
Type: High Line - Tacho @ 80
Prirn. Range: 0-3000 1./min
CaM 1

The left screen part,
"Navigation-Window"

Subcategories show up
after a mouse-click to
""+" on the left side near
the configured device
(Master/Slave/Display).

With a click to "'="" the

Subcategories view is
closed again.

shows the Configuration.

The right part of the overview screen, the "*Configuration-Window " is used
to show a picture of the selected Master, Slave or Display devices in addition
with the characteristic parameter values e.g. Part No., Type, Primary- and

Secondary Range, potential Sensor type and Address,

During the configuring process of the different devices, this window shall be

used to set all required parameters.

June 2009

4] I;I;|

FFE
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3.) Adding the required Satellites

"-aUnriHed Wingauge =18 x]
W Project 7
JW AT I
@-%j-a A Master: =
E () High Line Tacho™aG000 Limin —
Defauk settings By execution of the commands "Edit — Add Slave" alternative
li i:’o”_“h:afe”s“ "right mouse button — Add Slave" shows the following dialog by
e arnings & alarms - - -
= ——— which the required Satellite can be chosen from the Data Base.
- i CAN messages (DTC) v
Part No.: &2C53024779
Jre Bk ne eee B
Il Add Slave
Part Mo Dietail: Frirn. Range: | Sec. Range: Driar
A2CRO000265 Engine ail B0-150 °C - a5
AZCEN0002E3 Transmizsion ol 50 - 150 "C - a5
A2CEO000Z70 Transmizzion ol B0 - 150 °C 120-300F A e
A20E0000271 Tranzmission ol 120 - 200 °F 50-150°C (LR
A2CE0000272 without syrmbal - B0 - 200 °C = @5
' A2CEOO00273 Cooling water 40-120°C - a5
??Fﬁﬂﬂﬂﬂﬂ??d Cnnlinn water AN -120°T, 10 -2/ F I?I}Fui i
ak. | Cahcel I
i .
After confirmation with "OK" a picture image of
the selected Satellite is shown in the overview
dialog ""Configuration-Window"
| | » =
e
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Type: Type

Part Mo | Detail: | Prim. B ange: Sec. Range: ] Diamet Fart Mo [etail: ] Prim. Hange: Sec. Range: ] Diar#
AZCEO0DD282 Battery g-16Y - @52 AZCEO000268 Engine ol A0-160°C - @5
AZ2CEO000283 Battery 10-18% - @562 AZCEO0002E63 Tranzmizzion ol 50-150°C - a5
AZCEON00284 Battery 18-32¥ - @52 AZCEO000270 Tranzmizzion ol 50-150°C 120-300F a5
AZCEON00229 Battery 20- 34 - @52 AZCEDO00Z7 Tranzmizzion ol 120 - 300 °°F B0 -150°C a5
AZCEO000272 without spmbal BO- 200 °C - @5
. AZCRO000273 Coaling water 40-120°C - A&

p | . 1{&7I’fﬂl’lﬂl’ll’l7?d Cnnlinn water AM-120 T, .1 nn->qRNF Iﬂ}ﬁi ot

o ' o

his shows the Selection of possible Satellites for the
System like: Pressure, Temperature, Level, Voltage,

Current, Speedometer, Tachometer and Various. m

Type: Type:
Part Mo.: | Detsil | Prim. Range: | Sec Range: | Diameter [ # Fart Mo.: ] D etail; ] Frim. Fange: Sec. Range: Diamete
A2CEO000251 Engine o 0-5 bar - @ 52 A2CE0000Z78 Fuel 0-100 % = @ 52
AZCRO000252 Enaine aill 0-10 bar - @52 AZCEDOONZTY Fuel -E -F 0-100 % . @&z
A2CEO000253 Engire ol 0 - 500 kP - @52 &2CR0000280 Fresh water 0-100 3% @52
A2CE0000254 Engine oil 0-1000 kPa : g 52 = A2CE0000281 Wiaste water 0-100 % @52
A2CE0000255 Engine oil U-80 psi 0-5 bar B 52 A2CR0000299 General-&dd . 0-100% @ 52
A2CRO000256 Engine ol 0-100 psi 0-7 bar @ 52
A2CEO000257 Engine ol 0- 150 psi 0-10 bar @ 52
A2CEO000258 Brake 0-10 bar - @ 52 < . ¥
A2CEO000259 Brake -1 0-10 bar - @ 52 -
A2CEO0002E0 Brake - 2 0-10 bar - @ 52 o lTl B
£ : >

0K | Cancel
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3.) Adding the required Satellites

i Add slave
7| x
Type: _I_I
IF'ressure j
R ——— =
Temperature i | Prim. Bange: | Sec. Bange: | &
Level hie oil 0-5 bar 1 Part Mo.: | Dretail: | Frirn. Fange: | Sec. Bange: | Addrezs:
Yoltage [W] | 0-10h 1 =
Corment [] —e o - 10 bar 42053024552 Fuel 0-100% - 11
5 peedometer ~ e ol 0 - 500 kFa 1 | 42053042280 Fuel 0-100% 11
oVl RS Erigine oil 0-1000 kPa 1 &2CR3042281 Fresh water 0-100% 12
A2CH3024533 Engine oil 0- 80 psi 0-5bar 1 H2CH3042282 Wiazte waker 0-100% 13
AZCRI024541 Engine oil 0-150 pzi 0-10bar 1
AZCR3024542 Brake 0-10bar - 2
AZCH3024543 Brake - 150 pzi 0-10bar 2
A2CH3024545 Brake 0-16 bar - 2 4 | | _pl
AZCR3024546 Tranzmizsion 0- 23 bar - 3
AZCH3024543 Transmizsion ANE e 0. 28 kar 2 il i
H H : 7T =
A2l53024543 Tubochager O This shows the Selection of possible Sensors i)
« for the various Satellite types like: Pressure,
Temperature, Level, Voltage, Current,
Type: Speedometer, Various and Tachometer. [ Prim Rargs: | Sec. Range. | Addiess:
voltage [V] BZCEa024524 Engine oil B0 - 150 °C - 5
AZCRI024526 Tranzmizsional 50 -150°C - [
Part Mo, | Detail | Prim. Bange: | Sec Rangs: | Addr | 42053024527 Transmizsion ol 50 - 150 “C 120-300F E
APCEAN24533 Battery TI 14 AZCRI024523 wﬂhqut gumbol G0 - 200 QE - 9
AZCR3024529 Coalifig water a0-120°C - 7
AZCRI024534 Battery 18-32Y 14 ) .
AZCR3024530 Cooling water 40-120°C 100 - 250 F 7
AZCRI042283 Battery 10-18Y 14 ST .
42053047254 Eattery o0 - 34 14 AZCRI024531 Hydraulicz ail 20-120°C - g
AZCR3I024532 Puromneter 100 - 300 C - 10
AZCRA042273 E naine oil 120-300F a0 -150°C 5
AZCRI042279 Cooling water 100-280F 40-140°C 7
1] | 1] i B
ITI Cancel | ITI Cancel |
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Eile Edit \iew Project 2
]D@maeaai;lé:l?#? |

e
@lga)&h Overview b aster: —

E] High Line Tacho - 0-3000 1/min AN
---------- Default settings
--------- [="  Infut characterisic

F— & Warnings & alarms

- L% Service messages
---------- i CAN messages (DTC)

E ba Fuel - 0-100 % Part Wo.: 42053024773
- o Type: High Line - Tacho @ 80
[=Z  InjOut characterisic Prirm. Range: 0-3000 1./min
— & Warnings & alarms CANT

Slave - [Adr: 11)

== The first two Instruments for the requested

configuration are added now.
Parallel to the last steps the system can be
expanded with additional Satellite instruments

Part Mo A2CH3024552

Lewvel - Fuel
Primn. Rlange: 0-100 %
CAM 1

4] I_>|;|

i e
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& Wingauge g—-

Eile Edit \jew Project ¢

=18

J GH imBS 7w

@ ;
" Overview
- B

High Line Tacho - 0-3000 1fmin
bﬁ} Fuel - 0-100 %

.@l Conling water - 40-120 *C

l.’ZI

June 2009

b aster:

Part Mo.: 42CH3024779
Type: High Line - Tacho @ 80
Prirn. Range: 0-3000 1./min
CaM 1

Slave - [Adr: 11) Slawe - [Adr: 7)

TR AN
Part Mo, A2CH3024552 Part Mo.: A2CH3024529
Lewvel - Fuel Temperature - Cooling water
Primn. Rlange: 0-100 % Frim. Range: 40-120 °C
CAM 1 CAM 1

l

CAN 1

o™

Training WinGauge Software
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£ Wingauge

Eile Edit \jew Project ¢

=18

IDEd| s=R |2 28

________ . @ ;
P PN Overview

High Line Tacho - 0-3000 1fmin

b-a} Fuel - 0-100 %
.@l Conling water - 40-120 *C
Battery - B-16 Y

June 2009

b azter:
CAM 1

Part Mo.: 42CH3024779

Type: High Line - Tacho @ 80

Prirn. Range: 0-3000 1./min

CaM 1
Slave - [Adr: 11) Slave - [&dr: 7) Slave - [Adr: 14)

CAN 1 CAM 1 CAN 1

Part Mo, A2CH3024552 Part Mo.: A2CH3024529 Part Mo.: 42053024533
Lewvel - Fuel Temperature - Cooling water Yoltage [+] - Battery
Primn. Rlange: 0-100 % Frim. Range: 40-120 °C Frim. Range: 8-16%
CAM 1 CAM 1 CAM A1

l

o™

Training WinGauge Software
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3.) Adding the required Displays

= —IBTX]
oy @_%'_a OvEryigw b aster: ==
------ @ High Line Tacha - 0-3 “. CANT
""" oY Fuel-o-100 By execution of the commands "Edit — Add Display" alternative
""" oo e "right mouse button — Add Display" shows the following dialog by
______ N attery - 5- _ : _
which the required Display can be chosen from the Data Base.
Part Mo.: AZC53024773
Type: High Line - Tacho @ 80
Prim. Range: 0-3000 1/min
CaN
Slawe - [Adr: 11) Slave - [Adr: 7] Slave - [Adr: 14) =
CAMN 1
344 DisplayIndicalion Part Mo.: 42C53024533
Yaltage [V] - Batter
Prim. Bange: 816V
o o o = || After confirmation with "OK" a
S b symbol representing the selected
Eooned i Display is shown in the overview
sl o dialog "Configuration-Window"
crate b v
Ok | Cancel
Ll |2l
EEE
Training WinGauge Software page 16
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i Add Display Indication ! Add Display Indication el
Type:
IF'ressure j

[empluerature — R ange: | Detail: | Frirn. B .ange: |

eve -

Wokage [V] | o T

Current [A] dine oif . .

& peedometer - Tr_ansmlssu:un oil C
‘EPI’@FIE‘EII—D?I'I vithout zpmbol T

Brake bar Cooling water T

Brake pzi Huydraulics oil T

Transmizsion bar Purometer T

Tranzmizsion pzi Engine oil F

Turbo charger bar

oL, concel |
|: This shows the Selection of possible Displays for the
System like: Pressure, Temperature, Level, Voltage,
Current, Speedometer, Tachometer and Various. [ 2 x|

Dietail: | Frim. Bange: | Detail: | Frim. Bange: I

General - General -

Fuel 4 Battery W

Fuel X B attery W

Frezh water x

Waste water =

Ok I Cancel | O, I Cancel
June 2009 Training WinGauge Software page 17
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File Edit Miew Project 7

DM 2B 2 28|

E%t‘- Overvien Faster e
F- High Line Tacha - 0-3000 1/min CANT
E| bﬂ] Fuel - 0-100 %
E@l Cooling water - 40-120 °C
I:I-—_| ----- Batkery - 8-16
e} 582, speed - ki
Part Mo.: A2CH3024779
Type: High Line - Tacho B 80
Frirm. Range: 0-3000 1/min
CAM 1
Slave - [Adr: 1) Slave - [Adr: 7) Slave - [Adr: 14] Dizplay o
3 CAN 1 CAM 1 3 CAN 1 ﬂ:_e_ed CAM 1
@
Part Mo.: 42053024552 Part Mo 42063024529 Part Mo.: A2CH3024533 Part Mo A2CH3042287
Lewvel - Fuel Temperature - Cooling water Yaoltage [W] - B attery Speedometer - Speed
Prim. Range: 0-100 % Frim. Range: 40-120 °C Frim. R ange: 8-16% Prim. Ranage: - km'h
CaM 1 CaM 1 CAM 1 Cam 1
This shows now the Basic System - Configuration including the essential blocks like:
Master, three Satellites and one Display. However, the parameter Settings are only
standard and don‘t match the required functions. This must be adopted later.
Before the configuration of the details for this system can be started, it‘s required to
add the other missing components.
d o
FEE=E
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Eile Edit \iew Project 2

Dwd|smB|2 2R

a%)h Overvien M aster =
B (D) ish e Tache - 0-3000 tjmin Due to the size of this very
Ebﬂ] Fuel - 0-100 % complex Configuration it‘s
E‘ O] cooing water - a0-120°C necessary to understand that part
- 5 DRI R ' of the configuration continues in
giﬁ Z:Z;isp::h - 'Epe invisible part of the )
i ﬂ@g A R C_onflguratlon-Wlndow_ : k
- Bl e - - Tie-Hih e Toch U_smg the roI_I—bar on the right
i, o BB - — Eons side of the er_w!ow may help to
B g Gereral-- In the N'a}v!gatlon- pull the non visible part up.
El o General-- Window" it can be Slave - [4dr: 7) Slave - [Adr: 14] Display o
B g Goneral-- followed, how the AN CANT CAND | =peed CANT
B g General-- whole System builds up
F g Genera-- | 10 completion.
- g eenea-- | Certainly this shows
also which parts of the =]
detailed configuration  [B2  |Peocsasmem. \patesammmes Pk sy
need to be performed % E&TJ 1Faang.a: 40-120°C E&”ﬁ -Iﬁange: B1EY E&"ﬁ 1F=ange: - km/h
next. Remarkable are
the missing symbols Display Display Display
and the commonly used G L) G Bl EX e
name — General -
@ @ @ @
PartNo.:A2E530422BB PartNo.:AIE!SDEJ_fESE PartNo.:A2E53E|24531 ; Part Mo i
PRyl | L e Sk | ;I_I
[
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& Wingauge = |

File Edit Wiew Project 2

D@ =52 ||

H@H Overview Dizplay Dizplay Dizplay Dizplay ﬂ
- @ High Line Tachao - 0-3000 1/min O AN ‘@“ AN Elﬂ AN AN
Eﬂ------bﬁ& Fuel - 0-100 %

Eﬂ@ﬂ Cooling water - 40-120 °C
- Battery - 516 ¥
[]_F’@ Speed - - kmjh @ @ @ @
[ U Engine speed - - 1)min Part No.: 42053042256 Part No.: 42053024536 Part Mo, 42053024537 Part Mo
- Tachometer - Engine speed Prezsure - Engine oil Temperature - Hpdraulics oil Prezsure - General
Eﬂa@\g, Engine ail - - bar Frirm. Range: - 1/min Prirm. Range: - bar Prirm. Range: - *C Prirm. Range: -
L CaM CaM CaM CaM
Eﬂ'ﬂ = Hdraulics ofl - - =
i I |--
i = e Dizplay Dizplay Dizplay Dizplay
SRS () General - - CAMT CAMT CAMT CAMT
- @ @eneral - -
- @ @eneral - -
- =) General - -
[ =) General - -
- = General - - = a a a
Part Mo.: Part Mo.: Part Mo.: Part Mo.:
Pressure - General Pressure - General Pressure - General Pressure - General
Prirm. Range: - Prirm. Range: - Prirm. Range: - Prirn. Range: -
CaMA CaMA CaMA CaMA
Dizpl Dizpl -

i | = | Rolling the screen up, the other
configured Displays inclusive their
characteristic values defined up to this
point are visible. With the next step

a a the basic Configuration shall be
Part No- Part No- completed in a way that it matches the
e aener e aeners requested layout.
I CAMN 1 CAMN 1 I _I;I
A 3

T
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Eile Edit Miew Project 2

IDEd =R 2 28|

H@H Bz Drisplay Display Display Display |
B High Line Tacho - 0-3000 1/min O el ﬁ@u <A |£|H AT <A
[+ Fuel - 0-100 %

Eﬂ@ﬂ Cooling waker - 40-120 °C
B Battery - 8-16Y
[]ﬂli' speed - - kmjh ] @ @ =
- o Engine speed - - 1/min Part Mo 42053042286 Part Mo.: 42053024536 Part No.: &2CR3024531 Part Mo.:
Tachometer - Engine speed Fressure - Engine ail Temperature - Hydraulics oil Pressure - General
[+ a@\g, Enigine oil - Prim. Range: - 1/min Prim. Range: - bar Prim. Range: - *C Prir. Range: -
L CakA Cam A Céh 1 Cak A
[ H =) Hrdraulics o -
+ = |-
B = s Dizplay Display Display Dizplay
- (o) Seneral - - CANT CAMT CANT K]
B (@ Gener
B @ @eneral -
B = eneral - -
- @ @eneral - -
FH- (g Genersl-- = = = =
Part Mo Part Mo Part Ma.: Part Mo.:
Pressure - General Pressure - General Prezsure - General Pressure - General
Prim. Fange: - Frimn. Range: - Frirn. A ange: - Prim. Fange: -
CakA Cam A Céh 1 Cak A
Dizplay Display
TN AN
Exemplary for the other Displays the necessary modifications shall be implemented for one unit. The
two arrows show the pair of views belonging to one Display unit. By clicking to the chosen Display
in the ""Navigation-Window"" a new dialog window opens up in the ""Configuration-Window"".
Part Mo Part Mo
Pressure - General Pressure - General
Prim. Flange: - Frim. Range: -
a1 Cam hal
4| |_’|_I

rrr
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This dialog is closed by

This information is already

= General - -
= General - -

- )\ High Line Tacho - 0-3000 1jmin . lecti f another devi

ke known from the ,,Add Display* SEection of another device
i configuration. Master, S_atell_lte or I_Dlsplay in
i the ""Navigation-Window""
E_...

- Spesifcation 1. Step: Overwrite the name from ,,General“ to

EH- E?;tsyu?;-ﬁeneral "Fuel Temperature“

B Prirm. Range: -

- o5, /

- g General - 2. Step: Select the requested Trailing digits for the

- o Gereral - Mame: [Fusl Temperature particular device. Will be visible on the Master DISplay
B @ General - -

E (g General - - 3. Step: Choose the Unit (km/h, °C, h,...) for the Display
E_....

/ 5. Step: Enter any descriptive text which shows up

later in the Master Display.

If a Symbol cannot be found e

amongst the predefined list {

of Symbols, this particular Traling digits Test 6. Step: By selection of a Hysteresis-value an

one can be created new Uit g Hystaresic interval which helps to stabilize the display of the
through the use of the Symbol kj [0 ~]| physical value in the Master Display is defined.
"ICON Editor™. The ICON — \ '

Editor is started up by "Edit 4. Step: Select the appropriate Symbol for ,,Fuel

— ICON Editor". Temperature® from a list of predefined, standardized

Symbols by clicking to the Symbol select button and
role up or down in the pull-down-list.

)
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& Untitled - Wingauge =8| x|
Eile Edit Miew Project 2
D22 7w
G(EIG Crverview ( Eﬂi
- ) High Line Tacho - 0-3000 1jmin The performed modifications can be recognized after
- b)) Fuel-0-100 % returning back to the specification view for the just
Eﬂ@ﬂ Cooling water - 40-120 =C Configu red D Isplay
B Battery - 8-16Y
[]iP;%' Speed - - kmfh
B 4D Engine speed - - 1/min Specification:
e (e Engine oil - - b Part No.:
i -ﬂ*@\g, e E_" ] ” F'?;‘tsxu?e-FuelTemperatur
Eﬂ'ﬂ =) Hdraulics oil - - °C Frimn. Fange: - °C
CAMN 1
Ha Adr 0
0 Mare; |Fuel Temperature
@ General - -
Fh (g General - Contrary to a Satellite device, a Display has no other option
B g General - than to view the measured values via the Display in the
Bl g General-- Master unit of the System. In accordance to this a switch to
show the physical VValue in Display is not available here.
— Dizplay:
Tralling digits: I I] - | Text: I
Unit: I T ~ | Hysteresis:
Symbal; Eﬂ j ID j
I
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& Untitled - Wingauge =18

Eile Edit Miew Project 2

BEECIEETEE
H@H Overviow Diigplay Dizplay Dizplay Dizplay :l
PR O CAR ﬁ@u CAR EW CART AN

[ High Line Tacho - 0-3000 1/min -

Eﬂ"""@ Fuel - 0-100 %

Eﬂmm{jﬂ Cooling water - 40-120 °C
EE| Battery - 8-16Y

F- oL Speed - - kjh ] @ @ =
- ‘\[g] Engine speed - - 1/min Part Mo.: A2CR3042286 Part Mao.: A2CR3024536 Part Mo.: A2C53024531 Part Ma.:
Tachometer - Engine speed Fressure - Engine ail Temperature - Hydraulics oil Pressure - General
[+ a@\g, Engine oil - Prirm. Range: - 1/min Prim. Range: - bar Prim. Fange: - "C Frirm. Fange: - km [long]
L CaM 1 CAM 1 CaM A CAM 1
Eﬂ'ﬂ =) Hdraulics oil - - °C
Dizplay Display Display Dizplay
Bal CAN 1 CAN 1 CAN 1 CAM 1
B g General - - The modifications made are as well
FH- g General-- visible in the overview screen.
@ General - -
=] General - - @ =] @
Part Mo Part Mo Part Ma.: Part Mo.:
Pressure - Fuel Temperature Fressure - General Preszure - General Pressure - General
Prim. Flange: - °C Frimn. Range: - Frirn. A ange: - Prim. Fange: -
CamM 1 CAaM 1 CaM A CAM 1
Dizplay Display
TN AN

Applying the recent described steps to the remaining Displays
generates a complete basic Configuration which includes:
a) All essential Components for the configuration and
b) All the Symbols, Units, descriptive Texts, trailing
Digits and Hysteresis values belonging to them. I_Iﬂ

I
T
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Eile Edit Miew Project 2

