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1. Safety Instructions

11

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 featu-
res.

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 re-
quirements of EC directives 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 di-
sconnected.

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 connections.

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.

TUO00-0726-0000002 0806 1-2
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1. Safety Instructions

11

Installation

During installation

After

During installation make sure that the product's components do not affect or restrict vehicle func-
tions and are themselves 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 pro-
duct 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 ho-
les 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, enlarge if necessary and complete. Deburr edges. Always follow the tool manufac-

turer's safety instructions.

When working beneath the vehicle, secure the vehicle in accordance with the vehicle manufactur-
er'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 mo-
tor vehicles. The use of conventional test lamps can cause damage to control units and other elec-
tronic systems.

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.

D’MAC 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 ad-
hesive 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 se-
vered.

Solder new cable connections only with the soft soldering process or use standard crimp connec-
tors.

. Crimp connections should only be made with a crimping tool. Follow the tool manufacturer's safe-
ty 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 con-
nection 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 manu-
facturer or car manufacturer in the oil circulation system (most often in place of the oil pressure

switch).
[ 1 Sensor installation only when engine is cold.
1
accordance with legal regulations.

1 The values mentioned in the following table for the maximum

tightening torque (Nm max.) refer exclusively to the load-be-
aring capacity of products.
Prior to using the product, it is important to ask the manufac-
turer of the vehicle, equipment system or engine in each in-
stance for the maximum torque (? 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, engine or equipment system.

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.

TUO00-0726-0000002 0806

When removing the oil pressure switch or the screw from the drilled hole for the oil pressure mea-
suring system, collect the oil running out of the system in a proper container and dispose of it in

max.
M10 x 1 