J @mxjm@wwj

@ Overview Dizplay Dizplay Diizplay Dizplay :l
o8 (CEHT) CEMD |- AN CANT
B High Line Tacho - 0-3000 1/min O d@n HH
[H- Fuel - 0-100 % . . i | _
O] coomguater 1200 Up to now basic configuration values like Name, Symbol, Unit,
B [ Battery - -16¥ trailing Dlglts_ an_d Hys_tere5|s values have Igee_n (_jefmed. ThIS
- e speed -~ ki parameter setting is dedicated to present the individual device @
E]-----\[’E Engine speed - - values in the Master Display. After creation of the missing o
- - Mre - Fuel qhate
- oy Enoe of - Symbols plus the assignment to the correct device the next step  Range: -
FH- [y Hrrauics ai - is to define the In/Out characteristics for each device. Doing this
FH- @Fuelﬂate--lih implies that for each device, Master, Satellite or Display, the
- [y Fuel Temperature - -2 right Sensor is assigned and configured. CaM
M- L intake Manifold Temperature - - °C ‘
ZAn 1
e J_[.Q] Percent Load - - % extended Format (29 Bi): 1
- 2'\ = Hrdraulic Oil Fileer Switch - - ;;‘E"J"IPQQ';EF[&P%“ o
Eﬂ,_if;] Air Filker Swikch - - E':-'mftM.DSE: &4
[+~ @ Brake Switch - - km {long) = = Pgilrl—ilormat: a a
Part Mo Part Mo PDU - Specification:
. 2 B Frezzure - Fuel Temperature Pregzure - Intake b anifold Datalength (DLC): O ic Oil Filter Switch
At thIS p0|nt |t S easy tO Prirn. Range: - °C Temperature Source Address: 0
- - = CAM 1T Frim. Range: - °C Data length: 1
reallze Wthh Sate”IteS CAM 1 Daka Address: 1
. . Resolution: 1,000000 —
still have not the right : : CAN-OFfset: 0.000000
A Dizplay Dizplay
Symbols assigned. By ) CENT CENTT
use of the ICON Editor Searching for Satellites or Displays which haven’t received the full
these Symbols are now configuration is made easier when pointing with the mouse pointer to the
created and can be “CAN 1” sign on the upper right corner of each device in the
assigned to the "*Configuration-Window"" . This opens up a window with all the CAN
appropriate device. Parameter settings. A device is not configured when essential parameters are
preset by ""0". _|;|
4| ]
I
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ICON Editor

Icon Editor

File Draw

» S Om S| M

lcon zelection:
The ICON Editor is accessible via the function Q 2| ) L
"Edit — ICON Editor"". EEEEEEEEE
This routine is used to define nonexistent new Symbols or = EE
any kind of Logo. While the Symbols are represented in a mER" “aE
square of 24 x 24 pixel, the Logo is defined in a rectangle of == ==
24 x 87 pixel. Any new defined Symbol / Logo will be IE_ _EI
automatically added to the existent Symbol-list and is saved . .
together with the project information. New defined Logos “ERwmmwniE
and Symbols can be saved to disc too. NENEEEE EENEEN : mas
Icon Editor = = .. = = = = = =
File Draw 0K | Cancel
» S Om S| M
lcon zelection:
“Trosez1 o Fi
HEE Hl HEESEEEE EEEEEEEE HEEEEEE HSEEEEEEE [ 1] [ 1]
HEE Hl HEEEEEE BEEEEEEEE HEEEEEE SEEEEEEE ©EBE HEE
SR, ER BE s iR R B Bl
Es "Ew 53 EmamEm s EEEEEEEE R
2 "Ssms &= s HS wESW SN ES E§ ES 2 Em = EEN
[ 1] HEEEE ©EE [ 1] HE EEEE EE ©EE HE HEE HE HEE HEE
S  EEm SmsmEEE - SEEE SEEE EEEEEES EN 2 mm mm @ Em
HEEEEEEE HEEEEEE HEEEEEE HEEEE HEEEE HEE
HEEEEEEE BSEEEEEE EEEEEEE HEEEEEE SEEEEEEE HEEE
s E Ex Em = 1 EEm waEm Em
i Eeeeegy §F 68 gannge o T B
[ 1] [ 1] HE HEE [ 1] HE HEEE [ 1]
- B8 En EamEss “EEEEE Emammmm -
ak | Canizel |
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=) =g x|

== = A Vg
O Cverview _
+ O High Line Tacho - 0-3000 1/min Im" Edltey = 2.
File Draw
+ bﬁ) Fuel - 0-100 <% - O0m O H
+ @ﬂ Coaling water - 40-120 *C | =
Con 2eleclon:
+ Battery - B-16 Y ﬂﬂa ’i‘ Lo
- go
-+ el Speed - - kmjh EEEEEEEE
) EEEEEEEEEE N 1|
+ ‘\Lg] Engine speed - - Specification: == == ==. ==
4 ot e e
il e Pressure - Fuel Rate T T o  EEEEN
+ LI[Q] Hydraulics oil - - = Prim. Range: - 17k e = [ L]
+ @ Fuel Rate - - Ifh ESPJ == == = = N
5 O | H B
+ = Fuel Temperature - - #C == == = = m .
= . L _ ] EE E EENE HEE
+ Wis| Inkake Manifold Temperature C I ame: |Fue|F|ate EE EE l...l EE===EE
B g Percentoxd-- % mmmm 0 n
+ :’: = Hydraulic Qil Filker Switch - -
+ ":.-LHQI fir Filter Switch - - Ok, | Cancel ‘
+ @ Brake Switch - - km {long)
To help design a new Symbol / Logo the
Disply: ICON Editor provides small utility tools
on the top part of the window. The small
D e e white square shows the designed Symbols

in the later size. Icon selection is used to
define the position for the Symbols in the
memory of the Icon Editor as well as for
later reference. The checkbox for the Logo
opens up a larger, rectangular pixel
window.

The new created logo plus all the new defined Symbols are added
sequentially to the Symbol table. The Logo however must be
defined as Icon selection number 1. It requires the equivalent space
of 3 Symbols. Logo and Symbols are immediately visible after
creation and confirmation with "OK" in the Symbol list and can be

selected for the appropriate device.
[
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Icon Editor

File Draw

2%

»sOmo|H

Examples of new defined Symbols.

7

2%

June 2009

|zon zelection:
[ ~| ™ Lo
HE
EE Icon Editor ed |
EE=== File Draw
.== s, Om oM
11 |zon zelection:
HEN
SRR [ Lo
H Em  mm
1] Icon Editor
EEEEEER EEEEEEEEE
HE HE EEEEEEEER File Draw
aniHHun =
g "m . om0 M
H HE
Cancel ..E=. us .=:E...l IE= .=E ( ) |zon zelection:
it hen HEt O ] Lo
III=I Hn ] =.=I HE I==
n [ ] ENEEEEEEE
| | H
[ [ [] HEEE I=. I===.......===I .=I
H [ 11 [1] | [ ] H | | HE
1 I " e,
HE HE HEE HE
HE HE HE HE
HE HE HE HE
Ok Cancel HE HE HE HE
| Em mm Em mm
HE HE HE HE
HE HEE HE HE
HE HEE HE HE
HE HEEE HEN [ ]
HE [ [T 1] HEEE [ [
HE HEEE HEEE [ [
HE HEEEEEEEEEEEE [ [
Hn ENEEEEEER | [ ]

x|

Cancel |
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2%

e Draw New created Symbols may be saved in a file for
»sOmo|H m— later use by the function:
L oon seEe "File — Save Icon™.
il (] T oo In the same way the function
=E======E= m T "File — Load Icon"
EE EE '=E= EE may be used to load a Symbol which has been
BN assaes NN EEEEE defined at an earlier state. It is important to
ER T 'EEw  E umm watch if the checkbox for Logo is checked or
== EE R B mEE not. If it’s checked, a Logo is expected to be
== EEE Emm mm loaded. This differentiation is necessary because
EE EE . EE===EE a Logo occupies the space for 3 Symbols and
HHHH-H-HH EE EN requires different treatment.

k. I Cancel |

2 x| 2 x|

x| « B cf B

Save i I 5] Symbols

x| « B cf B

Laoak, i I 5] Symbols

00-ele-Warnlicht-Fussganger , wic
001-hazard warning light wic
002-wWharning light . wic

00&-ele-Zandubr,
007-Buchz. wic
005-ele-Engine-Li

003-Fast.wic 009-ele-Engine-Li
004-sloney, wic 010-ele-Engine-L1
005-ele-Clock-Tirme, wic 011-ele-Engine-Li
o | i
File narme; | Open I

Files of type: IWingauge Icon file [7 wic)

00-ele-Warnlicht-Fussganger , wic
001-hazard warning light wic
002-wWharning light . wic

- Cancel
SNECE=N

00&-ele-Zandubr,
007-Buchz. wic
005-ele-Engine-Li

003-Fast.wic 009-ele-Engine-Li
004-sloney, wic 010-ele-Engine-L1
005-ele-Clock-Tirme, wic 011-ele-Engine-Li
o | i
File narme: || Save I

Save as type: IWingauge Icon file [7 wic)

j Cancel |

4
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&2 Training-Friday-14-03.wagg - Wingauge

Eile Edit Miew Project 2

=18l

D=d| =& e
H@H Onverview
Ezluc‘:j‘ High Line Tacho - 0-3000 1/min (O) - -
Now Master, Satellites and Displays are
- Fuel - 0-100 % . .
_ completed with the correct and required
Eﬂ@l Cooling water - $0-120 *C |
- [] Battery - s-16 v Symbols.
[]iP;%' Speed - - kmfh
- X, Engine speed - - Specification:
4 - ire: oil - - by E
H -ﬂ*@\g, nane o i E?;‘tsyu?e - Brake Switch
Eﬂ'ﬂ =) Hdraulics oil - - °C Frim. Fange: -
B 'El Fuel Rate - - Ifh ESPJ
- .Ej Fuel Temperature - - “C
M- I Inkake Manifald Temperature - - °C Marme: |Brake Switch
[+]-e{#5dy Percent Load -
B~ 3] =5 Hrdraulic Ofl Filter Switch -
[+~ :-l‘;j Air Filker Switch -
ke Switch -
i The assignment of the new defined Symbols
works as described in the previous steps.
reingdgis [0 =] 1ex  [owy L) Selectthe Device without Symbol or with
Ui = 5 Symbol to be exchanged.
nit; Hysteresis: 4
Symb O j E 2.) Pick the new created Symbol from the

June 2009

Training WinGauge Software

Symbol list.
3.) Close this step by selecting another Device
of choice.

I
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& Training-Friday-14-03.wgg - Wingauge = |5! |lcj

Eile Edit \iew Project 2
[DEd +=r& 28| The next task to perform is:
.9 oversien . Definition of the In/Out
EI - . High Line Tacho - 0-3000 1 jrin - CharaCteI’IStICS
FR- bal Fuel - 0-100 % By a click to the "'+ sign on the left
FH--()]  cosling water - 40-120°C of the Satellite in the ""Navigation-
B~ ] Battery - -16¥ Window" two more sub categories
E| ﬂ’ffdg] Speed - - kmh ) pop up: o
I * In/ Out characteristics and
ﬁ A vamings & alarms $art No.: A2C53024779 e Warnings & Alarms
- 4D Engine speed - - wpe: High I_.|ne - Tacha @ 80
i ﬂ@g A P e B30 i As a mater of fact, these two new
e - Engine ail - - bar - .
Dt - categories are available for all
EI - H[Q] Hydraulics oil - - #C _ .
i PR, Fuel rate - - Slave - [dr: 11) Slave - [Adr.: 7) sive-aar: | Oatellites, Master and Displays.
= CAN 1 CAM 1 CAR T speed CAM T
EI ‘% Fuel Temperature - - °C bt
|E| -] Intake Manifold Temperature - - °C
|_—-|;| % Percent Load - - %%
EI f; =5 Hydraulic il Filker Switch - -
|_——|;| Ll Ar Filter Switch - - =
E| ( N Erake Swikch - - Part Mo AZCHI024552 Part Mo.: 42053024529 Part Mo, 42053024533 Part Mo.: A2C53042287
Lewvel - Fuel Temperature - Cooling water Yoltage [+] - Battery Speedometer - Speed
Primn. Rlange: 0-100 % Frim. Range: 40-120 °C Frim. Range: 8-16% Prim. Ranage: - kmdh
CAN 1 CAN 1 CaM 1 CAN 1
Dizplay Display Display Dizplay
O CANT _ﬂ@u K] |§|H CANT ﬂﬂl;. ]
H
Part Mo.: A2E53EI42288 Part No A2E53I324538 Part Mo. 42053024531 F'art Mo =
il T mmlmrmmbmr O mmiinm memmm, A Demamiires Comime mil Tomrmmme=biem Hodeaihan =il Dlemmmiar o Coaml O —pm I >
[
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& Training-Friday-14-03.wgg - Wingauge

Eile Edit \iew Project 2

=18

Ded =228

P ,E? Overview
!_:J - O High Line Tacho - 0-3000 1 frin
. o Default settings
- == Iniout characterisic
e & Warnings & alarms
P L% Service messages
- .LIDEL CAN messages (DTC)
B Dﬁ} Fuel - 0-100 %
- | Ingiout characterisic
: - & Warnings & alarms
=h @H Cooling water - 40-120 °C
B Battery - 8-16Y

- E_P_EEE] Speed - - kmfh

B U Engine speed - -
[+ a@\g Engine oil - - bar

- ljl?g] Hydraulics ail - - °C

- ﬂfﬁ Fuel Rate - - Ifh

B Ei'ﬂg] Fuel Temperature - - °C

[+ {f}";] Intake Manifold Temperature - - C
[+ Percent Load - - %

[ |8] = Hrdraulic Gl Fiter Swikch - -

[+ f}j Air Filker Switch - -

Et'l - (@' Brake Switch - -

June 2009

Master, Satellite and Display may receive the required
information, from the Sensors directly connected to the
Master Instrument. The differentiation is amongst Resistor-,
Current-, Voltage and Frequency Inputs. CAN1 and CAN2
may deliver information from other Sensors however.

Signal source:;

CAaM 1 LI CAN setiings
CAN 2 2 .
Input Dizplay
Senzor Input 1 [0.5-200 Ohm] 2 3 s
Sensor Irput 2 (05300 Okm] | % % Fhi[]
Sensor Input 3 [10-700 Ohm) ||jz I!j: IEl ilj
Current inp. [4-20 ma] .
[r1428 Jo14 | ([14.29 (3429
(02857 |o2a | ||z857 | [ees7
s |o4zee |oaz | [s28 | i0zss
{5714 |osz 5714 13714
|oriaz [0 7143 [171.42
|oesm  foes |e571  [205.71
05 i [i [fin [zan
[ Show pointer position
I | Check analog input signals
0.3 mir max
||| I::I
Delay:
|.;._._-. 5 vi
0.0

All Satellites, Master or Display being upsetted in the previous configuration
process have in their configuration "CANL1" defined as the preferred Signal Source.
The next steps will show how to connect the right Sensors to the correct Satellite.

==
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&2 Training-Friday-14-03.wagg - Wingauge

Eile Edit Miew Project 2

wH =R a7

O

-----HQH Onverview

L .
O High Line Tacho - 0-3000 1fmin
D\a} Fuel - 0-100 %
@ﬂ Cooling waker - 40-120 °C
Battery - B-16 Y

E_PEE] Speed - - km/h

QQ] Engine speed - -

a@\g, Engine ail - - bar

=18l

The dialog "*Add Display" has preconfigured the *"Speed™ device. E.g. the
Signal Source is been presetted with ""CAN1"" and the Curve is defined as
linear with standard Values. For the definition of the Prime Range those two
values have to be corrected. However it’s more important for Satellite than for
Display devices, as Displays don’t really have a upper limit, but are showing
their Values in the LCD Display of the Master Device. The first step here is to
select as Signal Source the Frequency input 1 (0 — 40 kHz).

Signal source:;

CéM 1

j CAN zettings

kinh Input Dizplay
E ' Hydrauiics il - - °C "jl 0 km/h kmsh  Phi[7]
'El Fuel Rate - - Ith IU ID IEI |D
.Ej Fuel Temperature - - °C ID'MES ID'M ID'M
SAL Intake Manifold Temperakure - - °C ID'EBE? ID.ES ID'ES
0a fo4zs6 |o43 043
[+]-edt5dy Percent Load - - % :
I 05714 Jos7 | |07
B & 5 Hydraulic Oil Filker Switch - -
= o714z fori (o7
Air Filker Switch - -
H Q’%‘ [oes7 [ose  |[oes
Brake Switch - -
{ L) Hrane ik 0.5 [ [i [ [240
™| Show pointer position
[T Check analog input signals
03 min max
| EN T
Delay:
||‘| 0 vl

Typically the required Parameters for this part of the Configuration are predefined as they depend very much on
the physical Instruments like Signal Source, Switches, Sensors... which are connected in the System. Those i
Parameters may be taken from the Hardware Configuration. It is recommended to have these Characteristic
Values of the Sensors available before the Software Configuration via WinGauge is started.

June 2009
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£ Training-Friday-14-03.wi

S

File Edit ‘“iew FProject 7

D=sdl =& 2 W

Further Specification of the Frequency Input happens by using the _—

------ @ High Line Tacho - 0-3000 1fmin

------ bﬂ] Fuel - 0-100 %

------ @ﬂ Conling waker - 40-120 #C

------ Battery - 8-16 W

) S8, speed - - ki
[=Z  Infout characterisic
& Warnings & alarms

------ ‘{..L\Q] Engine speed - -

----- ”@\;ﬂ Engine ail - - bar

------ E\J ‘= Hdraulics oil - - =C

----- Xy Percent Load - - %
oL

------ blg] Hydraulic Gl Filker Switch - -
LS
. N

Q’Q] Air Filker Switch

function ""Configure'. Required Parameters for this Configuration are,

5 the k-value (characteristic Value for the Frequency Input) and the max. _
velocity value. The starting point will be assumed as “0” for Velocity and
Frequency. From those factors the max. Frequency value will be
calculated as well as the 8 value pairs (Hz and km/h) which are filled in
the table and are displayed as a curve.

Signal source:

Frequency 1 [0-40 kHz) j configure. .. I

|t Drizpla
km/h Hz i kmsh | kmeh i ;hi ]
100.0 [ [ E E
_ [143285 857 | |0
Configure counter inpuk llﬂ |2E|8 571 |‘I?'14 ID
— Factors : :
447857 [571  |[0
20 k-value: G700 calculate | :59?_142 :34_29 :D
mas. velooiy: IED kmsh |?4E.428 |42.SE ID
Frequency: |1D45 Hz IBSE.?M |51_43 ID
50.0 —Ignition on [Trm. 15] Delay [i0e5 [e0 [o [240
|31.25 mz j ™| Show pointer position
[T Check analog input signals
2E 1) (1[4 I Cancel i max
[0 [0 Hz
Delay:
IU.US 'I
0.0
0.0 500.0 1000.0 1500.0 2000.0

The k-value is a very sensor specific defined value. It can however be determined by the *"Calculate™ -
function. To execute this function is only meaningful if it can be done in a vehicle. q

June 2009
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&2 Training-Friday-14-03.wagg - Wingauge _ =8| x|

Eile Edit Miew Project 2

IDSE =R S 28|

@ Onverview

oo speed On exit of the Configuration for the ""Speed —
@ High Line Tacho - 0-3000 1 /min - I r h I f d I ” b
R st D|§p ay™ the last configured values will be
B coot water-s0-120 activated and displayed.
For the other Displays with Frequency Input the
same steps have to be performed again.

5

Part Wo.: A2C53042287
] Speedometer - Speed
ﬂ?g] Engine speed - - Prim. Range: 0-60 km#h

B S A snsy ) BA1LE

Al Hydraulics oi - - #c
U.j rdradics ol - -

& Warnings & alarms

,5 Fuel Rate - - I{h M ame: |S|:ueed
i
= Fuel Temperature - - #C

- |

s Percent Load - - %
L
-] :'\ o
Qg] air Filker Swikch - -

(@] Brake Switch - - — Dizplay:

Tralling digits: I 1 - | Text: I
Unit: I kmih | Hysteresis:
Symibal: ﬂ’ffﬂ:, j |5 j

)
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& Training-Friday-14-03.wgg - Wingauge

Eile

Edit \iew Project 2

The green lines are shown when the "*Show pointer

-

@ Overview

-8

(0 Hih Line Tacho - 0-3000 i
- Default settings
-------- [== Infut characterisic
-------- & Warnings & alarms
-------- L% Service messages
- .Llljil_ CAN messages (DTC)

- bﬁ] Fuel - 0-100 %

: {_}H Cooling waker - 40-120 °C
- [== Infout characterisic
- & Warnings & alarms

Battery - 8-16 Y

speed
e SPE ) Speed - 0-60 km/h
m Engine speed - -

a@\j Engine oil - - bar

L1] o
- u@ Hydraulics ail - - °C

e ﬂfﬁ Fuel Rate - - Ifh

e Ei'ﬂg] Fuel Temperature - - °C

i {‘;}ﬂ;] Intake Manifold Temperature - - C
- @ Percent Load - - %

-------- [== Infout characterisic

- & Warnings & alarms

L
o | = Hydraulic il Filker Switch - -

e
,_C;L’;] Air Filker Switch

= (@' Brake Switch - -

June 2009

position™ box is checked. They shows the values in

=18

degree for the angle Phi [°] from the table below. This
can be used as test if the values in the table seem to be
correct.
Signal source:;
&N 1 | CAN seftings
i Input : °|:Di$p|a;hi o
i E o [40 [
For Si | . [r1428 Jo14([51.43 (3429
“Signal Sources delivering el el | e
2z | | their information via the CAN- [ [ |[faz  [iozes
BUS System, it’s enough to build [i5me [B5 | |[es71 | [i3vs
the pair relationship for unit in (%, o7as o7 s71a (17143
.= | | km/h, bar, °C) to the angle Phi [°] [N ] 100 57 ovs 7
for the Pointer position. 2
0.3
Delay:
Satellite instruments do require as an additional specification the pair relationship | _
between the physical measured values (mA, Ohm, V, Hz, ) and the unit ( %,
km/h, °C..).
Ed
[
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Ele Edit Wiew FProject

=18

B

FH tERRB 2| 2R

e (i::?__ Overview
H @-a8-@

= @ High Line Tacho - 0-3000 1fmin
- Default settings

- [== Infut characterisic
- & Warnings & alarms

- L% Service messages

E— E]_ CAN messages (DTC)

7 Dﬁ} Fuel - 0-100 %

@ﬂ Cooling water - 40-120 *C

b [== Infout characterisic
- & Warnings & alarms
Baktery - 8-16 Y

speed
—F-!.'j] Speed - 0-60 km/h
t[g] Engine speed - -

a@\g-, Engine oil - - bar

L] st
HE] Hydraulics oil - - #C

% Fuel Rate - - Ijh

=\ -
El-g]FuelTemperature C

@ Percent Load - - %

b [== Infout characterisic
- & Warnings & alarms

ke
e | = Hydraulic Oil Filker Switch - -
AT

i}g Air Filker Switch - -

( C;ll Brake Switch - -

June 2009

-1 - s
g Intake Manifold Temperature C

Signal source:;

Based on the Satellite function, in this case "*Cooling
Water Temperature™, the right CAN Sensor needs to
be chosen. By the SAE J1939 PGN Number the
Sensors are described in detail. In this example it is
“65262”. This shall make it easier to select the correct
CAN Sensor.

CéM 1

j | CAN settings l

e CAN Settings

na

05

03

L

0.0

¥ | extended tormat (29 Bit]
v use MID filker

SAE J 1939 PGN:
Carn. Mode:

Pricrity:

PDU - Format:

POU - Specification:
[ata length [DLC]:
Source Address:
[rata length;

Data Address:
Resolution:

CaN-Offzet:

o |

21|

[emee2 Gl

4

on

1

254
238

1hbye =

1111

[
fu
=
]
€L

Input Dizplay
T ‘T Phi[]

E o [40 [
(01423 Joi4 (5143 3429
jo2gs7 |n2a | ||6286 | [e8.57
(4286|043 ||7429 | |10zes
[os7i4 | |osz (ss71 [137.14
| RN (%] 9714 [171.42
ot [oee (| [108.57 ||208.71
[1 [i 120 240

¥ Show pointer position

[T | Check analog input signals

i mas
|| ] Il'_l
Delay:

Training WinGauge Software
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CAN settings, Load CAN Message el
and define new CAN Sensor. Name:
|
CANSettings 2 x| o . - SAE ) 1939 PGN:
The function ""CAN Settings" shows up in T
¥ extended form (29 B various dialogs. This other dialogs can be Com. Mt Ea—
B sl opened to get into a more detailed It _
R pr— GO specification mode for the CAN Sensors. FOU - Format
Cor Mode EE To configure those Sensors however, very FDU - Specification E
Pricity E detailed and specific knowledge about the Datalength [DLC) E
PO - Format 540 Sensors, the environment where they are souce fddiess: L
I r— used as well as the specific parameters are Data length [2bytes 7]
' requ ired Data Address: |4
D ata length [DLCT: IE= ) . ; IW
e e T Note: Changes to the predefined Riesalution: -
Data length [Zoptes =] Parameters shall only be made, if the CAN-Dffset [
D ats Addrase: T adequate level of knowledge is avail. ok | concel |
Resolution: IEI.1 25 i Load CAN Message ed 4
CAM-Dffget: ID
Name: | s4E.0 13933 P | Prioity: | POU - Format | PDLI -
oK | Cancel | Test] 3 B 1 2
1 | ol
ok | cancel |[f Maoiy... Delete... |
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File Edit VYiew Project

=18

Dsd 4 =8|& ¢ R

. ® : . . ) «
ege OV A ""Level-lever-type-sensor' with a resistor range of 3-180 —
P ol iah Li i - 0- i . .
= O HL'”; T:‘; i?””” Hiin Ohm has been selected for the Fuel Display. When choosing a
oo AR erault settings H T " 1] H T
L 5 i characgterisic predefined Sensor, all table values " Input™ and *'Display
Lo B s are automatically presetted, as soon as the selection is
| W sorvke messaes confirmed with "OK". At the same time the adequate curve is
O canmesssges (o1 displayed beside.
EI bﬁl Fuel - 0-100 % Signal source:
E GH Coling water - 40-120 °C |Sensnr Input 1 [0.5-200 Ohira) j | Senzor gelection... l uzer defined Part Ma: 0-1 .0-1
...... [== Infout characterisic - Input Display
i & Warnings & alarms 2000 Ohm T T Phi [*]
Bl Battery - B-16 ¥ ' | | [05  J4o |40 jo
- 23 Soeed- 060 ki - | GESH | GEEN EFS
i %’ _ (575  |B286 | |6286  [BAST
B t[g] Engine speed - - Type:
i . i il - - evel levertype senzo Mew IBE |?4'29 I?4'25 1102'88
[+ e@\g, Engine il - - bar Level levertype sensar
- H“ I {1145 [85.71 ||ss71 | [137.14
Ll Oy LR B Fart Mo.: | Group: | Mame: | Range: = | | FTE 97 14 9714 7143
- % Fuel Rate - - Ith 221-824-054-043 Level levertype sensor 0-100 %, 3 - 180 0hm I I : I - I -
R 221-824-054-050 Level levertype sensar 0-100 %, 3180 Ohm [171.5 [ f10857 || [108.57 | f205.71
Elﬂ{g] Fuel Temperature - | 599554154051 Level levertype sensor 0-100%3-1800hm  — IGog 20 120 240
.5 . 221-824-054-052 Level levert 0-100%, 3 - 180 Oh
b gy Ineeke Menifold Tenll 5 1 e4.054.053 Love Ivition sanati 0-100% 3-180 Ohm I Ihoursaiiessin
5-+Gl SN £ 4 T e e 013 211N = | sk st st
: fovee Infout char: i ot
J_ & Warnings & ITI Eere ||ZI II'_I Ohr
|£| -h“-. 5 Hirdraulic Ol Filker £ Delay:
E,t_}‘;] Air Filter Switch - - ||'_|_ Oz vI
o 1) ke Switch - - 0.0
- (gl ook s 0.0 5.0 100.0 150.0 200.0
Adjustments to the table values can be made as easy as just override the
presented value in the table above. Be aware of later impact of this change. e
[ I
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i Load sensor data

Add Sensor Data / Define Sensor Characteristics

Type:

MHew...

Part Mo, | Group: | i ame: | Fiange:

221-824-054-049 Level levertype senzor 0-100 %, 3-180 Ohm
221-824-054-050 Lewvel levertype zenzor 0-1007%, 3-180 Ohm
221-824-054-051 Level levertype senzor 0-100%.3-180 Ohm
221-824-054-052 Level levertype senzor 0-100%.3-180 0hm

Define sensor characl

Mame:

2%

Uit

=
ml

m

Walles:

%

AT
TS

Cancel

June 2009

221-824-054-053 - - - -
221624054054 | The function ""Load sensor data'* shows up in various dialogs.
221-825-003-063 . . .
resaanas | 1 NS allows to select the preferred Sensor from a list of predefined
2! TS, Sensors. If required, a ""New"" Sensor can be defined too. Those
221 o self defined Sensors will be found later under the type ""User
o e defined™. Configuration of a new Sensor requires good knowledge
of the Sensors, the environment, the physical characteristics and the
J :;;E’“I‘]:-:DD exact parameters.
s23.em.0] Note: Changing the initial values may only be performed with the
= appropriate knowledge and care.
323-8071-001-009 Temperature sensor 13-140°C, 14 - 707 Ohm
323-801-001-010 Temperature sensor 19-140°C, 14 - 707 Ohm
323-8071-001-022 Temperature senzor 19-140°C, 14 - 707 Ohm
323-807-001-026 Temperature zenzor 19-140°C, 14 - 707 Ohm
323-8071-001-029 Temperature sensor 13-140°C, 14 - 707 Ohm
323-801-001-030 Temperature sensor 19-140°C, 14 - 707 Ohm
323-801-001-033 Temperature sensor 19-140°C, 14 - 707 Ohm
323-8071-001-040 Temperature senzor 13-140°C, 14 - 707 Ohm
323-8071-001-041 Temperature zenzor 19-140°C, 14 - 707 Ohm
323-801-001-043 Temperature sensor 19-140°C, 14 - 707 DhT
4| | 3
] I Cancel |
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& Training-Friday-14-03.wgqg - Wingauge

File

Edit  Yiew Project 7

=18] x|

DSH +=R(8 2R

=

s C:) Qverview

=N}
..o O High Line Tacho - 0-3000 1 /min
Defaulk settings

[=  Injiut characterisic
& ‘Warnings & alarms
% Service messages
_‘L%]_ CAM messages (DTC)

b-a} Fuel - 0-100 %

[l ol 1/ Lt characterisic

& Warnings & alarms
i @ﬂ Cooling water - 40-120 °C
e [ InfOut characterisic
ﬁ Warnings & alarms
i Battery - 5-16 ¥
e E_P:%] Speed - 060 kmfh

e MQ] Engine speed - -
e Engine oil - - bar

B Ij“ Hydraulics oil - - *C

o ﬂi&] Fuel Rate - - Ith

- BQ%] Fuel Temperature - - %

- aqﬂ;] Inkake Manifold Temperature - - =C

. % Percent Load - - %

e [ InfOut characterisic
ﬁ Warnings & alarms

Signal zource;

The function ""Check analog input signals'* is activated by a click
on the checkbox and verifies continuously if the Signal source
operates correct. The test operates within a given min/max. range
of values. A Sensor defect Signal will be triggered in case the
Signal values are outside the defined min/max. range for more that
a time specified in the delay field. This Sensor defect Signal is
visualized in the Satellite through moving the pointer to the left
down (0) position. For Displays, the Sensor Symbol is shown

S together with a row of “-------- “in the Master Display.
The checking function should be activated for every Sensor!
o Ohm % % PR
100.0 B 0 i i
/ [2955 [1423 |[1429 [3429
' [51675 |2a57 |[2857 |6as57
751 The left and right side |7a.225 4285 | |4286  [10266
. . 10421z |57.14 | |57.14  [137.14
of the white _ﬁeld [131.325 [F143 [[71.43  [171.43
marks the min. / max. [i53e5 [s571 |[571  [20571
2 values of the range to il e e BT
CheCk the ana|0g |nput ¥ Show pointer position
Slgnals v Fheck analog input zignalz
250 E o
Drelay:
[oo: ]
0.0

L
H-- MQ] Hydraulic Qil Filter Switch - -
L= =

- Cig arrieerswich--| - Equivalent to the previous steps the Configuration for the remaining Master, Satellite and
A ok swich - Display devices has to be performed. After that the specification process for the input side

of the Configuration is essentially completed.

June 2009
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Sn

ew-config-example.wgqg - Wingauge

=18

Eile Edit \iew Project 2
Dwd rBR|G TR The specifications of the output side for all components of the
ol Overvien Configuration: Master, Satellites and Displays is equivalent,
=@ T excepting only few differences. In the In/Out characteristics dialog
- pefault settngs it is possible to define individual Warnings and Alarms for each
= Sensor. After assigning a Priority, the selection of the preferred
o % i e Symbol, the Warning and Alarm Threshold s_haII be defined.
T - - When tr:jese min/max values are passed, Warning / Alert shall be
EB Fuel- 0-100 % - : t“ggere ) e ; ;
= EE‘P S e =m=——— Delay specifies the time to wait I
PO e s miimumergneartine:  [15 s Flash interval after the event occurred until the
I BT p— S oo [RE fooos = Warning / Alarm is made visible.
EE' - Battery - 8-164 [ " arhing: | Alarmm:
EE' : ﬂ]-EE':I] Speed - 0-60 kmfh | Prionty: | Sumbol: | threshold: | Action: | threshold: | Action: | Deley| Algarithm: | Hysteresis:
EH ) \L’El ke SheRd 4500 [ =] - [0 t/min ™ Acton [0 /min ™ Acton | [0 s [ Mavimum, with RPH = [0
Eﬂﬂ@\g’ Engine il - - bar off - [id |H_ 1o W htion "H_ [ A L I 3 |M:rurr.l_in| inith F:F'H-;"IZI
EH;E :::Ir:”a';s_u_"lgi; " By use of the Algorithm the Threshold value is defined as upper/lower limit. The
- R FoelTemperaure - value in the Hyste_re3|s field specifies the difference value after which the Warning /
BJ{‘;}[I;] Intake Manifold Temperature - - C Alarm can be VanIShed'
E @ Percent Load - - % g
"""" b= Infout characterisic Priotity: | Source: | waming | &lam: | Delay: | Algorithm: | Hysteresis: |
: o A Warnings & alarms 5 Cooling water - 4... 0.0°C - 103.0°C - Swite.. 303 Manimum, with .. 3.0°C
FELE W B Engine ol - - bar 0.0 bar - 1.0bar-Show ... 3.0z Minirwrn, with F... 0.2 bar
EE' "k_"" 5 Hydraulic Gl Filker Switch - - 7 Hydraulics oil --*C 0.0°C - 96.0°C-Showl.. 503 Mawimum, with ... 3.0°C
EE-- Cigy 2 e Swch- 1 APk owa. 00- 10 wichon” 505 Mamm vah . 00-
- (@' B e St n 12 Brake Switch -~ 0.0-- 1.0--Switchon.. 503 Masimurn, with .. 0.0
This overview field is only available for the Master Instrument. |
Here are the Warning / Alarm conditions for all instruments listed
- which have such conditions set. Lﬁl
T T [
June 2009 Training WinGauge Software page 42



& Dynapac SW Yersion1.56b - Winpaupe

File Edit View Project 2

Dw T N2
6?} Overview e
| High Line Tacho - 0-3000 1/mi Activation of configured Activation of Master switch
+ DEfatEsettings Satellites warning lamps check output check at "Ignition
B AnfGut charactinsii at "Ignition on". No function on". No function indicates
Warnings & alarms - - - - - -
& indicates a possible external a possible external wiring
% Service messages .. I I
: o wiring fault! fault!
% Gear indication
= ‘wham LED
+ .L.'ﬁd. CAN messages (DTC) W arnings and alarms: Flasbiirtanal
= g
CAMN Reguest Meszages
D-B] i‘ 4 g minimum engine start time: 15 g 10_50 z v1 reference; |
+| Fuel - 0-100 =%
i ° rpm threshiold: 700 rprm [v ext. warnlamps test v master outputs test
= @l Cooling water - 40-120 °¢
T Battery - B-16 W  Waming:  Aam
= ﬂjf[e.gg'] Speed - 0-60 km/h Friority: Symbaol: threshald: Action: threshold: Action: Delay: Algarithn: Hyszteresiz:
. . . n - e .
+ A@ wibration Frequency - 0-75 1§ i " Vmin ©_ Astion|[0 min © Action | |3 s |Minimum, with RPM- > |2
H ”@fl Engine ail - - bar off i W Aoic | s | =l
+| EJEQ] Hydraulics of - - °C
+| ﬂa&’ Fuel Rate - - Ik
+ Eidg] Fuel Termperature - - *C
+| % Intake Manifold Temperatire -
+ % Percent Load - - % SR
+ ,_Ei\g' Air Filter Switch - - Prioity: | Source: | ‘Warning: | Alarm: | Delay: | Algorithmn: | Hysteresiz:
+! N or ke Switch - - 1 DTC Lampstatus... Switch on outpu...
(@] 2 DTC Lampstatus...  Switch on outpu. .
3 DTC Scan
7 Fuel - 0-100 % B0%-Switcho.., - 100z Minimurn, withow...  30%
] Cooling water - 4... 103.0°C-Switc...  3.0s Masimum, with ... 30°C
a Battery - 816 11.0% - Switch ... 3.0z Minimum, with B...  0.5%
a Battery - 816 15.0% - Switch ... 3.0s Magirurm, with ... 0.5
g Engine ail - - bar 1.0bar-Showl.. 30s Mimirmum, with B... 0.2 bar =
27 uAr=iilimn =il il ac M Sl Fnra-. kd —iiimmniea dnikle el -
4 > | ?
LM
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&2 new-config-example.wgg - Wingauge

Eile Edit \iew Project 2

=18

] O

FH BB =Z| 78

@ Overview

e-de

- @ High Line Tacho - 0-3000 1fmin

Default settings

[== Infut characterisic

& Warnings & alarms

L% Service messages
i CAN messages (DTC)

a Dﬁ] Fuel - 0-100 %

| {_}ﬂ Cocling water - 40-120 #C

[== Infout characterisic

& Warnings & alarms

Battery - B-16 Y
-~ FEE Speed - 0-60 kmfh

Engine speed - 0-4500

- Engine ail - - bar

L1 o
- H@ Hydraulics ail - - #C

L -
ﬂfg Fuel Rate - - Iih

\]] .-
E{Q] Fuel Temperature - - °C

- i ¥
x| Intake Manifold Temperature

@ Percent Load - - %

[== Infout characterisic

& Warnings & alarms

L
& = Hydraulic Qil Filker Switch - -
R

f—fﬂ] Air Filker Switch - -
(@' Brake Switch - -

June 2009

Warnings and alarms:

""Minimum engine start time' and "'rpm threshold" defines the
operating conditions needed to be achieved before any Warning /
Alarm for this Instrument is meaningful to be triggered.. The
"Flash interval' defines the flashing-frequency for all Warning
LED’s in the Satellites used to signalize Warnings and Alarms.
All the three Parameters are valid for all Devices in the same way.

W LED-
minimLUm engine stark time: I1 ] z Flagh interwal:
rpm threshold: |F"DD [{=] |D.DD 2 "'|
| Wl arning; | Alarmm:
| Priority: | Sumbol: | threshald: | Actior. | threshald: | dchior: | Delay: | Algarithm: | Hysteresis:
|‘| 'i » | 1/min Action " 1ty Action | iD z airmum, with R Pk ;”D
= Mirimurn, with FPM-threshold
aff e i |'-I Tmim Action "” [rmn Aitian | | i A, with BPR-threshold

e

Selection for the ""Maximum / Minimum"*
value shall not grow larger or fall lower than the threshold. The
selection for "with / without RPM"" means that the values shall
not be valid for Warning / Alarm signaling before the RPM
threshold, defined for the whole configuration, is reached.

Finirmumm, without BPk-threshold
td axirnum, without BPk-threshold

limit means that the

I Hyzteresis: I
al Cooling water - 4., 0.0°C - 103.0°C-Switc.. 30z b asirmum, with ... 3.0°C
5 Engine oil - - bar 0.0 bar - 1.0bar-Show .. 30z Miniriurn, with B... 0.2 bar
7 Hydraulics ol - - *C 0.0°C - 96.0°C-Showl.. 50z b arirum, with .. 3.0°C
10 Hydraulic: Qi File.. 0.0 - - 1.0--Switchon.. 50z b awirmum, with .. 0.0-
11 Air Filker Switch -, 0.0-- 1.0--Swichon.. 50z M asirmum, with ... 0.0-
12 Brake Switch---  0.0-- 1.0--5Switchon.. B0z b awirum, with .. 0.0-
! | ;I_I
[ o [
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=18

EI & rh?|¢?|?\9

I:I
B~

Sl Hydraul
U[g] drauiics J

- 5

._.-..---' Overview
@ High Line Tacho - 0-3000 1fmin
.' Default settings
o [== Infut characterisic
e & Warnings & alarms
% Service messages

----- .L.'ﬁl_ CAN messages (DTC)

7 Dﬁl Fuel - 0-100 %

{_}ﬂ Cooling water - 40-120 #C

e [ Ingout characterisic

& Warnings & alarms

Baktery - 8-16 Y
E-P'E!E-%i] Speed - 0-60 km/h
t[g] Engine speed - 0-4500

‘Warnings and alarms:

minimLrm engine stark time:

rpm threshold:

Yo e
i e

l‘: 5 % Flagt
|?‘I:'I'_I 1prn

Irtersal

| Wl arning;

Alarm:

I_I_:'riorit_l,l:

F =

Sumbal: | threshaold: | Achion:

@ﬂ [0 . ™ adin [103 ¢

threghald:

Delay: | Algorithm:

dchiar: |

| Hysteresis:

s |Masimum, with RPM ¥ ||3

- Engine ail -

ﬂl_' Fuel Rate -
El_] Fuel Tempe

:,:‘] Percent Lod

J.
,j Hydraulic O

C;L_] Air Filker 5
(Q' Brake Switc

Hysteresis.

Example: It*s defined with a priority 5, that Alarm shall be
initiated as soon as the Cooling Water Temperature has been
reached above 103°C for longer than the delay time of 3 sec.
{ Switching on Outputl and the Warning Lamp in the Cooling
Water Satellite the Alarm is visualized. At the same time the
Symbol for Cooling Water Temp. together with the actual
physical value will be shown in the Master Display. Cooling

down by more than 3°C to below 100°C the Warning Lamp in
the Satellite together with the Outputl Signal is switched off

again. The Warning message in the Master Display disappears
after manual confirmation by pushing the button on the
Master Instrument. These actions, to take back the Warning /
Alarm are implicitly defined by setting the value for the

3 |h-1||'nm|_.rr. with BE ;lim

2l x|
V¥ Switch on output 1

[ Switch on output 2

[~ Switch off output 1 after confimation

I Switch off output 2 after confimation

W Switch on SAT warn lamp

¥ Show lcon and phys, Yalue in display

[~ Show lcon in display

o]

Cancel

June 2009
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&2 new-config-example.wgg - Wingauge :.i.il.’.cj

Eile Edit \iew Project 2

IDed| =8| 2|

2 Overview

A picture image of the selected instrument is only available for
Master and Slave Devices, not for Displays.

— [== Infut characterisic

-— & Warnings & alarms

BB service messages Only a few special specifications which are only valid
o B canmessages (DTC for the Master Instrument are left to be set before the
2 Specification: Configuration will be completed. These specifications
B cosiawater- s0-120°C ar N, deeanzire ben | are: Default settings, Service Messages and CAN
¢ el R i a0 messages (DTC). Those three will be shown on the
£ FEm & Warnings & alarms fOIIOW|ng pages
B—j - Battery - 8-16Y
El—_] - ﬂ’i%, Speed - 0-60 km/h ¥ Show startup loga on ignition on

B U Engine speed - 0-4500
+|- a@\g Engine ail - - bar
[+ rjl?g] Hydraulics ail - - =
- ﬂfﬁ Fuel Rate - - Ifh

: 0 - Digplay:
B Ei'g] Fuel Temperature - - “C
[ {‘;}ﬂ;] Inkake Manifold Temperature - - 2C

To bring up a Logo in the Master Display with "Ignition on", this check box
has to be activated.

W zhow phys. value in display

[=- @ Percent Load - - %
T :'ﬁ i Trailing digits: ] - Text: |
: e [ Ingout characterisic _
: LInit; !Wmm ‘I Huysteresis:

[— & Warnings & alarms

QEH F .

Symbal:

i L
[ e o] 5| Hrdraulic Ol Filker Switch - -

[+ i}‘;l Air Filker Switch - -

E|-_] (@' Brake Switch - -

[ o [
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& new-config-example.wgg - Wingauge =18 ]
Eile Edit \iew Project 2

ID@H| +{EBZ| 28|

® Overview

2-a-9

The listed Parameters in the description frame are -
already known from the "Add-Master dialog". This
information will be enhanced with information about
the selected Sensor / Signal source for the Hourmeter
respective the ODO-Meter. In essence the selection
BB service messages process is the same as for the In/Out Characteristics.
--------- 3 canmessages (DTC) But here no curve will be shown.

B bﬁ] Fuel - 0-100 % DeLastrTonings: \
= {_:.')ﬂ Cooling waker - 40-120 °C

o @ High Line Tacho - 0-3000 1fmin
- Default setkings
— [== Infut characterisic

-— & Warnings & alarms

— Description:
e [ Infout characterisic Part No.: |A2E53E|24??9

i - & Warnings & alarms Mame; IHigh Line - Tacho
EEI 3 Satberyndiiny Frimary dizplay range: m
EE! i ﬂ]i%] 3peed - 0-60 km/h q Secondary display range: [—
EEI "R Engine speed - 0-4500 ; r: )
EI—J a@\g Engine ail - - bar
Ei—_] EEQ] Hydraulics oil - - °C " 0D0-Meter
Et] e H«EE' Fuel Rate - - Ifh =actual D meter values —Actual hourmeter values
EE! A E‘lpﬂg] Fusl Temperature - - °C Solce: Easl i zethings Hour meter sounze: I-m C&M zettings
[+J b {‘;}ﬂ;] Inkake Manifold Temperature - - 2C el solifce; ;ﬂ"'rl-;'.llé_l RPM zouce: IC."—‘«N i vI M‘
- o{R2g Percent Load - - % Lirit: km - RPM threshald 700 1dmin

........ [==  Infout characterisic Total distance [DOO] F’l— k[T write Tatal hours: Ifl— ™ write

o & warnssssams |11 required to define for either the ODO-Meter or Hourmeter which the Signal Sources
[ &k Hydraulic Cil Filker Switch - -

- are. Is it a CAN device or a Sensor connected directly to the Master device. Further the
B:]é}_] i Filter Switch - - _ | . -
&2 ( N Brake Switch parameters for Unit, RPM threshold, Total Distance/Hours or Trip Distance /Hours need
s to be defined / selected. The selected Symbol will be the Symbol for the Master device

showing the values of the respective Sensor, Hours or ODO.

[ o [
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& new-config-example.wgg - Wingauge =18 ]
Eile Edit \iew Project 2

|DwH| s=RB3| 28|

ql:i? Overview
= &) righ Line Tacho - 0-3000 1 min This dialog is used to configure the
for Default settings Display of Service-Message numbers
"""" R sharac s after a predefined interval (h / km
"""" " P EE depending if the Master is defined as
- ﬁ RREGRRe Hourmeter or ODOmeter), to allow
e CAN messages (DTC) . .
P P06 - maintenance tasks to be performed in
; _ R time. Depending on the Service Codes
E {_}H Cooling water - 40-120 =C — Cervice messages . .
: b [ InfOut characterisic Mo Code: First notification after: Interval: there may be _dlﬁierent Intervals SEt for
L A Warigssdans . [ = m ok E the first notification and the following
) ) ooty 5167 z [5 = [0k 500 h intervals. In this example Service-
Ei-_]_l”é, Speed - 0-60 kfh 3 [0 = %0k [0 Message no. 1 is shown after 150 h and
FF}+ 4Ly Enaine speed - 0-4500 O - KA h [0 i then with a frequency of 150 h again.
gy Enaine of - bar L [ | Service-Message no. 5 shall be
- [Blig Hrerovicsoi - - o - ElN| " [ " repeated after all 500 operating hours.
(- FRley Fuetrate i o ) oI The meaning of the Service-Message
FFl-~ R Fuet Temperature - - oc o D | [ numbers needs to be predefined by the
Ee-- g ke Mo Terperative--<C. | ISR o Z=t manufacturer and should be described
Egly i o S = in the documentation joining the
-------- [== Infout characterisic 11: |'2'ff :J IL'I h |L'I h h I J g
: - [ ‘Warnings & alarms 12 Iu:uff j o h ||ﬁl h VEnIcle.
B—j ) :Lm_.j Hydraulic Gil Filter Switch - - 13: [of =] |0 h [ b
B—j_&_}g Air Filter Switch - - 14: [of =] |0 h B h
E|-_] (@' Brake Switch - - 15: |':'ff .ﬂ I':' h IH_ h

[ o [
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Configuration of DTC Messages

H':;' Cherview

Efl"""b‘al Fuel - 0-100 %

nli Battery - 8-16%
T ......EF'E!Ed ] Speed - 0-60 km/h

e@\,j] Engine oil -

-
|_:_| O High Line Tacho - 0-3000 1fmin
......... Default setkings

--------- [== Infut characterisic
--------- & Warnings & alarms

--------- [% Service messages

--------- i CAN messages (DTC)

[—]@H Cooling water - 40-120 °C
--------- [  Infout characterisic
c— & Warnings & alarms

H
[+
B -\[_] Engine speed - 0-4500
[+

When the Conflguration item e
"CAN messages (DTC)" is
done, the System-Configuration
Is completed and can be saved
to disk and tested.

. ( i ].ﬁ.lr Filter Switch -
(Q' Brake Switch -

June 2009

- & Warnings & alarms

. | [ ]H';-'draullc Oil Filker Switch -

N [
CAMN Meszages [DTC)
Source:
fdesse. Symbol Test Five independent DTC Channels can be
configured. Every Channel can receive
Bl (2 | (o oo DTCs from one CAN Device (Source
Channel 2. [~ [0 | Address). E.g. ECU=0; TCU = 3 etc.
If DTCs are received from any of the
configured CAN Channels, they will be
stored into a DTC Ring Buffer.
The Buffer can store a total of 40 DTCs!
Diagnostic Lamp Status:
| Pricrity; | Syrnbal: | Warring: | Alarm;
|1 vI L H Action I H Action I
¥ amber |2 'I @ L B Action I u Action I
[ protect Iu:nff 'I L N Achion I B Action I
[ malfunction off d L - Action | - Action |
DTC Scan: . . " " .
Charnet - 5 C(_)nflgurlng DTC Scan ,_the Ring Buffer
12345 will be scanned for a configurable number
L S il el el Y | lor | of specific DTCs with the particular SPN
2 CEECE [o [ [5i | and FMI. These DTCs can be specified
il ol T , — during Configuration -
1 ] il |
[ o [
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= now-config-ex=;

~wgg - Wingauge

Edit) ViewW{ Project 2

=18

=

d IR 2 2w

----- @ _ Owerview
89

High Line Tacho - 0-3

Default settings

1fmin

InfQut characterisic

Warnings & alarms

Service messages

--------- i CAN messages (DTC)

DB] Fuel - 0-100 %

. @l Cocling water - 40-120 #C

[  InyjOut characterisic
--------- & Warnings & alarms
Baktery - 8-16Y

i E_Pi%, Speed - 0-60 km/h

e m Engine speed - 0-4500

Sl Hydraulics o -
U[g] adrauics ol

H“E_' Fuel Rate -

u
i
u
- g@j, Engine ol - - bar
-
-
al

ﬂmmmmmm
L1 s

o

The Conflguratlon now can

be Saved by the use of :
"File — Save as"' or
"File — Save"

In case the file has been

already existing and has

already a valid filename.

Slave - [Adr: 11)

3

Part Mo, A2CH3024552
Level - Fuel

Primn. Rlange: 0-100 %
Senzor Input 1 [0.5-200 Ohm]

Dizplay

O

0-2kHz

@

Part Mo A2E53EI42288

T -rlmrrmber Cnmins mmmem

b aster:

CAN 1

Part Mo.: 42CH3024779
Type: High Line - Tacho @ 80
Prirn. Range: 0-3000 1./min
CaM 1

Slawe - [Adr: 7)

Slawve - [Adr: 14]

After Saving, the Configuration may
now be transferred to the connected
physical units and executed there by
use of the function:

"Project - Write Master settings™

o i I B

Display

&

Display

@]

10-7000

[Js

= =

F'art No A2E53I324538

Part Mo.: 42CH3024531

nnnnnnn Tmrmmmrmbies ode milims =il

Dizplay
0-40 kHz

@H

=

Part Mo A2CH3042287
Speedometer - Speed

Prim. Fange: 0-60 kmh
Frequency 1 [0-40 kHz)

Dizplay

il

CAN 1

F'art Mo

@
P

June 2009
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+- b Fuel - 0-100 %

— @] conling water - 40-120 °C
= InfOut characteristic
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The next two functions serve the EEPROM side of the Master device. They
can be used to read out the EEPROM and save it to disc, or to load a
new/modified EEPROM configuration into the Master device:

"Project - Hardcopy - Read Master settings"*
"Project - Hardcopy - Write Master settings"'

Using ""Project - Options'* following options ca be selected:
» Language
» Database
» User Database

Slave - [adr: 11]

Slave - [&dr.: 7]
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Warn Lampssllumination

Painter postions

- FF FF FF FF

FF FF FF FF
FF FF FF FF
FF FF FF FF
FF FF FF FF
FF FF FF FF
FF FF FF FF
FF FF FF FF
FF FF FF FF
FF FF FF FF
FF FF FF FF

- FF FF FF FF
- FF FF FF FF

FF FF FF FF
FF FF FF FF

Diagnostics ﬂil | Diagnostics
Inputz |E.-'-‘-.N I Warn Lamps.-"llluminatiu:unl Painter postions Inputs  CAM
ADC: Pz
Analog 1 (2 X COOT: FF FF FF FF
! CO02: FF FF FF FF -
Anaiog 2 1932 I CO03: FF FF FFFF -
Analog 3 [1 f140 T CO04: FF FF FF FF -
COO0%5: FF FF FF FF -
4-20 407 1 COOE: FF FF FF FF -
COO07: FF FF FF FF -
B {1023 1 CO08: FF FF FFFF -
CO03: FF FF FF FF -
KI30 Ref: 348 f12.3 v CO10: FF FF FF FF -
I— CO11: FF FF FF FF -
RP zource: ER535 CO12- FF FF FF FF
wel. source: IE‘-EEEE ES:II i EE EE EE EE )
CO715: FF FF FF FF -
# Button
wlarmpStatus; 170 [ Output 1
wScarFesFeq II:I [~ Output 2
k. I Cancel | Lpply |

k. I Cancel | Lpply

The Diagnostics function covers
four important areas:

- Inputs

- CAN

- Warn Lamps/Illumination

- Pointer positions
with their support it is possible
to diagnose an existing and
connected configuration.

Inputs means to show all physical
values generated by the connected
Instruments configuration analogous
to the programmed Sensor inputs on
the Master device:

Analog 1-3 (Resistor-sensors),
Current-, Voltage- und Frequency-
Sensors, Output 1 and 2 , Button-
function... The physical unit plus an
Analog-Digital-Converted value is
presented.

CAN shows the data content of 15 x
8 Bytes on the CAN-BUS. Those
represent the information coming
from the different CAN Objects.
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Diagnostics ﬂil |

Inputs | CaM  Warn Lampsdllumingtion | Pointer positions
¥ llumination
—YWiarn lamps
™ &l Lamps on
[ Slave adr 0 [T Slave &dr. 8 [ntemzity:
™ Slave Adr. 1 ™ Slave Adr. 9 - 10
[ SlaveAd. 2 [T Slave ad. 10 B B
[ Slave Adr. 3 W Glave Adr. 11
[ Slave &dr. 4 [T Slave &dr. 12
[T Slave &dr & [ Slave Adr 13 o
[T Slave Adr B [T Slave Adr. 14 - _ 0
¥ Slave adr. 7 [ Slave &dr. 15
k. I Cancel | Lpply |

Diagnostics ﬂil |

Inputsl CAM I Warn Lampsllumination  Pointer positions

I M azter j
Pointer position; |52.5 * I'EISE zteps
[ automatic
k. I Cancel | Lpply |

The dialog "*Warn Lamps/lllumination™ allows to
diagnose the Warn Lamps and the Illumination of a
connected Set of Instruments.
* Illumination switches the illumination for all
instruments on/of.
 All Lamps on switches all warn lamps in the
connected instruments on / off.
« Slave 0 - 15 switches individual warn lamps
on/ off .
* Intensity trimms the intensity of the warn
lamps.

Pointer position can be used to check out the
functioning of the individual Pointer Instruments.
After selection of the Instrument to be tested in the
top window the Pointer position trimmer may be
moved dynamically to various positions the check if
the Pointer in the selected device follows in
accordance. The Pointer position is shown in two
digital values, as angle Phi [°] and in steps.. The
same test may be performed automatic. If this is
selected, the Pointer position will move dynamically
from zero, to half to full scale.
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The function ""Recorder’" allows to log and track

all status- and changing Signals of all the

=

File:

I-:: hiingauge. rec

%I Skart |

o]

Save interval;

I'Is "I

Cancel |

connected Sensors. Adjustable is the range of the
Y-AXis by just overwrite the min./max. values.
Master-/Slave- and the different display curves
are color coded for better recognition. On the
right side, next to the legend, the measured
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values are shown together with the units they are
measured in. It‘s possible to save the logged

Excel file permanent to disc.
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5.2.1 Summary of Features

NMT: Slave

Error Control: Heartbeat

Node ID: Configurable in EEPROM with WINgauge

No. of PDOs: 7 Xx RPDOs and 3 x TPDOs

PDO modes: Manufacturer specific time-triggered with one configurable interval
for each TPDO with WINgauge.

PDO linking: No, (PDO COB-Ids can be configured with WINgauge)

PDO mapping: Static

No. of SDOs: One server SDO

Emergency message: Yes

CANopen version: DS 301 vV4.02

Framework: No

Certified: Yes, or documented.

Device Profile: DS 401Vv2.1

5.2.2 Expressions

COB Communication Object

COB-ID CAN identifier of Communication Object

Device Profile A standardised CANopen device profile specifies the CANopen characteristics of a type of
device, for example an I/O module. Some of the features are mandatory and others are
optional. A standardised CANopen device profile provides a basis for the development of a
CANopen device and creates a degree of exchangeability between different suppliers.

Framework CANopen frameworks are specific extensions of the Application Layer and the standardised
communication profile. Examples are the framework for programmable CANopen devices
(SPS), framework for safety relevant applications.

EDS Electronic Data Sheet describes the functionality of a CANopen device in a standardized
manner.

NMT Network Management in CANopen

Node-ID Address of CAN node (device)

Object Directory Directory inside the CANopen device containing all CANopen objects.

PDO Process Data Object is a CANopen communication object handling real-time data. PDO
communication and mapping parameters define it.

RPDO Receiving PDO

SDO Service Data Objects enable access to the CANopen object directory. An SDO consists of at
least two CAN messages with different identifiers. SDOs are always confirmed point-to-point
communication services.

TBD To Be Defined -> is not yet specified

TPDO Transmitting PDO
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5.2.3 Hardware Requirements

CANopen Baud Rates and Sample Points for CANcockpit

Standard CAN Bus Baud Rates on the CDVV controller at 10MHz crystal frequency
Standard Baudrate Time Bjt N_ominal Bit Sample Comment
Baud Rate Prescaler Quantum Time | Time Point
BPR tQ
[kHZ] [usec] [tQ] usec [tQ]
1000 0 0.100 10 1 8 ;cr)cr)wégsr;itgctions due to message
500 0 0.100 20 2 17 | as above
250 1 0.200 20 4 17 | SAE J1939
125 2 0.400 20 8 17
50 9 1.000 20 20 17
20 24 2.500 20 50 17
10 49 5.000 20 100 17

The 800 kHz baud rate is not possible, because the bit time is 1.25usec, whereas the time quantum at 10MHz is 0.1usec.

Galvanic isolation
There is no galvanic isolation required for CANopen. However it is recommended to apply it, if the bus length exceeds 200m.

11bit Identifiers
CANopen is based on 11bit Ids. 29bit Ids cannot be used together with 11bit Ids.

5.2.4 Firmware Requirements

CAN Interfaces

CAN| to be selectable for CANopen or J1939 (both with full functionality)
CAN Il to be selectable for J1939 (full functionality) or CANopen (only additional PDO in)

Master or Slave?

In a CANopen network there is only one NMT-master, which controls all devices on the bus. The master is able to set the
operational state of the connected slave devices.

CANcockpit acts as a slave on the CANopen network.

However it is desirable that CANcockpit would also have minimum CANopen NMT-Master capabilities in case there is no
other CANopen Master. An example for this situation is a system with 4 Slave-Sensor-Devices connected to the CANopen
interface of the CANcockpit Main-Gauge.

In a small system without NMT-master CANcockpit can be configured to move automatically from pre-operational to

operational state. This allows it to send and receive PDOs without an NMT-master. The IDs for the RPDOs and TPDOs can
also be configured via EEPROM settings to match the requirements of the application.
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Operational States

Initialisation

The initialisation starts after ignition (KI15) is turned on for the CANcockpit Gauge. Here the gauge application-programme
and CAN hardware is initialised and then it transits to the Pre-Operational state automatically.

Boot-Up Message

The Boot-Up Message is transmitted, when CANcockpit performs the transition from "Initialising" to "Pre-Operational”. The
Boot-Up Message is part of the Heartbeat-Protocol and uses the same COB-ID (1792+own Node-ID). This allows one to
retrieve the sending node directly from the used COB-ID.

Pre-Operational

In this state communication via CANopen SDOs is possible, but PDOs are still disabled. "Digital outputs" are switched to the
defined state, which is given by object 6206h and 6207h. The state of the digital outputs can be modified via SDO and the
state will be retained throughout NMT state transitions, if the corresponding "Error mode bit" is 0. "Analogue outputs"
(Gauges, PVDs) will move to their "invalid data" indication. The gauge also sends emergency messages during this state.

Heartbeat

Yes, as producer. Heartbeat time is configurable via WINgauge in increments 1msec with an effective resolution of
31.25msec. If this parameter is 0, then no heartbeat message will be sent.

Lifeguarding
No.

The draft standard DS-401 V2.1 highly recommends supporting the Heartbeat functionality. To support the old lifeguarding
function as well is not required, because CANcockpit is an indication system and its operation should not be critical to any
process.

Operational

If the gauge is in CANopen Operational state, it communicates via PDOs. Emergency messages are sent, if necessary. SDO
communication is possible. Because PDO communication is active, write access via SOD to some objects must be rejected.
An example is to write to EEPROM or to change the state of the digital outputs.

Stopped

When the gauge is in this state, it does not communicate over the CANopen interface (no SDOs and no PDOs). However it is
possible to activate the communication with a command from the CANopen master. "Digital outputs" are switched to the
defined state, which is given by object 6206h and 6207h. "Analogue outputs" (Gauges, PVDs) will move to their "invalid data"
indication.

States and Communication Objects
The table below is based on DS-301 V4.02 and shows in which states CANcockpit will support the listed objects.

INITIALISING PRE-OP. OPERATIONAL STOPPED

PDO X

SDO X X

Sync. Object

Time Stamp Object

Emergency Object X X

Boot-Up Object X

NMT Objects incl. Heartbeat X X X
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Error handling

Emergency messages shall be triggered by internal errors in the device and they are assigned the highest possible priority to
ensure that they get access to the bus without latency. The Emergency messages shall contain the error field with pre-defined
error numbers and additional information.

Error behaviour
If a serious device failure is detected the module shall enter autonomously the Pre-operational state.

Device failures should include the following communication errors:
* Bus-off conditions of the CAN interface

Severe device errors also may be caused by device internal failures, in which case CANcockpit may perform an internal reset
-for example triggered by the watchdog- and then after the initialisation move to Pre-operational state.

Emergency Messages
Supported Emergency Error Codes:

Error Code (hex) Meaning

0000 Error Reset or No Error

1000 Generic Error

3015 KI15 off

63EE Data Set, EEPROM checksum error

The following conditions will cause an emergency message being sent:

1.  When CANcockpit is in pre-operational or operational state and the KI15 input is turned from on to off, the following
emergency message will be sent once. In this case CANcockpit will still remain in its current CANopen (NMT) state for at
least 5 seconds. However after this delay time it will switch off without further notice.

Byte 0 1 2 3 4 5 6 7
Value 0x15 0x30 XX 0x00 0x00 0x00 0x00 0x00
Content | Emergency Error Code Error register Manufacturer specific Error Field

2. On the transition from "Reset Communication" to "Pre-Operational” an emergency message will be sent, if an EEPROM
checksum was error detected.

Byte 0 1 2 3 4 5 6 7
Value OXEE 0x63 XX 0x00 0x00 0x00 0x00 0x00
Content | Emergency Error Code Error register Manufacturer specific Error Field

Simple J1939 <-> CANopen Gateway

If possible, translation from J1939 and CC analogue / frequency inputs to CANopen limited to display of D’MAC or data
recorder. This function must be configurable via WINgauge.

2 messages from CANopen to J1939 configurable in increments of 1.5msec interval.

To limit the processing time required for this function variable will be transferred without further scaling or formatting.
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Minimum Capabilities

To enable devices, which do not support the complete DBT- (Distributor) and NMT (Network Management) Slave functionality,
to co-operate with full capability devices, the following minimal capabilities are required:

. Module-ID,
. Object dictionary, depending on the device functionality,
. One SDO, supporting the mandatory entries (read only),
. Support of the following services as NMT Slave:
Reset_Node,
Enter_Pre-Operational_State,
Start_ Remote_Node,
Stop_Remote_Node,
Reset_Communication

Default profile ID-allocation scheme

Minimum capability devices enter the Pre-Operational state directly after finishing the device initialisation. ID-allocation is via
WINgauge. Then the nodes can be switched directly into the Operational state. By switching a device into the stopped state it
is forced to stop the communication altogether (except node guarding, if active). Furthermore, this state can be used to
achieve certain application behaviour. The definition of this behaviour falls into the scope of device profiles.

EEPROM Option for transition from pre-operational to operational state after KL.15
on.

It is possible to enable an option via EEPROM configuration, which lets CANcockpit move from pre-operational state to
operational state automatically after KL.15 is turned on. Also, if CANcockpit performs a reset, the operational state will be
entered without requiring an NMT-command. A reset for example can be caused by a low voltage condition or a watchdog
trigger.

However when an NMT-command is received to move from operational to another state, CANcockpit will perform the
requested transition without automatically re-entering the operational mode.

If the pre-operational state is entered, because of an error condition requiring this, then CANcockpit will remain in the pre-
operational state without automatically moving to operational state again.

Static allocation of the communication object identifiers (COB-ID's)

Static distribution means that the identifiers are fixed by the module suppliers and may be changed by the system integrator
through module specific means such as configuration with WINgauge.

Restore Defaults
If parameters in EEPROM can be changed via CANopen interface, then this option should be implemented.
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Device Profile
Standard "Human Machine Interface" or Custom device profile?

Based on Device Profile for Generic I/0O Modules DS 401 V2.1.

Reason: The Human Machine Interface profile DSP-403 has been withdrawn by CiA. Another alternative would have been to
use DSP-407 "Application profile for Passenger Information”, but this Draft Proposal is marked "not recommended for
implementation" and also exceeds the target functionality by far. Therefore the best solution is to apply the very popular
Generic I/0 Modules DS401 in its current version V2.1 and add more functionality as required for CANcockpit.

The CANcockpit instrumentation system consists of up to 17 gauges (1xmain gauge plus 0 to 16 satellite gauges). It shall be
possible to set the indication of these gauges via the CANopen interface. In addition up to 25 physical value displays (PVD)
can be defined, where the first PVDs show the values defined for the gauges. For the remaining PVDs the indication variable
can be freely configured. The generic I/O device profile provides three RPDOs for analogue outputs, each PDO consisting of
four analogue 16bit output values. Hence the number of gauges or PVDs would be limited to 12. However the CANopen
standard allows to implement additional PDOs, but the Ids of these PDOs exceed the pre-defined connection set and must
therefore be uniquely by the system designer.

If the CANopen interface is configured, then up to 24 PVDs can be configured to display CANopen signal values. The
remaining PVDs can be used to show some other physical values, for example from the J1939 interface.

CANopen Text and Icon Display

As a special feature CANcockpit is able to display alphanumeric text received via CANopen interface together with a graphic
icon. Text can be shown as 2 Lines with 8 large characters or 4 Lines with 16 small characters. In addition it is possible to
select one of the graphic symbols (from ROM or EEPROM) to be shown on the left display area.

CANopen Display Format with 2x8 large characters

Graphic Symbol
Area

CANopen Display Format with 4x16 characters (small font)

Graphic Symbol
Area

This CANopen display uses one of the Alarm- and Warning-Functions and appears as a pop-up display as soon as it is
activated, if it has the highest priority of all active Alarms. The priority of the CANopen display can be configured.
Configuration also allows selecting, if the display disappears as soon as the trigger condition is not met anymore or only after
it has been acknowledged.

The display is accessible through the SDO channel.

Wish is to have one Warning and one Alarm Display for CANopen. However, if this uses too much RAM, then the CANopen
display should be configurable with WINgauge to be either a Warning Display or an Alarm Display.

Solution:

A 4x16 character buffer is provided, which can be written to via SDO communication. The display in 4x16 format can be
configured to be an Alarm- or Warning-Display, but not both at the same time because there is only one 4x16 character buffer.
However it is possible to configure an Alarm and a Warning-Display in the format 2x8 characters, so that both two different
Text-Messages can be shown (one as Alarm and one as Warning).
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Pre-Defined Connection Set

In order to reduce configuration effort for simple networks a mandatory default identifier allocation scheme is defined. These
identifiers are available in the PRE-OPERATIONAL state directly after initialization (if no modifications have been stored).
The default profile ID-allocation scheme consists of a functional part, which determines the object priority and a Node-ID-part,
which allows distinguishing between devices of the same functionality. This allows a peer-to-peer communication between a
single master device and up to 127 slave devices. It also supports the broadcasting of non-confirmed NMT-objects.
Broadcasting is indicated by a Node-ID of zero.

The pre-defined connection set supports one emergency object, one SDO, maximum 4 Receive-PDOs (RPDO) and 4
Transmit-PDOs (TPDO) and the NMT objects.

COB ID Structure of pre-defined Connection Set

Bit|10/9 (8|7 |6 |54 |3|2|1]0
FIF|F|{F|IN|N|N|N|N|N|N
Function Code Node ID

The following table outlines the CO allocation for the CAN controller.

CO | Function Comment ID
1 | TPDO1 64 Digital Inputs 0x0180+own Node ID
4 analogue Inputs
2 | TPDO2 (ADC_wANI1Phy, ADC_wANI2Phy, ADC_wANI3Phy, 0x0280+own Node ID
ADC_w20mAPhy)
3 | TPDO3 4 analogue .Inputs (ADC_w5VPhy, ADC_wKI58, VN_wRevolution, 0x0380+own Node 1D
VN_wVelocity)
4 | Emergency Emergency Message and reserved for TNMT2025 0x0080+own Node ID
5 | Heartbeat Heartbeat, also used for boot-up message. 0x0700+own Node ID
6 | TSDO Send SDO responses 0x0580+own Node ID
Receive NMT commands with ID=0.
7| RNMTO This CO will be serviced via interrupt. 0x0000
8 Reserved for Disabled until required.
RNMT2026
9 | RSDO Receive SDO messages 0x0600+own Node ID
10 | RPDO1 64 Digital Outputs 0x0200+own Node ID
11 | RPDO2 4 analogue Outputs (Main Gauge + 3Sat Gauges) 0x0300+own Node ID
12 | RPDO3 4 analogue Outputs (4 Sat Gauges) 0x0400+own Node ID
13 | RPDO4 4 analogue Outputs (4 Sat Gauges) 0x0500+own Node ID
4 analogue Outputs (4 Sat Gauges). Configurable with
14 | RPDO5 This PDO is not part of the pre-defined connection set. The system WINgauge
designer must allocate a unique ID with WINgauge. gaug
4 analogue Outputs (4 Sat Gauges). Configurable with
15 | RPDO6 This PDO is not part of the pre-defined connection set. The system WIN
designer must allocate a unique 1D with WINgauge. gauge
9 q gaug
4 analogue Outputs (4 Sat Gauges). Configurable with
16 | RPDO7 This PDO is not part of the pre-defined connection set. The system
? ; i WINgauge
designer must allocate a unique ID with WINgauge.
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Object Dictionary

Administrative Messages
(Layer Management, Network Management and Identifier Distribution Messages)

By means of Administrative Messages the setting up of layer specific parameters (Layer Management services), the
initialisation, configuration and supervision of the network is performed. Services and protocols of these functions are
according to the LMT

(Layer Management), NMT (Network Management) and DBT (Distributor) service entities of the CAL specification.

Service Data Messages

Service Data Messages are used for read and write access to all entries of the object dictionary of a device. The main usage
of this facility is device configuration.

CANCcockpit must support multiplexed domain access protocol and expedited transfer (<Sbytes) has to be supported for
SDOs.

The block transfer protocol is for the transfer of larger amounts of data, which is not required for CANcockpit, because
configuration and flash programming is done via K-Line.

Note: Block transfer protocol puts a high demand on resources of RAM for buffering data and also interrupt response time
must be small not to lose any information.

The following services are supported:

» SDO Download, which can be split up into
-Initiate SDO Download
-Download SDO Segment

» SDO Upload, which can be split up into
-Initiate SDO Upload
-Upload SDO Segment

e Abort SDO Transfer

Process Data Messages
Process data messages perform the real-time data transfer.

Transmission:
CANCcockpit supports asynchronous time-triggered PDOs. The PDOs are transmitted no matter if the values have changed or
not. The event time (interval time) can be configured via WINgauge (K-Line) with a resolution of 31.25msec.

Remote request (provide mode) data transfer is also supported, in which case the update time interval value can be
configured (WINgauge) with the same resolution as for asynchronous time-triggered PDOs. The CM of the CO must be set to
Communication Mode: "Provide" (EEPROM parameter)

Reception:

The producer of the PDOs should normally put the information onto the CANopen network cyclical (synchronous or
asynchronous). This information is then received in the corresponding CO of the CANcockpit CAN controller and processed
once every 31.25msec.

However sometimes a device does not sent the information cyclical. In this case it should be possible to configure CANcockpit
so that the information is accessed applying remote request. This remote request will then be sent at a configurable
(WINgauge) interval with a resolution of 31.25msec.

The PDO mapping is static.
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Triggering Modes
The CANopen Communication Profile distinguishes two message-triggering modes:

Event Driven

Message transmission is triggered by the occurrence of an object specific event. In case of the CANcockpit the event
triggering is time-based.

Remotely requested
The transmission of asynchronous PDOs may be initiated on receipt of a remote request initiated by another device.

Pre-defined Messages

(Synchronisation-, Time Stamp-, Emergency Messages)
By means of Pre-defined Messages node synchronisation, time stamping and emergency notification is supported optionally.
Of these options the CANcockpit supports the emergency message.

Entries in Object Directory
Communication Profile Area

Device type (1000h)

The object at index 1000h describes the type of device and its functionality. The 32bit unsigned value is stored in ROM (read
only) and indicates the device profile, here "401=0191h" for generic I/O module supporting digital in- and outputs as well as
analogue 1/0.

Value: 000F 0191

Error registers (1001h)
This object is an error register for CANcockpit. This entry is mandatory for all devices. It is a part of an Emergency object.

The error register is 8bit wide and coded as follows:

Bit M/O Meaning CANcockpit

0 M generic error Yes

1 (®) Current N/A

2 (@) Voltage N/A

3 (6] Temperature N/A

4 (@) communication error (overrun, error state) Automatic timeout function -> not required.
5 (6] device profile specific Reserved for future use (DS401)

6 (6] Reserved (always 0) 0

7 (0] manufacturer specific EEPROM checksum error

If a bit is set to 1 the specified error has occurred. The only mandatory error that has to be signaled is the generic error. The

generic error is signaled at any error situation.

Manufacturer Device Name Object (1008h)

Contains the manufacturer device name. It returns the visible string "CANcockpit".

OBJECT DESCRIPTION

Index 1008h
Name Manufacturer device name
Object Code VAR
Data Type Visible String
Category Optional
ENTRY DESCRIPTION
Access const
PDO Mapping No
Value Range No
Default Value No
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Manufacturer Firmware Version (100Ah)

Contains the manufacturer firmware version description. For CANcockpit this is the firmware date, because this is relevant for
the configuration with WINgauge and is required to be checked before a new EEPROM configuration may be written into the
EEPROM via CANopen. Only, if the firmware version matches the firmware version included in the Intel-hex file, is it allowed
to write the configuration to EEPROM.

Example of the format: 31_12_ 2004

OBJECT DESCRIPTION

INEDX 100Ah
Name Manufacturer firmware version
Object Code VAR
Data Type Visible String
Category Optional
ENTRY DESCRIPTION
Access const
PDO Mapping No
Value Range No
Default Value No

Note: The CANopen standard refers to this object as the "Manufacturer Software Version" however to be consistent with the
terminology applied for CANcockpit this entry has been named "Manufacturer Firmware Version". For CANcockpit the
software is defined to be WINgauge, which is the configuration software running on a personal computer.

COB-ID Emergency Object (1014h)
Index 1014h defines the COB-ID of the Emergency Object (EMCY) as an unsigned 32bit value.
The value is read only and the COB-ID is fixed at 128+own Node ID.

OBJECT DESCRIPTION

Index 1014h

Name COB-ID Emergency message

Object Code VAR

Data Type UNSIGNED32

Category Conditional: Mandatory, if Emergency is supported.

ENTRY DESCRIPTION

Access ro
PDO Mapping No
Value Range UNSIGNED32
Default Value 80h + Node-ID

Consumer Heartbeat (1016h)

CANcockpit is a slave device on the CANopen network and therefore does not monitor the heartbeat of other devices. Hence
this object is not part of the CANcockpit object directory. However RPDO messages required for the gauges and displays are
continuously monitored with a configurable timeout function. If a message is not received within its configured timeout limit,

then this will be communicated to the operator. Affected gauge pointers will move to the error indication position and PVD will

show "------ .
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Producer Heartbeat Time (1017h)
The producer heartbeat time defines the cycle time of the heartbeat. The producer heartbeat time is 0, if it is not used. The
unsigned 16bit value has to be a multiple of 1ms.

OBJECT DESCRIPTION

Index 1017h

Name Producer Heartbeat Time

Object Code VAR

Data Type UNSIGNED16

Category Conditional: Mandatory, if guarding not supported.

ENTRY DESCRIPTION

Access rw

PDO Mapping No

Value Range UNSIGNED16

Default Value As configured in EEPROM (WINgauge)

Identity Object (1018h)

The object at index 1018h contains general information about the device. The Vendor ID (sub-index 1h) contains a unique
value allocated to each manufacturer. The manufacturer-specific Product code (sub-index 2h) identifies a specific device
version.

The manufacturer-specific revision number (sub-index 3h) consists of a major revision number and a minor revision number.
The major revision number identifies a specific CANopen behavior and is administered by VDO. If the CANopen functionality
is expanded, the major revision has to be incremented.

The minor revision number identifies different versions with the same CANopen behavior. The administration of the minor
revision number is the responsibility of the party, who administers the configuration data for a given application (VDO or
OEM).

Rational:

The CANCcockpit system of gauges is very flexible and can be adapted to many applications and requirements. The number
and kind of gauges connected will vary from application to application and therefore the mapping and interpretation of PDO
data will be different from configuration to configuration. A simple mechanism is required to prevent that a CANcockpit system
with an inadequate configuration is connected to the CANopen network.

Solution:

The minor revision number will be utilized to distinguish between different CANcockpit configurations. The number will only be
different, if the characteristics are different, which are relevant as seen from the CANopen perspective. For example, if the
configuration of the J1939 interface is changed, then this does not require a new minor revision humber. However the minor
revision number needs to be changed, if another slave gauge is added, which is driven from CANopen data.

This way it possible for the CANopen master to check, if the connected CANcockpit system has the correct configuration or
belongs to a list of compatible configurations.

All information here is read only, but the minor revision number (EED_stCCopen.wMiRevNo) and the low byte of the major
revision number (EED_stCCopen.bMjRevNo) (only VDO) can be set with WINgauge during configuration. The high byte of the
major revision number is stored in ROM and therefore fixed for a given firmware. For more detail for example the sub-indices,
please refer to DS301 V4.02.

OBJECT DESCRIPTION

Index 1018h
Name Identity Object
Object Code RECORD
Data Type Identity
Category Mandatory
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ENTRY DESCRIPTION

Sub-Index Oh

Description Number of entries
Entry Category Mandatory
Access ro

PDO Mapping No

Value 4

Default Value 4

Sub-Index 1h

Description Vendor ID

Entry Category Mandatory
Access ro

PDO Mapping No

Value Range UNSIGNED32 (Actual value 0x09000053)

Default Value

No

Sub-Index 2h
Description Product code
Entry Category Optional
Access ro

PDO Mapping No

Value Range

UNSIGNED32 (Actual value TBA.)

Default Value

No

Sub-Index 3h

Description Revision number

Entry Category Optional

Access ro

PDO Mapping No

Value Range UNSIGNED32 (Actual value see above)

Default Value

No

Sub-Index 4h
Description Serial number
Entry Category Optional
Access ro

PDO Mapping No

Value Range

UNSIGNED32 (Actual value:

Low word = Series Number

High word = Production Week, Year
as stored in EEPORM)

Default Value

OxFFFFO000

Receive PDO communication parameters (1400h to 1406h)

These RPDO receive asynchronously the values of maximum 32 digital outputs plus the analogue outputs (gauge

indications). The transmission type is 254. The sub-index Oh contains the number of valid entries within the communication

record. Its value is set to 2. All parameters are "read only".

OBJECT DESCRIPTION

Index 1400h to 1406h

Name Receive PDO parameter

Object Code RECORD

Data Type PDO CommPar

Category Mandatory for each supported PDO
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ENTRY DESCRIPTION

Sub-Index Oh

Description Largest sub-index supported
Entry Category Mandatory

Access ro

PDO Mapping No

Value 2

Default Value 2

Sub-Index 1h

Description COB-ID used by PDO
Entry Category Mandatory

Access ro

PDO Mapping No

Value UNSIGNED32

The actual COB-ID is configurable with WINgauge for
each of the 7 RPDOs. The COB-Ids of the first 4 RPDOs
should be configured based on the definitions for the
predefined connection set. The COB-Ids of the remaining
3 RPDOs must be chosen so that no ID conflict for a given
network will result.

COB-lds must be 11bit-ID (standard identifiers)!

Default Value

No

Sub-Index 2h
Description Transmission type
Entry Category Mandatory
Access ro
PDO Mapping No
Value UNSIGNEDS
255
Default Value No

Note:

After power-on and application reset the values of the mapped outputs are as the default values.

Receive PDO mapping parameters (1600h to 1606h)

Contains the mapping for the PDOs the device is able to receive. The sub-index Oh contains the number of valid entries within
the mapping record. This number of entries is also the number of the application variables, which shall be transmitted/
received with the corresponding PDO.

The sub-indices from 1h to number of entries contain the information about the mapped application variables. These entries
describe the PDO contents by their index, sub-index and length (see table below for the format). All three values are
hexadecimal coded and read only.

The structure of the entries from sub-index 1h is as follows:

Byte: MSB | LSB
Index (16bit) Sub-index (8bhit) Obiject length in bits (8hit)
OBJECT DESCRIPTION
Index 1600h to 1606h
Name Receive PDO mapping
Object Code RECORD
Data Type PDO Mapping
Category Mandatory for each supported PDO
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ENTRY DESCRIPTION
1st RPDO: 8x8 Digital outputs:

Index Sub-Index | Comment Value/ hex
1600h 0 Number of mapped objects 8
1 Write Digital Output 1 to 8 6200 01 08
2 Write Digital Output 9 to 16 6200 02 08
3 Write Digital Output 17 to 24 6200 03 08
4 Write Digital Output 25 to 32 6200 04 08
5 Write Digital Output 33 to 40 6200 05 08
6 Write Digital Output 41 to 48 6200 06 08
7 Write Digital Output 49 to 56 6200 07 08
8 Write Digital Output 57 to 64 6200 08 08
2nd RPDO: 4 Analogue Outputs
Index Sub-Index | Comment Value/ hex
1601h 0 Number of mapped objects 4
1 Write Analogue Output 1 6411 01 10
2 Write Analogue Output 2 6411 02 10
3 Write Analogue Output 3 6411 03 10
4 Write Analogue Output 4 6411 04 10
3rd RPDO: 4 Analogue Outputs
Index Sub-Index | Comment Value/ hex
1602h 0 Number of mapped objects 4
1 Write Analogue Output 5 6411 05 10
2 Write Analogue Output 6 6411 06 10
3 Write Analogue Output 7 6411 07 10
4 Write Analogue Output 8 6411 08 10
4th RPDO: 4 Analogue Outputs
Index Sub-Index | Comment Value/ hex
1603h 0 Number of mapped objects 4
1 Write Analogue Output 9 6411 09 10
2 Write Analogue Output 10 6411 0A 10
3 Write Analogue Output 11 6411 0B 10
4 Write Analogue Output 12 6411 0C 10
5th RPDO: 4 Analogue Outputs
Index Sub-Index | Comment Value/ hex
1604h 0 Number of mapped objects 4
1 Write Analogue Output 13 6411 0D 10
2 Write Analogue Output 14 6411 OE 10
3 Write Analogue Output 15 6411 OF 10
4 Write Analogue Output 16 641110 10
6th RPDO: 4 Analogue Outputs
Index Sub-Index | Comment Value/ hex
1605h 0 Number of mapped objects 4
1 Write Analogue Output 17 641111 10
2 Write Analogue Output 18 641112 10
3 Write Analogue Output 19 6411 13 10
4 Write Analogue Output 20 6411 14 10
7th RPDO: 4 Analogue Outputs
Index Sub-Index | Comment Value/ hex
1606h 0 Number of mapped objects 4
1 Write Analogue Output 21 6411 15 10
2 Write Analogue Output 22 6411 16 10
3 Write Analogue Output 23 641117 10
4 Write Analogue Output 24 6411 18 10
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Transmit PDO communication parameters (1800h to 1802h)
Contains the communication parameters for the PDOs the device is able to transmit. The parameters are read only.

OBJECT DESCRIPTION

Index 1800h to 1802h
Name Transmit PDO parameter
Object Code RECORD
Data Type PDO CommPar
Category Mandatory for each supported PDO
ENTRY DESCRIPTION
Index Sub-Index | Comment Value
1800h 0 Largest sub-index supported 2
1 COB-ID used by PDO Configurable with WINgauge
2 Transmission type 254

Manufacturer specific:

Asynchron time-based with the option to configure
(WINgauge) for remote request operation.
Transmission interval time can be configured with

WINgauge.
ENTRY DESCRIPTION
Index Sub-Index Comment Value
1801h 0 Largest sub-index supported 2
1 COB-ID used by PDO Configurable with WINgauge
2 Transmission type 254

Manufacturer specific:

Asynchron time-based with the option to configure
(WINgauge) for remote request operation.
Transmission interval time can be configured with

WINgauge.
ENTRY DESCRIPTION
Index Sub-Index | Comment Value
1802h 0 Largest sub-index supported 2
1 COB-ID used by PDO Configurable with WINgauge
2 Transmission type 254

Manufacturer specific:

Asynchron time-based with the option to configure
(WINgauge) for remote request operation.
Transmission interval time can be configured with

WINgauge.

Transmit PDO mapping parameter (LA00Oh to 1A02h)
Contains the read only mapping for the PDOs the device is able to transmit.

1st TPDO: 8x8 Digital Inputs:

Index Sub-Index | Comment Value/ hex

1A00h 0 Number of mapped objects 8
1 Read Digital Input 1 to 8 6000 01 08
2 Read Digital Input 9 to 16 6000 02 08
3 Read Digital Input 17 to 24 6000 03 08
4 Read Digital Input 25 to 32 6000 04 08
5 Read Digital Input 33 to 40 6000 05 08
6 Read Digital Input 41 to 48 6000 06 08
7 Read Digital Input 49 to 56 6000 07 08
8 Read Digital Input 57 to 64 6000 08 08
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2nd TPDO: 4 Analogue Inputs

Index Sub-Index | Comment Value/ hex
1A01h 0 Number of mapped objects 4
1 Read Analogue Input 1 6401 01 10
2 Read Analogue Input 2 6401 02 10
3 Read Analogue Input 3 6401 03 10
4 Read Analogue Input 4 6401 04 10
3rd TPDO: 4 Analogue Inputs
Index Sub-Index | Comment Value/ hex
1A02h 0 Number of mapped objects 4
1 Read Analogue Input 5 6401 05 10
2 Read Analogue Input 6 6401 06 10
3 Read Analogue Input 7 6401 07 10
4 Read Analogue Input 8 6401 08 10

Manufacturer Specific Profile Area

CANopen Display

Write display mode (2000h)

This variable controls the CANopen Display.

The following description is in a format based on CiA DS301: CANopen Application Layer and Communication Profile, Version
4.02

OBJECT DESCRIPTION

Index 2000h
Name Write display mode
Object Code VAR
Data Type UNSIGNED32
Category Optional
ENTRY DESCRIPTION
Access wo
PDO Mapping No
Value Range Coding and Value Range see below.
Default Value 0

Writing onto the LCD of the CANcockpit main gauge involves the following steps:

1.  Write the desired texts via SDO as strings into the objects 2001h to 2003h. Keep in mind that the object 2003h
addresses the same internal memory as the objects 2001h and 2002h, but in a different format.

2. Activate the desired display by writing the display mode object. This also selects the corresponding graphic symbols.

As with all Alarms and Warnings the display can be configured to remain until it has been acknowledged or disappear as soon
as the relevant Bit-Signal (A) or (W) as described below becomes 0.

The UNSIGNED32 variable is defined as follows:

MSB LSB
Byte3 Byte2 Bytel ByteO
See below for coding Reserved, set to 0. Index to Graphic Symbol | Index to Graphic Symbol for
for Alarm Warning
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MSB = Byte3

Bit |7 |6 |5 |4 |3 |2 1 0
FIR|IR|R|R|R |[A |W

F: Format Bit

1-> 4lines x 16character (only Alarm or Warning)
0 -> 2lines x 8character (Alarm and/ or Warning)

R: Reserved Bit, set to 0.

A:  Alarm Bit
1-> Alarm Display is activated (if configured)
0 -> Alarm Display is not activated.

W: Warning Bit
1-> Warning Display is activated (if configured)
0 -> Warning Display is not activated.

Note:

1. If the Format Bit (F) is 1, then only either the Alarm Bit (A) or the Warning Bit (W) may be 1. In case (F), (A) and (W) are
1, the same 4lines x 16 characters will appear as Alarm and Warning Display.

2. CANcockpit handles this variable as a structure with the name: Copen_stDispMode. The address of this 4byte structure
is available in the ROM symbol table, so that a Warning or Alarm can be configured based on the value of the Warning
or Alarm Bit (A or W) in byte 3 (address = & Copen_stDispMode + 3bytes).

Write Alarm display data 2Lines x 8characters (2001h)
This visible string object provides the text for the CANopen Alarm display. It has a length of 16bytes. The character set is the
large font (12x16pixel) CANcockpit character set as specified in the EEPROM specification. This object should not be written

to, if the 4lines x 16character format is selected.

OBJECT DESCRIPTION

Index 2001h
Name Write Alarm display data
Object Code VAR
Data Type VISIBLE_STRING
Category Optional
ENTRY DESCRIPTION
Access wo
PDO Mapping No
Value Range 20h to 7Fh

Default Value "

Write Warning display data 2Lines x 8characters (2002h)

This visible string object provides the text to be displayed on the CANopen Warning Display. It has a length of 16bytes. The
character set is the large font (12x16pixel) CANcockpit character set as specified in the EEPROM specification. This object
should not be written to, if the 4lines x 16character format is selected.

OBJECT DESCRIPTION

Index 2002h
Name Write Warning display data
Object Code VAR
Data Type VISIBLE_STRING
Category Optional
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ENTRY DESCRIPTION

Access wo
PDO Mapping No
Value Range 20h to 7Fh

Default Value "

Write Alarm or (but not and) Warning Display 4x16 (2003h)

This visible string object provides the text to be displayed on the CANopen Alarm or Warning Display (only one of the two). It
has a length of 64bytes. The character set is the small font (6x8pixel) CANcockpit character set as specified in the EEPROM
specification. This object should not be written to, if the 2lines x 8character format is selected.

OBJECT DESCRIPTION

Index 2003h
Name Write Alarm or Warning display data
Object Code VAR
Data Type VISIBLE_STRING
Category Optional
ENTRY DESCRIPTION
Access wo
PDO Mapping No
Value Range 20h to 7Fh

Default Value "

Trigger Hardware Reset (2004h)

This variable allows triggering a complete hardware reset of the CANcockpit system. The function can be activated after a
new configuration has been written to EEPROM, so that it will not be necessary to disconnect power from CANcockpit to
activate the new settings.

Caution: This reset does not only affect the CANopen interface of CANcockpit. When this function is activated CANcockpit
enters a loop and stops serving the watchdog. This will trigger a watchdog reset after a short delay.

To prevent accidental activation of this function, it will only operate, if the special security code will be written to this object in
pre-operational state. All other data will be ignored.

OBJECT DESCRIPTION

Index 2004h

Name Trigger Hardware Reset

Object Code VAR

Data Type UNSIGNED32

Category Optional
ENTRY DESCRIPTION

Access WO

PDO Mapping No

Value Range OxXCE560A1F

Default Value No
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Read and Write an EEPROM Data Record from and to EEPROM access buffer (2005h).

This object is required to transfer data records to and from CANcockpit via the CANopen interface. The data is contained in
Data Records as specified below. One record contains 16 or less data bytes and only one record is transferred at any time.
This way the SDO client can access the complete EEPROM data record for record.

OBJECT DESCRIPTION

Index 2005h
Name Read and Write EEPROM Data Record
Object Code VAR
Data Type OCTET_STRING
Category Optional
ENTRY DESCRIPTION
Access Rw
PDO Mapping No
Value Range 0x00 to OxFF
Default Value N/A

EEPROM Data Record Format for CANopen interface of CANcockpit:

Description Data 16bit-Address yumber of valid Reserved Checksum

ata bytes

Size/ bytes 16 2 1 1 1

Symbol D[16] LH N R C

Symbol Description

D[16] 16 data bytes are transferred in this field.

LH Here the target address as a 16bit hexadecimal value is entered. The first byte represents the low byte
of this address. The following byte is the high byte of the address. The address is a byte address, but
because the EEPROM is organised in 16bit words, this address (LH) must always be an even number.

N This byte indicates the number of valid data bytes contained from the beginning of D[16]. This byte must
always be set to 16. Other values will result in an error.

R Reserved, please set to 0.

C Each record ends with an 8bit Checksum field, which contains the two's complement of the 8bit sum of
all bytes starting from "D[0]" to and including "R". Therefore, adding this sum and the value contained in
the Checksum field (8bit addition) must result in zero.

Read Data Record from EEPROM
To read EEPROM data the object 2006h has to be read first to check, if the EEPROM is not busy, then a read command

including the byte address of the requested data can be written into object 2006h. Next object 2006h has to be polled until the
Rdy-Bit is 1, indicating that the requested data is available in object 2005h or until the Err-Bit becomes 1, indicating an error.
In case of an error no data can be read, otherwise the EEPROM Data Record in object 2005h contains the requested data
and can now be read.

Note: EEPROM read/ write access should not be performed during normal system operation. A hardware reset is
required to make EEPROM changes active after successfully writing to EEPROM. EEPROM block checksums have to
be correct.
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Write EEPROM Data Record to EEPROM
Writing a data record to EEPROM involves the following steps:

1. Check object 2006h and if the EEPROM is not busy, write one Record as specified above into this object of CANcockpit.

2. If this transfer was successful, activate the EEPROM write procedure using the control word described under object "Read/
Write access EEPROM (2006h)". Note that the address given in object 2005h must be equal to the address in object 2006h,
otherwise the write operation will be rejected.

3. Read object 2006h to check for general errors until the EEPROM is not busy anymore.

4. When all data has been written, verify the EEPROM data using record read operation.

Read/ Write access EEPROM (2006h)

This object controls the access to the CANcockpit parameter memory (EEPROM).

OBJECT DESCRIPTION

Index 2006h
Name Read and Write access EEPROM
Object Code VAR
Data Type UNSIGNED32
Category Optional
ENTRY DESCRIPTION
Access Rw
PDO Mapping No
Value Range As defined below.
Default Value N/A

The UNSIGNED32 variable is defined as follows:

MSB | | LSB
Byte3 Byte2 Bytel ByteO
See below for coding Check Byte High byte of address Low byte of address

Byte3 contains the command and status bits for the EEPROM read and write operation.

MSB = Byte3
Bit | 7 6 5 4 |3 |2 1 0
Rdy | Err [Bsy |0 |0 | O Rd | Wr

Rdy:
This bit should always be set to 0, if the object is written to. CANcockpit will set it to 1, when the read has been finished
successfully. In case of a read operation, the requested data will then be available in the EEPROM Data Record object.

Err:
This bit should always be set to 0, if the object is written to. CANcockpit will set this bit in case the requested operation
produced an error. If Err will be 1, then Rdy will not become 1.

Bsy:

This bit must be checked and must be 0, before an EEPROM Data Record may be written to object 2005h and before an
EEPROM read or write command may be written to object 2006h. If this bit is 1, it indicates, that the EEPROM is busy and
cannot be accessed now. When an EEPROM write operation has been started, CANcockpit will set this bit to 1 and
automatically clear it after the EEPROM write has finished.

Rd =1 -> Read EEPROM contents command starting at the address (Bytel and Byte0) into EEPROM Data Record. The
Check Byte (Byte2) must be set to OxAA, otherwise an error will be returned. If Rd=1, Wr must be 0.

Wr = 1 -> Write data in EEPROM Data Record (object 2005h) into EEPROM. The Check Byte (Byte2) must be set to 0x55,
otherwise an error will be returned and no write operation will be performed. If Wr=1, Rd must be 0.
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Standardised Device Profile Area
Read 64 digital Inputs byte wise (6000h)

This object shall read groups of 8 input lines as 8-bit information. Up to eight 8-Bit inputs are addressable in CANcockpit.

The CANcockpit main gauge has no hardware digital inputs. However it is possible to select internal variables via
configuration, for example the status of the 16 SAT- and 16 external warning lamps, plus the switch outputs as digital input
signals to be transmitted to the CANopen bus. The selected byte variables are polarity processed (object 6002h) before they
are made available in an internal result array "Copen_b6000DI1[8]".

OBJECT DESCRIPTION

Index 6000h

Name Read Input 8 Bit

Object Code Array

Data Type UNSIGNEDS8

Category Conditional: Device with digital inputs
ENTRY DESCRIPTION

Sub-Index 0

Description Number of Inputs 8-Bit

Access Ro

Entry Category Mandatory

PDO Mapping No

Value 8

Default Value 8

Sub-Index 1

Description Read Input 1 to 8

Access Ro

Entry Category Mandatory

PDO Mapping Default

Value Range Unsigned8

Default Value No

Sub-Index 2

Description Read Input 9 to 16

Access Ro

Entry Category Mandatory

PDO Mapping Default

Value Range Unsigned8

Default Value No

Sub-Index 3

Description Read Input 17 to 24

Access Ro

Entry Category Mandatory

PDO Mapping Default

Value Range Unsigned8

Default Value No

Sub-Index 4

Description Read Input 25 to 32

Access Ro

Entry Category Mandatory

PDO Mapping Default

Value Range Unsigned8

Default Value No
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Sub-Index 5

Description Read Input 33 to 40
Access Ro

Entry Category Mandatory

PDO Mapping Default

Value Range Unsigned8

Default Value No

Sub-Index 6

Description Read Input 41 to 48
Access Ro

Entry Category Mandatory

PDO Mapping Default

Value Range Unsigned8

Default Value No

Sub-Index 7

Description Read Input 49 to 56
Access Ro

Entry Category Mandatory

PDO Mapping Default

Value Range Unsigned8

Default Value No

Sub-Index 8

Description Read Input 57 to 64
Access Ro

Entry Category Mandatory

PDO Mapping Default

Value Range Unsigned8

Default Value No

Polarity of 64 digital Inputs (6002h)

This object shall define the polarity of a group of 8 input lines. Input polarity can be inverted individually.

1 =input inverted, 0 =input not inverted

From CANopen this object is read only, but it can be configured with WINgauge to the requirements of the application.

OBJECT DESCRIPTION

Index 6002h
Name Polarity Input 8-Bit
Object Code Array
Data Type UNSIGNEDS8
Category Optional
ENTRY DESCRIPTION
Sub-Index 0
Description Number of Inputs 8-Bit
Access ro
Entry Category Mandatory
PDO Mapping No
Value 8
Default Value 8
Sub-Index 1
Description Polarity Input 1 to 8
Access Ro
Entry Category Mandatory
PDO Mapping No
Value Range Unsigned8
Default Value No
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Sub-Index 2

Description Polarity Input 9 to 16

Access Ro

Entry Category Mandatory

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 3

Description Polarity Input 17 to 24

Access Ro

Entry Category Mandatory

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 4

Description Polarity Input 25 to 32

Access Ro

Entry Category Mandatory

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 5

Description Polarity Input 33 to 40

Access Ro

Entry Category Mandatory

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 6

Description Polarity Input 41 to 48

Access Ro

Entry Category Mandatory

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 7

Description Polarity Input 49 to 56

Access Ro

Entry Category Mandatory

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 8

Description Polarity Input 57 to 64

Access Ro

Entry Category Mandatory

PDO Mapping No

Value Range Unsigned8

Default Value No
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Write 64 digital Outputs byte wise (6200h)

Values written via SDO will overwrite PDO values and vice versa.

Digital outputs of the CANopen network are actually digital inputs for CANcockpit. The result of the polarity processing (object
6202h) and timeout control (object 6206h and object 6207h) is available in the result array "Copen_abDO[8]". Warning or
Alarm conditions can be directed to the contents of these signals, hence making it possible to trigger an Alarm or Warning

based on information coming in via CANopen (RPDO1).

Writing to this object via SDO will be rejected in operational state (NMT) to prevent access conflicts. Writing in preoperational
state is possible and values will be retained, if the corresponding error mode bit is 0. If this bit is 1, then the output state will be

according to the configured error value when no PDOs are received (including timeout condition and transitions to

initialisation, stop or preoperational).
Reading this object via SDO will return the following:

Condition

Read Result

Preoperational

OxFF for all bytes

Operational no RPDO1 timeout condition

Valid bytes as received in RPDO1

Operational, but RPDO1 timeout condition

OxFF for all bytes

OBJECT DESCRIPTION

Index 6200h

Name Write Output 8-Bit

Object Code Array

Data Type UNSIGNEDS

Category Conditional: Device with digital outputs
ENTRY DESCRIPTION

Sub-Index 0

Description Number of Outputs 8-Bit

Access ro

Entry Category Mandatory

PDO Mapping No

Value 8

Default Value 8

Sub-Index 1

Description Write Output 1 to 8

Access rw

Entry Category Mandatory

PDO Mapping Default

Value Range Unsigned8

Default Value No

Sub-Index 2

Description Write Output 9 to 16

Access rw

Entry Category Optional

PDO Mapping Default

Value Range Unsigned8

Default Value No

Sub-Index 3

Description Write Output 17 to 24

Access rw

Entry Category Optional

PDO Mapping Default

Value Range Unsigned8

Default Value No

Sub-Index 4

Description Write Output 25 to 32

Access rw

Entry Category Optional

PDO Mapping Default

Value Range Unsigned8

Default Value No
TUO00-0726-5111102 Technische Anderungen vorbehalten 0609 Technical details subject to change

The reproduction, distribution and utilization of this document as well as the communication of its contents to others without express
authorization is prohibited. Offenders will be held liable for the payment of damages. All right reserved in the event of the grant of a patent,

utility model or design.

5.2-26

VDO



CANopen-Specification for CANcockpit

Product Manual CANcockpit

Sub-Index 5

Description Write Output 33 to 40
Access rw

Entry Category Optional

PDO Mapping Default

Value Range Unsigned8

Default Value No

Sub-Index 6

Description Write Output 41 to 48
Access rw

Entry Category Optional

PDO Mapping Default

Value Range Unsigned8

Default Value No

Sub-Index 7

Description Write Output 49 to 56
Access rw

Entry Category Optional

PDO Mapping Default

Value Range Unsigned8

Default Value No

Sub-Index 8

Description Write Output 57 to 64
Access rw

Entry Category Optional

PDO Mapping Default

Value Range Unsigned8

Default Value No

Change Polarity Output 8-Bit (6202h)

This object shall define the polarity of a group of 8 output lines.

1 =output inverted 0 =output not inverted

OBJECT DESCRIPTION

Output polarity can be inverted individually.

Index 6202h
Name Change Polarity Output 8-Bit
Object Code Array
Data Type UNSIGNEDS8
Category Optional
ENTRY DESCRIPTION
Sub-Index 0
Description Number of Outputs 8-Bit
Access ro
Entry Category Mandatory
PDO Mapping No
Value 8
Default Value 8
Sub-Index 1
Description Polarity Output 1 to 8
Access Ro
Entry Category Mandatory
PDO Mapping No
Value Range Unsigned8
Default Value No
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Sub-Index 2

Description Polarity Output 9 to 16

Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 3

Description Polarity Output 17 to 24

Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 4

Description Polarity Output 25 to 32

Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 5

Description Polarity Output 33 to 40

Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 6

Description Polarity Output 41 to 48

Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 7

Description Polarity Output 49 to 56

Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 8

Description Polarity Output 57 to 64

Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No
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Error Mode Output 8-Bit (6206h)
This object indicates, whether an output is set to a pre-defined error value (see 6207n object) in case of a message time out.
1 = output value shall take the pre-defined condition specified in 6207h object
0 = output value shall be kept if an error occurs

Actual values can be configured with WINgauge (EEPROM parameters).

OBJECT DESCRIPTION

Index 6206h
Name Error Mode Output 8-Bit
Object Code Array
Data Type UNSIGNEDS
Category Optional
ENTRY DESCRIPTION
Sub-Index 0
Description Number of Outputs 8-Bit
Access ro
Entry Category Mandatory
PDO Mapping No
Value 8
Default Value 8
Sub-Index 1
Description Error Mode Output 1 to 8
Access Ro
Entry Category Mandatory
PDO Mapping No
Value Range Unsigned8
Default Value No
Sub-Index 2
Description Error Mode Output 9 to 16
Access Ro
Entry Category Optional
PDO Mapping No
Value Range Unsigned8
Default Value No
Sub-Index 3
Description Error Mode Output 17 to 24
Access Ro
Entry Category Optional
PDO Mapping No
Value Range Unsigned8
Default Value No
Sub-Index 4
Description Error Mode Output 25 to 32
Access Ro
Entry Category Optional
PDO Mapping No
Value Range Unsigned8
Default Value No
Sub-Index 5
Description Error Mode Output 33 to 40
Access Ro
Entry Category Optional
PDO Mapping No
Value Range Unsigned8
Default Value No
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Sub-Index 6

Description Error Mode Output 41 to 48
Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 7

Description Error Mode Output 49 to 56
Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 8

Description Error Mode Output 57 to 64
Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Error Value Output 8-Bit (6207h)
On condition that the corresponding Error Mode is active, device failures shall set the outputs to the value configured by this

object.

0 = Output shall be set to ‘0’ in case of fault, if 6206h object is enabled
1 = Output shall be set to ‘1’ in case of fault, if 6206h object is enabled

Actual values can be configured with WINgauge (EEPROM parameters).

OBJECT DESCRIPTION

Index 6207h
Name Error Value Output 8-Bit
Object Code Array
Data Type UNSIGNEDS
Category Optional
ENTRY DESCRIPTION
Sub-Index 0
Description Number of Outputs 8-Bit
Access ro
Entry Category Mandatory
PDO Mapping No
Value 8
Default Value 8
Sub-Index 1
Description Error Value Output 1 to 8
Access Ro
Entry Category Mandatory
PDO Mapping No
Value Range Unsigned8
Default Value No
Sub-Index 2
Description Error Value Output 9 to 16
Access Ro
Entry Category Optional
PDO Mapping No
Value Range Unsigned8
Default Value No
TUO00-0726-5111102 Technische Anderungen vorbehalten 0609 Technical details subject to change 5.2-30

The reproduction, distribution and utilization of this document as well as the communication of its contents to others without express

authorization is prohibited. Offenders will be held liable for the payment of damages. All right reserved in the event of the grant of a patent,

utility model or design.

VDO



CANopen-Specification for CANcockpit

Product Manual CANcockpit

Sub-Index 3

Description Error Value Output 17 to 24
Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 4

Description Error Value Output 25 to 32
Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 5

Description Error Value Output 33 to 40
Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 6

Description Error Value Output 41 to 48
Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 7

Description Error Value Output 49 to 56
Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Sub-Index 8

Description Error Value Output 57 to 64
Access Ro

Entry Category Optional

PDO Mapping No

Value Range Unsigned8

Default Value No

Read analogue Inputs word wise (6401h)
This object shall read the value of the input channel 'n'. Value is 16-Bit wide or less. The value shall be always left adjusted.
The remaining bits at the right side of the LSB shall be set to zero.

Note: This object always refers to 16bit values (word). The CANcockpit firmware can also handle 8bit data to be assembled
into a TPDO. This can be configured, however an SDO read access to this object will only return the same data as in the
TPDO, if no 8bit values were selected.

OBJECT DESCRIPTION

Index 6401h
Name Read Analogue Input 16-Bit
Object Code Array

Integerl16 (or unsigned16, depending on actual

Data Type configuration data)
Category Conditional: Device with analog input
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ENTRY DESCRIPTION

Sub-Index 0

Description Number of Analogue Inputs 16-Bit

Access ro

Entry Category Mandatory

PDO Mapping No

Value 8

Default Value 8

Sub-Index 1

Description Analogue Input 1

Access Ro

Entry Category Mandatory

PDO Mapping Default

Value Range Integerl6

Default Value No

Sub-Index 2

Description Analogue Input 2

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No

Sub-Index 3

Description Analogue Input 3

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No

Sub-Index 4

Description Analogue Input 4

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No

Sub-Index 5

Description Analogue Input 5

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No

Sub-Index 6

Description Analogue Input 6

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No

Sub-Index 7

Description Analogue Input 7

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No
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Sub-Index 8

Description Analogue Input 8
Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6
Default Value No

Write analogue Outputs word wise (6411h)
This object shall write an Integer16 value to the output channel 'n'. The value shall be always left adjusted.

Here the variables represent physical values (process values), before the output characteristic of the gauges or the
conversion for a PVD. Access is directly to the CAN receive buffer objects. When values are entered the corresponding
timeout counter is to be reset. When the timeout expires data will become invalid, which means that data has to be
"refreshed" within the configured timeout period.

SDO entries will overwrite PDO values and vice versa.
Reading the object will return OXFFFF in case of a timeout condition.

OBJECT DESCRIPTION

Index 6411h

Name Write Analogue Output 16-Bit

Object Code Array

Data Type Integer16 _(or unsigned16, depending on actual
configuration data)

Category Conditional: Device with analogue outut

ENTRY DESCRIPTION

Sub-Index 0

Description Number of Analogue Outputs 16-Bit

Access ro

Entry Category Mandatory

PDO Mapping No

Value 24

Default Value 24

Sub-Index 1

Description Analogue Output 1

Access Ro

Entry Category Mandatory

PDO Mapping Default

Value Range Integerl6

Default Value No

Sub-Index 2

Description Analogue Output 2

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No

Sub-Index 3

Description Analogue Output 3

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No
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Sub-Index 4

Description Analogue Output 4

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No

Sub-Index 5

Description Analogue Output 5

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No

Sub-Index 6

Description Analogue Output 6

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No

Sub-Index 7

Description Analogue Output 7

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No

Sub-Index 8

Description Analogue Output 8

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No
to

Sub-Index 24

Description Analogue Output 24

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integerl6

Default Value No
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6. System Components, Spare Parts and Accessories

6.1 System Components

6.1.1Master Gauges

Example:
Tachometer

Housing dia. 80 mm

Master gauge Sealing ring Clamp ring
Partnumber | MOQ | Description

Master 80 mm
A2C60000020 10 | CCM 80 Tacho 0-3*1000/min S tb
A2C60000021 10 | CCM 80 Tacho 0-4*1000/min S tb
A2C60000022 10 | CCM 80 Speedo 0-60km/h S th
A2C60000023 10 | CCM 80 Speedo 0-120km/h S th
A2C60000024 10 | CCM 80 Speedo 0-200km/h S tb
A2C60000025 10 | CCM 80 Speedo 0-80mph D tb
A2C60000026 10 | CCM 80 Speedo 0-30km/h S tb
A2C60000027 10 | CCM 80 Tacho 0-8*1000/min S tb

Master 85 mm
A2C60000070 10 | CCM 85 Tacho 0-3*1000rpm S tb
A2C60000071 10 | CCM 85 Tacho 0-4*1000rpm S tb
A2C60000072 10 | CCM 85 Speedo 0-120km/h S tb
A2C60000073 10 | CCM 85 Speedo 0-80mph S tb
A2C60000074 10 | CCM 85 Speedo 0-100mph S tb
A2C60000075 10 | CCM 85 Speedo 0-120mph S tb
A2C60000076 10 | CCM 85 Tacho 0-5*1000rpm S tb

Master 100 mm
A2C60000126 10 | CCM 100 Tacho 0-30*100/min S tb
A2C60000127 10 | CCM 100 Tacho 0-40*100/min S tb
A2C60000128 10 | CCM 100 Speedo 0-60km/h S tb
A2C60000129 10 | CCM 100 Speedo 0-120km/h S tb
A2C60000130 10 | CCM 100 Speedo 0-200km/h S tb
A2C60000131 10 | CCM 100 Speedo 0-50mph D tb
A2C60000132 10 | CCM 100 Speedo 0-140mph D tb
A2C60000133 10 | CCM 100 Speedo 0-200km/h D tb
A2C60000134 10 | CCM 100 Speedo 0-120mph D tb
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Product Manual CANecockpit

6. System Components, Spare Parts and Accessories

6.1 System Components
6.1.2Satelitte Gauges

Example:
Pressure gauge
Housing dia. 52 mm

Satelitte gauge Sealing ring Clamp ring
Partnumber | MOQ | Description
Slave 52 mm
A2C60000251 10 | CCS 52 PressOil 0-5bar S th
A2C60000252 10 | CCS 52 PressOil 0-10bar S tb
A2C60000253 10 CCS 52 PressOil 0-500kPa S tb
A2C60000254 10 | CCS 52 PressOil 0-1000kPa S tb
A2C60000255 10 | CCS 52 PressOil 0-80psi D tb
A2C60000256 10 CCS 52 PressOil 0-100psi D th
A2C60000257 10 | CCS 52 PressOil 0-150psi D th
A2C60000258 10 CCS 52 PressBr 0-10bar S tb
A2C60000259 10 CCS 52 PressBrl 0-10bar S tb
A2C60000260 10 | CCS 52 PressBr2 0-10bar S th
A2C60000261 10 | CCS 52 Pressl 0-250bar S wo tb
A2C60000262 10 CCS 52 Press2 0-250bar S wo tb
A2C60000263 10 | CCS 52 PressBr 0-150psi D th
A2C60000264 10 CCS 52 PressBr 0-16bar S tb
A2C60000265 10 CCS 52 PressTr 0-28bar S tb
A2C60000266 10 | CCS 52 PressTr 0-400psi D tb
A2C60000267 10 | CCS 52 PressTu 0-2bar S th
A2C60000268 10 CCS 52 TempOQil 50-150C S tb
A2C60000269 10 | CCS 52 TempTr 50-150C S tb
A2C60000270 10 | CCS 52 TempTr 50-150C D tb
A2C60000271 10 CCS 52 TempTr 120-300F D tb
A2C60000272 10 | CCS 52 Temp 60-200C S wo tb
A2C60000273 10 | CCS 52 TempWa 40-120C S tb
A2C60000274 10 CCS 52 TempWa 40-120C D tb
A2C60000275 10 | CCS 52 TempWa 100-280F D tb
A2C60000276 10 | CCS 52 TempHy 20-120C S tb
A2C60000277 10 CCS 52 TempPyro 100-900C S tb

TUO00-0736-0000002 Technische Anderungen vorbehalten 0609
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Product Manual CANcockpit

6. System Components, Spare Parts and Accessories

6.1 System Components
6.1.2Satelitte Gauges

Partnumber | MOQ | Description
Slave 52 mm
A2C60000278 10 | CCS 52 LevelFuel 0-1 S'tb
A2C60000279 10 | CCS 52 LevelFuel E-F S'th
A2C60000280 10 | CCS 52 LevelFw 0-1 Sth
A2C60000281 10 | CCS 52 LevelWw0-1Stb
A2C60000282 10 | CCS 52 Volt8-16V Stb
A2C60000283 10 | CCS 52 Volt 10-18V S tb
A2C60000284 10 | CCS52Volt 18-32V S th
A2C60000285 10 | CCS 52 Am -125/+125A S tb
A2C60000286 10 | CCS 52 Tacho 0-3*1000/min S tb
A2C60000287 10 | CCS 52 Speedo 0-60km/h S th
A2C60000288 10 | CCS 52 TempOil 120-300F D tb
A2C60000289 10 | CCS 52 Volt 20-34V S tb
A2C60000354 10 | CCS 52 PressQil 0-10bar S on tb
A2C60000355 10 | CCS 52 TempWa 40-120C S on th
Big Slave 85 mm
A2C60000356 10 | CCS 80 Tacho 0-3*1000/min S tb
A2C60000357 10 | CCS 80 Speedo 0-60km/h S th
A2C60000358 10 | CCS 80 Speedo 0-80mph D tb
A2C60000359 10 | CCS 80 Speedo 0-60km/h D tb
Big Slave 100 mm
A2C60000360 10 | CCS 100 Tacho 0-3*1000/min S tb
A2C60000361 10 | CCS 100 Speedo 0-120km/h S th

6.1.3Master Black Box

Partnumber | MOQ |Description

Master Black Box

A2C60500641 | 10 |CCM Black Box

TUO00-0736-0000002 Technische Anderungen vorbehalten 0609 Technical details subject to change



Product Manual CANcockpit

6. System Components, Spare Parts and Accessories

6.1 System Components
6.1.4Articel description

CCS 52 PressQil 0-5bar S on tb ABCDE

1 2 3 4 5 6 7 8 9
1 Device type 2 Diameter 5 Main scale
CAMcockpit BlackBox - CCB 52 mm -62 min. "-" max. unit
CAMNcockpit Master -CCM 20 mm -80 <
CAMNcockpit Slave = ] . 85 mm -85 gir?g}i%eam 5
CAMcockpit Hamess - CCH 100 mm  -100
TR Double scale -D
Ammeter - Am Speedometer - Speedo 150 Svml,?ul 5
Level - Level Tachometer -Tacho ioan, g
Pressure - Press Temperature - Temp Drj-road N
Fyrometer - Pyro Voltmeter - Volt Without L
Rear YWheel - RearW 8 Bezel
4 Reference Triangle black -th
AdBlue - AdBlue Hydraulics - Hy R0 eianion oic
Air - Air Transmission - Tr 9 Customer
Erake -Br Turbo - Tu optional
Engine il - Oil Wiater -Wa
Freshwater - Fw Wastewater - Wy
Fuel - Fuel

TU00-0736-0000002 Technische Anderungen vorbehalten 0609
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Product Manual CANcockpit

6. System Components, Spare Parts and Accessories

6.2 Spare Parts and Accessories
6.2.1Spare Parts

Clamp rings

\ 1
N | 2
SN m—— g
)
)
O
for gauges dia. 52 mm / dia. 80 mm
Pos. Designation Items / Package Order No.
1 Clamp ring dia. 52 mm 1 800-005-015G
2 Clamp ring dia. 80 mm 1 800-005-005G

TUO00-0736-0000002 Technische Anderungen vorbehalten 0609 Technical details subject to change




Product Manual CANecockpit

6. System Components, Spare Parts and Accessories

6.2 Spare Parts and Accessories
6.2.2Accessories

Wiring harnesses

Pos. Designation Iltems / Package Order No.
1 Wiring harness master (26-pole), 3000 mm long 10 A2C53041729
2 Wiring harness master-satelitte, 200 mm long 10 A2C53344035
3 Wiring harness satelitte-satelitte, 200 mm long 10 A2C53344036

TUO00-0736-0000002 Technische Anderungen vorbehalten 0609 Technical details subject to change




Product Manual CANecockpit

6. System Components, Spare Parts and Accessories

6.2 Spare Parts and Accessories

6.2.2Accessories

Parts for own installation of the wiring harnesses

Pos. Designation Iltems / Package Order No.

1 Hand tool AMPMODU (AMP-Nr. 0-0169481-1) — —

2 Housing AMPMODU 100 X11-602-000-002
3 Draw-off bracket AMPMODU 100 X11-602-000-005
4 Contact seal AMPMODU 100 X11-602-000-004
5 Contact housing AMPMODU 100 X11-602-000-001
6 Contact (master) AMPMODU 200 X11-602-000-003
7 Push out tool AMPMODU (AMP-No. 0-0091084-1) — —

8 Wire 0.5mm2 — —

9 Cable strap — —

10 Hand tool MATE-N-LOCK (AMP-No. 0-0734202-1) — —

11 Connector, 4-pole MATE-N-LOCK 100 X11-602-000-006
12 Connector, 6-pole MATE-N-LOCK 100 X11-602-000-008
13 Pin MATE-N-LOCK 1000 A2C59512862
14 Push out tool MATE-N-LOCK (AMP-No. 0-0189727-1) — —

15 Wire, yellow 0.75mm2 — —

16 Wire, red 0.75mm2 — —

17 Wire, black 0.75mm2 — —

TUO00-0736-0000002 Technische Anderungen vorbehalten 0609 Technical details subject to change



Product Manual CANcockpit

6. System Components, Spare Parts and Accessories
6.2 Spare Parts and Accessories

6.2.2Accessories

Software Accessories

VDO CANcockpit Interface
(Wingauge)
X11-602-000-009

s
Coafhe 8l Tiadvs Gt

20@
CANcockpit P T &
Sotware YWinoau g ﬁ .
Vers. 520 -
P VDO
Pos. [Designation Iltems / Package Order No.
1 CANCcockpit Interface (Wingauge CMD Line) 1 X11-602-000-009
CANCcockpit Interface (Wingauge) 1 X11-602-000-010
3 CANcockpit Demo Case 1 X10-110-397-006

Demo Case

TUO00-0736-0000002 Technische Anderungen vorbehalten 0609 Technical details subject to change
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Datenblatter | Data Sheets CANcockpit

Produkt Doku-Nr. Seiten
Product Documentation No. Pages
[_IMaster-Gerate CANcockpit TUO00-0736-5104620 0509 1-4

Master Gauges

[_ISlave-Gerate CANcockpit TU00-0736-5304620 0509 1-4
Satelitte Gauges

[__IMaster Black Box TUO00-0736-5404620 0509 1-3
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Master-Gerate

Systemkomponenten

CANcockpit

Tachometer oder Drehzahlmesser
(Gehause @ 80 /85 /100 mm)

Master Gauges

System Components

CANcockpit

Speedometer or Tachometer
(Housing dia. 80/ 85/ 100 mm)

Beispiel: Gehause @ 80 mm

Drehzahlmesser / Tachometer

Example: housing dia. 80 mm

Tachometer / Speedometer

Beschreibung:
Analoge Anzeige der Geschwindigkeit oder Drehzahl.

Digitale Anzeige der Wegstrecke, Betriebsstunden, physikali-
sche Messwerte, ISO-Symbole, Warnungen und Alarme.

High-speed Full-CAN Bus interface V2.0B kompatibel.

Verarbeitung von zwei unterschiedlichen CAN Protokollen
(J 1939, CANopen).

Programmierung tber Diagnose-Schnittstelle (k-Line).

Anschlussmdglichkeit bis zu 16 Slave-Gerate.

(1-4) 1

Description:
Analog indication of road speed or engine speed.

Digital indication of distance, operating hours, physical mea-
sured values, 1ISO symbols, warnings and alarms.

High-speed Full-CAN Bus interface V2.0B compatible.

Processing of two different CAN protocols
(J 1939, CANopen).

Programming with diagnosis interface (k-line).

Possible connection of 16 satellite gauges.

VvDO

VDO - a Trademark of the Continental Corporation
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Master-Gerate

Systemkomponenten

CANcockpit

Tachometer oder Drehzahlmesser
(Gehause @ 80 /85 /100 mm)

Master Gauges

System Components

CANcockpit

Speedometer or Tachometer
(Housing dia. 80/ 85/ 100 mm)

Beispiel: Gehéduse @ 80 mm

Example: housing dia. 80 mm

]
Master-Geréat Dichtungsring Schraubring
Master gauge Sealing ring Clamp ring
Ausfuhrung: Design:
Frontring: Kunststoff, schwarz, Dreikantausfuhrung Bezel: plastic, black, triangular version
Deckglas: kratzfest, entspiegelt Lens: scratch resistant, nonreflective
Einlegering: schwarz Deflector: black
Zifferblatt: Durchlicht Dial: backlight
Aufdruck:  Grund schwarz Dialgraphics: black background
Skala, ziffern und Symbol weil3 with white characters
Zeiger: Durchlicht, weif Pointer: translucent backlighting, white
Display: LCD, Dot Matrix Anzeige mit 132 x 33 pixel, Display: LCD, Dot Matrix display with 132 x 33
monochrom, gelbe Hintergrundbleuchtung dots, monochrome, yellow backlighting
Gehause: Kunststoff, flammhemmend Housing: plastic, flame retardant
Befestigung: Schraubring, Kunststoff Mounting: clamp ring, plastic
Beleuchtung:  weil3 lllumination: white

Anschlussart:

Einbaulage:

Eingange:

Ausgange:

TUO00-0736-5104620

AMP 26 Pins MODU I,
MATE-N-LOK 4 Pins

beliebig Nominal position:
2 CAN-Eingéange, 2x Frequenz, Inputs:
3x Widerstand, 1x 4-20 mA, 1x 0-5V
bis zu 16 Anzeigeinstrumente (Slaves), Outputs:
2x Schaltausgang (GND 0,5A)
Technische Anderungen vorbehalten 0509

Type of connection:

Technical details subject to change

AMP 26 pins MODU I,
MATE-N-LOK 4 pins

optional

2 CAN inputs, 2x frequency,
3x resistance, 1x 4-20 mA, 1x 0-5 V

up to 16 satellite gauges,
2x switch outputs (GND 0.5A)

(1-4) 2




Master-Gerate

Systemkomponenten

CANcockpit

Tachometer oder Drehzahlmesser
(Gehause @ 80 /85 /100 mm)

Technische Daten:
Nennspannung: 12V und 24V DC

Betriebsspannung: 10,5V bis 32V DC

Stromaufnahme: 200mA £ 20%

EMV: 2006/28/EC (2004/104/EC),
ISO 7637-1-2, SAEJ 1810

Schwingungsfestigkeit: 2g, 8-300 Hz, 1 oct./min.

Dauerschock: 25g, 1 Hz, 6 ms,

Schutzart: IP65, IEC 60529 vorne

IP30, IEC 60529 hinten
—40°C bis + 85 °C
Lagertemperatur: — 40°C bis + 85 °C

LCD Feuchtebestandigkeit: + 65°C + 2 °C
90% r.F.

Betriebstemperatur:

Betriebstemperatur

LCD Anzeige: — 20°C bis + 70 °C

Anschlussbelegung / Terminal connection:
AMP 26 Pins MODU Il

Master Gauges

System Components

CANcockpit

Speedometer or Tachometer
(Housing dia. 80/ 85/ 100 mm)

Technical Data:
Rated voltage:
Operating voltage:
Current consumption:

12V and 24V DC
10.5V to 32V DC
200mA + 20%

EMC: 2006/28/EC (2004/104/EC),
ISO 7637-1-2, SAEJ 1810

29, 8-300 Hz, 1 oct./min.
25g, 1 Hz, 6 ms,

IP65, IEC 60529 front side
IP30, IEC 60529 backside
—40°Cto + 85 °C
—40°Cto + 85 °C
+65°C+2°C

90% r.F.

Vibration resistance:
Physical shock:
Protection:

Operating temperature:
Storage temperature:
LCD Humidity resistance:

Operating temperature

light crystal display: —20°Cto+70°C

Gerateanschluss
Gauge connection

14, 26]

AR ERELEEILELERE!
AEEREELELERLE]

L JLJ ]

Pin |Beschreibung / Description Pin |Beschreibung / Description
1 KI. 30 / Power Supply (terminal 30) 14 [+ 8V DC fur Geber / for Sensor supply
2 Kl. 31/ GND (terminal 31) 15 |0-5V DC Eingang / Input
3 CAN1 _High 16 |KI. 58 d / lllumination (terminal 58 d)
4 CAN1 _Low 17 |KI. 15/ Ignition (terminal 15)
5 CAN2 _High 18 |Frequenzeingang 2 / Frequency Input 2 (0-2 kHz)
6 CAN2 _Low 19 |Frequenzeingang 1 / Frequency Input 1 (0-40 kHz)
7 nicht belegt / not connected 20 |Schaltausgang 1 / Switch-Output 1
8 k - Line 21 |Schaltausgang 2 / Switch-Output 2
9 Analog Eingang 1/ Input 1 (0,5-200 Ohm) 22 |nicht belegt / not connected
10 |Analog Eingang 2 / Input 2 (0,5-300 Ohm) 23 |nicht belegt / not connected
11 |Analog Eingang 3/ Input 3 (10 -700 Ohm) 24 |Externer Schalter / External Switch
12 |4 - 20 mA Eingang / Input 25 |Masse Analog / Analog GND
13 |4 -20 mA Masse / GND 26 |Masse Frequenz / Frequency GND

4 Pin MATE-N-LOCK

1.3
Gerateanschluss (e1(e]
Gauge connection [@@
2 4

Pin |Beschreibung / Description

Pin |Beschreibung / Description

1 nicht belegt / not connected

w

Masse / GND

2 Sat - Bus

4 Versorgungsspannung Slave / Supply Satellite

TUO00-0736-5104620

Technische Anderungen vorbehalten

0509 Technical details subject to change
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Master-Gerate

Systemkomponenten

Tachometer oder Drehzahlmesser
(Gehause @ 80 /85 /100 mm)

System Components

CANcockpit

Master Gauges

CANcockpit

Speedometer or Tachometer
(Housing dia. 80/ 85/ 100 mm)

Beispiel: Gehduse @ 80 mm

Abmale (mm)

Gewinde fiir Schraubring
Thread for clamp ring

Exemple: housing dia. 80 mm
Dimensions (mm)

114

14
=Y

Wv1qas
3117

@ 89

@15

70,2

(

Partnumber

| MOQ |Description

Master 80 mm

A2C60000020 10 CCM 80 Tacho 0-3*1000/min S th
A2C60000021 10 CCM 80 Tacho 0-4*1000/min S tb
A2C60000022 10 CCM 80 Speedo 0-60km/h S tb
A2C60000023 10 CCM 80 Speedo 0-120km/h S tb
A2C60000024 10 CCM 80 Speedo 0-200km/h S th
A2C60000025 10 CCM 80 Speedo 0-80mph D tb
A2C60000026 10 CCM 80 Speedo 0-30km/h S tb
A2C60000027 10 CCM 80 Tacho 0-8*1000/min S th
Master 85 mm
A2C60000070 10 CCM 85 Tacho 0-3*1000rpm S tb
A2C60000071 10 CCM 85 Tacho 0-4*1000rpm S th
A2C60000072 10 CCM 85 Speedo 0-120km/h S tb
A2C60000073 10 CCM 85 Speedo 0-80mph S tb
A2C60000074 10 CCM 85 Speedo 0-100mph S th
A2C60000075 10 CCM 85 Speedo 0-120mph S tb
A2C60000076 10 CCM 85 Tacho 0-5*1000rpm S tb
Master 100 mm
A2C60000126 10 CCM 100 Tacho 0-30*100/min S tb
A2C60000127 10 CCM 100 Tacho 0-40*100/min S tb
A2C60000128 10 CCM 100 Speedo 0-60km/h S tb
A2C60000129 10 CCM 100 Speedo 0-120km/h S tb
A2C60000130 10 CCM 100 Speedo 0-200km/h S tb
A2C60000131 10 CCM 100 Speedo 0-50mph D tb
A2C60000132 10 CCM 100 Speedo 0-140mph D th
A2C60000133 10 CCM 100 Speedo 0-200km/h D tb
A2C60000134 10 CCM 100 Speedo 0-120mph D tb

TUO00-0736-5104620

Technische Anderungen vorbehalten

0509

Technical details subject to change
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Slave-Gerate

Systemkomponenten

CANcockpit

Analoge Anzeigegerate
in verschiedenen Versionen
(Gehéuse @ 52 /80 /100 mm)

Satellite Gauges

System Components

CANcockpit

Various versions of
analog indication gauges
(Housing dia. 52 /80 / 100 mm)

Beispiel / Examples:

Druckanzeiger / Pressure gauge

Temperaturanzeiger / Vorratsanzeiger / Fuel level gauge
Temperature gauge

Beschreibung:
Analoge Anzeige von Druck, Temperatur, Vorrat,

Description:
Analog indication of pressure, temperature, fuel,

Batteriespannung, Ampere, Geschwindigkeit, Drehzahl. battery, ampere, speed, engine speed.

Programmierung tber Diagnose-Schnittstelle (k-Line). Programming with diagnosis interface (k-line).

(1-4) 1

VvDO

VDO - a Trademark of the Continental Corporation
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Slave-Gerate

Systemkomponenten

CANcockpit

Analoge Anzeigegerate
in verschiedenen Versionen
(Gehéuse @ 52 /80 /100 mm)

Satellite Gauges

System Components

CANcockpit

Various versions of
analog indication gauges
(Housing dia. 52 /80 / 100 mm)

Beispiel: Gehéduse @ 52 mm

Example: housing dia. 52 mm

Slave-Gerat Dichtungsring Schraubring

Satellite gauge Sealing ring Clamp ring
Ausfuhrung: Design:
Frontring: Kunststoff, schwarz, Dreikantausfiihrung Bezel: plastic, black, triangular version
Deckglas: kratzfest, entspiegelt Lens: scratch resistant, nonreflective
Einlegering: schwarz Deflector : black
Zifferblatt: Durchlicht Dial: backlight
Aufdruck: Grund schwarz Dialgraphics: black background

Skala, ziffern und Symbol weil3 with white characters

Zeiger: Durchlicht, weil3 Pointer: translucent backlighting, white
Gehause: Kunststoff, flammhemmend Housing: plastic, flame retardant
Befestigung: Schraubring, Kunststoff Mounting: clamp ring, plastic
Beleuchtung: weild lllumination: white
Anschlussart: AMP MATE-N-LOK 6 Pins Type of connection: AMP MATE-N-LOK 6 pins
Einbaulage: 0 - 85° Winkel Nominal position: 0 - 85° angle

TUO00-0736-5304620

Technische Anderungen vorbehalten

0509

Technical details subject to change
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Slave-Gerate

Systemkomponenten

CANcockpit

Analoge Anzeigegerate
in verschiedenen Versionen
(Gehéuse @ 52 /80 /100 mm)

Technische Daten:

Versorgungsspannung: 10,5 - 32V DC von Master

Stromaufnahme: 60mA + 10%

EMV: 2006/28/EC (2004/104/EC),
ISO 7637-1-2, SAEJ 1810

Schwingungsfestigkeit:  2g, 8-300 Hz, 1 oct./min

Dauerschock: 259, 1 Hz, 6 ms

Schutzart: IP65, IEC 60529 vorne

Betriebstemperatur:
Lagertemperatur:

IP30, IEC 60529 hinten

—40°C bis + 85 °C
—40°C bis + 85 °C

Anschlussbelegung / Terminal connection:
AMP MATE-N-LOCK 6 Pins

Satellite Gauges

System Components

CANcockpit

Various versions of
analog indication gauges
(Housing dia. 52 /80 / 100 mm)

Technical Data:

Power supply:
Current consumption:

EMC:

Vibration resistance:
Physical shock:
Protection:

Operating temperature:
Storage temperature:

10.5 - 32V DC from Master
60mA + 10%

2006/28/EC (2004/104/EC),
ISO 7637-1-2, SAEJ 1810

2g, 8-300 Hz, 1 oct./min
25g, 1 Hz, 6 ms

IP65, IEC 60529 front side
IP30, IEC 60529 backside

—40°Cto+85°C
—40°Cto+85°C

3,01
Gerateanschluss FEE
Gauge connection [*[e][e]
6 4

Pin |Beschreibung / Description Pin |Beschreibung / Description
1 Data 4 Data
2 Masse / GND 5 Masse / GND
3 Versorgungsspannung Slave / Supply Satellite 6 Versorgungsspannung Slave / Supply Satellite

Beispiel: Gehause @ 52 mm
Abmafe (mm)

Exemple: housing dia. 52 mm
Dimensions (mm)

Dichtring
Sealing ring

AN

‘

252

54,3

74 +0,2

N

N

(=)

+1

o

~

[Te)

Q
/

Gewinde fur Schraubring.
Thread for clamp ring.

TUO00-0736-5304620

Technische Anderungen vorbehalten

0509

(1-4) 3

Technical details subject to change



Slave-Gerate Satellite Gauges

Systemkomponenten System Components
CANcockpit CANcockpit
Analoge Anzeigegerate Various versions of
in verschiedenen Versionen analog indication gauges
Gehause @ 52 mm Housing dia. 52 mm
Partnumber | MOQ | Description
Slave 52 mm
A2C60000251 10 | CCS 52 PressOil 0-5bar S tb
A2C60000252 10 | CCS 52 PressOil 0-10bar S tb
A2C60000253 10 | CCS 52 PressOil 0-500kPa S tb
A2C60000254 10 | CCS 52 PressOil 0-1000kPa S tb
A2C60000255 10 | CCS 52 PressOil 0-80psi D th
A2C60000256 10 | CCS 52 PressOil 0-100psi D tb
A2C60000257 10 | CCS 52 PressOil 0-150psi D tb
A2C60000258 10 | CCS 52 PressBr 0-10bar S tb
A2C60000259 10 CCS 52 PressBrl 0-10bar S th
A2C60000260 10 | CCS 52 PressBr2 0-10bar S tb
A2C60000261 10 | CCS 52 Press1 0-250bar S wo tb
A2C60000262 10 | CCS 52 Press2 0-250bar S wo tb
A2C60000263 10 | CCS 52 PressBr 0-150psi D tb
A2C60000264 10 | CCS 52 PressBr 0-16bar S tb
A2C60000265 10 | CCS 52 PressTr 0-28bar S tb
A2C60000266 10 | CCS 52 PressTr 0-400psi D tb
A2C60000267 10 | CCS 52 PressTu 0-2bar S th
A2C60000268 10 | CCS 52 TempOil 50-150C S tb
A2C60000269 10 | CCS 52 TempTr 50-150C S tb
A2C60000270 10 | CCS 52 TempTr 50-150C D tb
A2C60000271 10 | CCS 52 TempTr 120-300F D tb
A2C60000272 10 | CCS 52 Temp 60-200C S wo tb
A2C60000273 10 | CCS 52 TempWa 40-120C S tb
A2C60000274 10 | CCS 52 TempWa 40-120C D tb
A2C60000275 10 | CCS 52 TempWa 100-280F D tb
A2C60000276 10 | CCS 52 TempHy 20-120C S tb
A2C60000277 10 | CCS 52 TempPyro 100-900C S tb
A2C60000278 10 | CCS52 LevelFuel 0-1 S tb
A2C60000279 10 | CCS52 LevelFuel E-F S tb
A2C60000280 10 | CCS52 LevelFw 0-1Stb
A2C60000281 10 | CCS52 LevelWw 0-1 S tb
A2C60000282 10 | CCS 52 Volt 8-16V S tb
A2C60000283 10 | CCS 52 Volt 10-18V S tb
A2C60000284 10 | CCS52 VoIt 18-32V S tb
A2C60000285 10 | CCS52Am -125/+125A S tb
A2C60000286 10 | CCS 52 Tacho 0-3*1000/min S tb
A2C60000287 10 | CCS 52 Speedo 0-60km/h S tb
A2C60000288 10 | CCS 52 TempOil 120-300F D tb
A2C60000289 10 | CCS 52 Volt 20-34V S tb
A2C60000354 10 CCS 52 PressQil 0-10bar S on tb
A2C60000355 10 | CCS 52 TempWa 40-120C S on tb
Big Slave 85 mm
A2C60000356 10 | CCS 80 Tacho 0-3*1000/min S tb
A2C60000357 10 | CCS 80 Speedo 0-60km/h S tb
A2C60000358 10 | CCS 80 Speedo 0-80mph D tb
A2C60000359 10 | CCS 80 Speedo 0-60km/h D tb
Big Slave 100 mm
A2C60000360 10 | CCS 100 Tacho 0-3*1000/min S tb
A2C60000361 10 | CCS 100 Speedo 0-120km/h S tb

TUO00-0736-5304620 Technische Anderungen vorbehalten 0509
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Master Black Box

Systemkomponenten

CANcockpit

Gehause 100 x 100 x 41,3 mm

Master Black Box

System Components

CANcockpit

Housing 100 x 100 x 41,3 mm

Beschreibung:

Empfang und Verarbeitung sowohl von CANbus-Daten (SAE
J1939 / CANopen) als auch von analogen Signalen zur
Anzeige in Slave Instrumenten tber SATbus.

High-speed Full-CANbus interface V2.0B kompatibel.

Verarbeitung von zwei unterschiedlichen CAN Protokollen
(J1939, CANopen).

Programmierung als Tachometer oder Drehzahlmesser Uber
Diagnose-Schnittstelle (k-Line).

Anschlussmadglichkeit bis zu 16 Slave-Geréte.

(1-3) 1

Description:

Reception and processing of both CANbus-data (SAE J1939
/ CANopen) and analog signals for indication on slave
instruments via SATbus

High-speed Full-CANbus interface V2.0B compatible.

Processing of two different CAN protocols (J1939,
CANopen).

Programming as Speedometer or Tachometer with
Diagnosis interface (k-line).

Possible connection of 16 satellite gauges.

VvDO

VDO - a Trademark of the Continental Corporation

TUO00-0736-5404620 | 0509 | Technische Anderungen vorbehalten | Technical details subject to change



Master Black Box

Systemkomponenten

CANcockpit

Gehéause 100 x 100 x 41,3 mm

Master Black Box

System Components

CANcockpit

Housing 100 x 100 x 41,3 mm

30

SE

41.3

Ausfuhrung:

Gehause:
Befestigung:

Anschlussart:

Kunststoff, flammhemmend
4 Schrauben

AMP 26 Pins MODU I,
MATE-N-LOK 4 Pins

Design:
Housing: plastic, flame retardant
Mounting: 4 screws

Type of connection: AMP 26 pins MODU I,
MATE-N-LOK 4 pins

Eingange: 2 CAN-Eingénge, 2x Frequenz, Inputs: 2 CAN inputs, 2x frequency,
3x Widerstand, 1x 4-20 mA, 1x 0-5V 3x resistance, 1x 4-20 mA, 1x 0-5 V

Ausgénge: Uber SATbus bis zu 16 Anzeigeinstrumente Outputs: wia SATbus up to 16 satellite gauges,
(Slaves), 2x switch outputs (GND 0.5A)
2x Schaltausgang (GND 0,5A)

Partnumber | MOQ | Description
Master Black Box
A2C60500641 | 10 | CCM Black Box
TUO00-0736-5404620 Technische Anderungen vorbehalten 0509 Technical details subject to change (1'3) 2



Master Black Box

Systemkomponenten

CANcockpit

Gehéause 100 x 100 x 41,3 mm

Technische Daten:

Nennspannung: 12V und 24V DC

Betriebsspannung: 10,5V bis 32V DC

Stromaufnahme: 70mA = 10%

EMV: 2006/28/EC (2004/104/EC),
ISO 7637-1-2, SAEJ 1810

Schwingungsfestigkeit: 29, 8-300 Hz, 1 oct./min.

Dauerschock: 259, 1 Hz, 6 ms,

Schutzart: IP30, IEC 60529

Betriebs- und

Lagertemperatur: —40°C bhis + 85 °C

Anschlussbelegung / Terminal connection:
AMP 26 Pins MODU I

Master Black Box

System Components

CANcockpit
Housing 100 x 100 x 41,3 mm

Technical Data:
Rated voltage:
Operating voltage:
Current consumption:

12V and 24V DC
10,5V to 32V DC
70mA = 10%

EMC: 2006/28/EC (2004/104/EC),
ISO 7637-1-2, SAEJ 1810

Vibration resistance:
Physical shock:
Protection:

2g, 8-300 Hz, 1 oct./min.
25g, 1 Hz, 6 ms,
IP30, IEC 60529

Operating- and

Storage temperature: —40°Cto + 85 °C

Gerateanschluss
Gauge connection

14, 26)

AR EELEERR EER!
PR b B

e JLJ

Pin |Beschreibung / Description Pin |Beschreibung / Description
1 KI. 30 / Power Supply (terminal 30) 14 |+ 8V DC fur Geber / for Sensor supply
2 KI. 31 / GND (terminal 31) 15 |0-5V DC Eingang / Input
3 CAN1 _High 16 [KI. 58 d/ lllumination (terminal 58 d)
4 CAN1 _Low 17 [KI. 15/ Ignition (terminal 15)
5 CAN2 _High 18 |Frequenzeingang 2 / Frequency Input 2 (0-2 kHz)
6 CAN2 _Low 19 |Frequenzeingang 1 / Frequency Input 1 (0-40 kHz)
7 nicht belegt / not connected 20 |Schaltausgang 1 / Switch-Output 1
8 k - Line 21 |Schaltausgang 2 / Switch-Output 2
9 Analog Eingang 1/ Input 1 (0,5-200 Ohm) 22 |nicht belegt / not connected
10 |Analog Eingang 2 / Input 2 (0,5-300 Ohm) 23 |nicht belegt / not connected
11 |Analog Eingang 3/ Input 3 (10 -700 Ohm) 24 |Externer Schalter / External Switch
12 |4 - 20 mA Eingang / Input 25 |Masse Analog / Analog GND
13 |4 -20 mA Masse / GND 26 |Masse Frequenz / Frequency GND

4 Pin MATE-N-LOCK

13
Gerateanschluss [=1[e]
Gauge connection [@E]
2 4

Pin |Beschreibung / Description

Pin |Beschreibung / Description

1 nicht belegt / not connected

Masse / GND

w

2 Sat - Bus

4 |Versorgungsspannung Slave / Supply Satellite

TUO00-0736-5404620
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CANcockpit article description

(ontinental

1 2 3

CCS 52 PressOil 0-5bar S on tbh ABCDE

4 5 6 7

8 9

Fuel - Fuel

1 Device type 2 Diameter 5 Main scale
CANcockpit BlackBox - CCB 52 mm -52 min. "-" max. unit
CANcockpit Master -CCM 80 mm - 80 -

CANcockpit Slave - CCS 85 mm -85 gir?g;lils—izlzle _s
CANcockpit Harness - CCH 100 mm - 100

3 Ganac Double scale -D
Ammeter - Am Speedometer - Speedo 7150 Svm?m .
Level - Level Tachometer - Tacho Off-road - "none
Pressure - Press Temperature - Temp Or.l-road -on
Pyrometer - Pyro Voltmeter - Volt Without - WO

Rear Wheel - RearW 8 Bezel

4 Reference Triangle black -tb
AdBlue - AdBlue Hydraulics - Hy Triangle chrome - tc
Air - Air Transmission - Tr 9 Customer

Brake - Br Turbo -Tu optional

Engine Oil - Qil Water - Wa

Freshwater - Fw Wastewater - Ww




0cLl01S-2..0-00NL

MONTAGEANLEITUNG / INSTALLATION INSTRUCTIONS VDO

. X12-397-041-601, X12-397-041-001, X12-397-046-001, 03/09
K-line Adapter X11-602-000-009, X11-602-000-010 TU00-0777-5107120 1
K-line Adapter
4 R

9 pol. Sub D

—1

PC with
Serial Port
RS 232

@ Gelb / yellow = Diagnoseleitung / Diagnosis line

@ Rot + griin/ red + green = + 12-24V

@ Blau + schwarz / blue + black = Masse / Ground

AnschluB Nr. / Connector no.

Diagnoseleitung/

Produkt/Product | Diagnosis line +12/24V | Ground (-)
AGB II, AGBIII 23 1 14
CANcockpit 8 1+17 2

CB 300 20 1+3 2

CB 500 15 11+13 3
E-Gas Compact 23 1 14
E-Gas Il 44 28 1

Technische Anderungen vorbehalten - Technical details subject to change
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Declaration of Compliance

We declare that the following products conform to EU Directive 2000/53/EC of the

Parliament and of the Council on end-of-life vehicles.

Name of the product :

Types Packed gauge no. |Unpacked gauge no.
1. CAN Cockpit Master D100mm Diverse Diverse

2. CAN Cockpit Master D80mm - (please note

that the D85 is electrically the same as the

D80mm but in a slightly bigger housing) Diverse Diverse

3. CAN Cockpit Slave 52mm Diverse Diverse

4. CAN Cockpit Big Satellite D100mm Diverse Diverse

5. CAN Cockpit Big Satellite D80mm Diverse Diverse

Utilization area : Automotive and Agricultural vehicles

2009

Year of assembly :

Manufacturer :

Continental Automotive Instruments Malaysia Sdn. Bhd.

Continental Automotive Components Malaysia Sdn. Bhd.

2455, Mk.1, Tingkat Perusahaan 2A,
Prai Industrial Estate,

13600 Prai, Penang,

Malaysia.

Place and date of issue : Penang, 18 February 2009

=L

Signature : _
Position HOD - Product Development
Name Thomas Martin

Quality ana%ant
Haszani B. Harun

Continental Automotive instruments Maleysia Sdn. Bh, jomae  Phone: «80 4 3818-100 Continental Automoiive Malaysin Sdn. Bhd. porsan  Phone | +80 3 T842-1901 (Hunfing Line)
Moty ka8 Sasmsng VM nafnamants WY Sdn fihg | Fax ;+804 3508-154 arrrmety ko s Swvmang VOO Astomotve MY San. Bhal | Fax  :+603

Cortinarisl Autcmatve Components Malaysia Sdn. Bhd wres;  www.continerial-corporation com Lo Nou1 & Lot Na.J, Pendarsn Pasak Bumi, wearst CONHNENLE-COMOAITEN. Com
(Rt kv a3 Samann VDO Componants M Sdn Bt | m.hlu.mmmm

2455 M. 1, Tingkat Perusahaan 24, Pri Industrial Estate, 40150 Shah Selangor Danl Malaysa

13600 Pral, Penang. Malaysia
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EC-Declaration of Conformity
according to the guidelines of the European Community of electromagnetic compatibility
(T2/245/EEC) as amended by 2006/28/EC CANCOCKPIT system.

We declare that the following products conform with the protection requirements
of Council Directive 72/245/EEC-2006/28/EC Annexes Il B, relating to the
electromagnetic compatibility.

This declaration will lose its validity with improper usage or resale and modifications,
which are not approved by the manufacturer and supplier.

Mame of the product

Types Packed gauge no. |Unpacked gauge no.
1. CAN Cockpit Master D100mm Diverse Diverse

2. CAN Cockpit Master DBOmm - (please note
that the D85S is electrically the same as the

DB0mm but in a slightly bigger housing) Diverse Diverse
3. CAN Cockpit Slave 52mm Diverse Diverse
4. CAN Cockpit Big Satellite D100mm Diverse Diverse
5. CAN Cockpit Big Satellite D80mm Diverse Diverse
6. CAN Cockpit Master D100 Black Box Diverse Diverse
Utilization area : Automotive and Agricultural vehicles

Year of assembly 2009

This device has been designed and produced according to the following official standard
Emission of interference : 2004/104/EC
Immunity to interference : 2004/104/EC
Manufacturer : Continental Automotive Instruments Malaysia Sdn. Bhd.
Continental Automotive Components Malaysia Sdn. Bhd.
2485 Mk.1, Tingkat Perusahaan 24,
Prai Industrial Estate,
13600 Prai, Penang,
Malaysia.

Place and date of issue | Penang, 28 May 2009

P &

Signature : {

Position HOD - Product Development Quality Managemént

Name Thomas Martin arun
Corsrsantal Autamot mers Malaysi I Phone: +80 4 9818-100 Continantsl Aukamotive Malaysia Sdn. Bhd, Phone - +B0 3 TEAZ-1831 [Hunting Ling)
e e . e fa Faemary Amgwn 2 Siemens VDO Aufomctve MY 5o Bhd)  Fax - +60 3 TBAZ.Z340
Corarsntal Automotve Malaynia Sdn. Bhd. pesstsd  wweacontinenta-corporalion com Lol Mool & Lot MNe.d, Parsisran Pasak Bumi, wwea corfirsaial-corporalicn S
ey inoan ay Semens VO Cosponants MY Sn Bng | Buiit Jalulorg Industrial Park, Sekayen U8, _
2455, MK, 1, Tingkat Pansahaan 24, Prai industrial Estaie, 40150 Shah Alsm, Salangor Dangl Ehsan, Malaysia.

13850 Pras, Penang. Malaysia.



VCA Headquarters

1 The Eastgate Office Centre
Eastgate Road

Bristol, BS5 6XX

United Kingdom

Switchboard: +44 (0) 117 951 5151
Main Fax: +44 (0) 117 952 4103
Email: enquiries@vca.gov.uk

Web: www.vca.gov.uk

THE UNITED KINGDOM VEHICLE APPROVAL AUTHORITY

COMMUNICATION CONCERNING THE APPLICATION OF THE COUNCIL DIRECTIVE OF 20 JUNE
1972 ON THE APPROXIMATION OF THE LAWS OF THE MEMBER STATES RELATING TO A TYPE
OF COMPONENT WITH REGARD TO RADIO INTERFERENCE SUPPRESSION (72/245/EEC) AS
LAST AMENDED BY 2006/28/EC .

Type Approval No: el11*72/245*2006/28*4935*00

EC type-approval mark to be affixed on ESA: e11 03 4935

Reason for Extension: Not applicable

SECTION |
0.1 Make (trade name of manufacturer): Continental Automotive Malaysia
0.2 Type: D80 mm
0.3 Means of identification of type, if marked on the component: marked with label
0.3.1 Location of that marking: Label affixed to side of component
0.5 Name and address of manufacturer:

Continental Automotive Instruments Malaysia Sdn. Bhd.
Continental Automotive Components Malaysia Sdn. Bhd.
2455, Mk.1, Tingkat Perusahaan 2A, Prai Industrial Estate, 13600 Prai, Penang, Malaysia.

Name and address of authorised representative, if any: Dirk Plaga, Continental Trading
GmbH, Ludwig-Erhard-Strasse 28, 65760 Eschborn, Germany

0.7 In the case of components and separate technical units, location and method of affixing of the
EC type-approval mark: printed on a foil label and will be affixed on the CANCockpit

0.8 Address(es) of assembly plant(s): 2455, Mk.1, Tingkat Perusahaan 2A, Prai Industrial
Estate, 13600 Prai, Penang, Malaysia.

\
4 *
-
O”/ty

An executive agency of the Department for Transport &
0,
Proyal A



e11*72/245*2006/28*4935*00

SECTION Il

Additional information (where applicable): Not applicable

Technical service responsible for carrying out the tests:  Vehicle Certification Agency

Date of test report: 7 June 2009

Number of test report: 0SJ194266 (4935)

Remarks (if any): None

Place: BRISTOL

Date: 8 JUNE 2009

Signature: M. J. MULVANEY

The index to the information package lodged with the approval authority, which may be
obtained on request, is attached.

0S8J194266

<
An executive agency of the Department for Transport 7:, 2
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VCA Headquarters

1 The Eastgate Office Centre
Eastgate Road

Bristol, BS5 6XX

United Kingdom

Switchboard: +44 (0) 117 951 5151
Main Fax: +44 (0) 117 952 4103
Email: enquiries@vca.gov.uk

Web: www.vca.gov.uk

THE UNITED KINGDOM VEHICLE APPROVAL AUTHORITY

COMMUNICATION CONCERNING THE APPLICATION OF THE COUNCIL DIRECTIVE OF 20 JUNE
1972 ON THE APPROXIMATION OF THE LAWS OF THE MEMBER STATES RELATING TO A TYPE
OF COMPONENT WITH REGARD TO RADIO INTERFERENCE SUPPRESSION (72/245/EEC) AS
LAST AMENDED BY 2006/28/EC .

Type Approval No: el11*72/245*2006/28*4936*00

EC type-approval mark to be affixed on ESA: ell 03 4936

Reason for Extension: Not applicable

SECTION |
0.1 Make (trade name of manufacturer): Continental Automotive Malaysia
0.2 Type: D100 mm
0.3 Means of identification of type, if marked on the component: marked with label
0.3.1 Location of that marking: Label affixed to side of component
0.5 Name and address of manufacturer:

Continental Automotive Instruments Malaysia Sdn. Bhd.

Continental Automotive Components Malaysia Sdn. Bhd.

2455, Mk.1, Tingkat Perusahaan 2A, Prai Industrial Estate, 13600 Prai, Penang,
Malaysia.

Name and address of authorised representative, if any: Dirk Plaga, Continental Trading
GmbH, Ludwig-Erhard-Strasse 28, 65760 Eschborn, Germany

0.7 In the case of components and separate technical units, location and method of affixing of the
EC type-approval mark: printed on a foil label and will be affixed on the CANCockpit

0.8 Address(es) of assembly plant(s): 2455, Mk.1, Tingkat Perusahaan 2A, Prai Industrial
Estate, 13600 Prai, Penang, Malaysia.

\
4 *
-
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e11*72/245*2006/28*4936*00

SECTION Il

Additional information (where applicable): Not applicable

Technical service responsible for carrying out the tests:  Vehicle Certification Agency

Date of test report: 7 June 2009

Number of test report: 0SJ194266 (4936)

Remarks (if any): None

Place: BRISTOL

Date: 8 JUNE 2009

Signature: M. J. MULVANEY

The index to the information package lodged with the approval authority, which may be
obtained on request, is attached.

0S8J194266

C 2
An executive agency of the Department for Transport 7:, 2 &
0 <
Droyal B



VCA Headquarters

1 The Eastgate Office Centre
Eastgate Road

Bristol, BS5 6XX

United Kingdom

Switchboard: +44 (0) 117 951 5151
Main Fax: +44 (0) 117 952 4103
Email: enquiries@vca.gov.uk

Web: www.vca.gov.uk

THE UNITED KINGDOM VEHICLE APPROVAL AUTHORITY

COMMUNICATION CONCERNING THE APPLICATION OF THE COUNCIL DIRECTIVE OF 20 JUNE
1972 ON THE APPROXIMATION OF THE LAWS OF THE MEMBER STATES RELATING TO A TYPE
OF COMPONENT WITH REGARD TO RADIO INTERFERENCE SUPPRESSION (72/245/EEC) AS
LAST AMENDED BY 2006/28/EC .

Type Approval No: el1*72/245*2006/28*4937*00

EC type-approval mark to be affixed on ESA: ell1 03 4937

Reason for Extension: Not applicable

SECTION |
0.1 Make (trade name of manufacturer): Continental Automotive Malaysia
0.2 Type: Black Box
0.3 Means of identification of type, if marked on the component: marked with label
0.3.1 Location of that marking: Label affixed to side of component
0.5 Name and address of manufacturer:

Continental Automotive Instruments Malaysia Sdn. Bhd.,
Continental Automotive Components Malaysia Sdn. Bhd.
2455, Mk.1, Tingkat Perusahaan 2A, Prai Industrial Estate, 13600 Prai, Penang, Malaysia.

Name and address of authorised representative, if any: Dirk Plaga, Continental Trading
GmbH, Ludwig-Erhard-Strasse 28, 65760 Eschborn, Germany

0.7 In the case of components and separate technical units, location and method of affixing of the
EC type-approval mark: printed on a foil label and will be affixed on the CANCockpit

0.8 Address(es) of assembly plant(s): 2455, Mk.1, Tingkat Perusahaan 2A, Prai Industrial
Estate, 13600 Prai, Penang, Malaysia.

\
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e11*72/245*2006/28*4937*00

SECTION Il

Additional information (where applicable): Not applicable

Technical service responsible for carrying out the tests:  Vehicle Certification Agency

Date of test report: 7 June 2009

Number of test report: 0SJ194266 (4937)

Remarks (if any): None

Place: BRISTOL

Date: 8 JUNE 2009

Signature: M. J. MULVANEY

The index to the information packae lodged with the approval authority, which may be
obtained on request, is attached.

0S8J194266
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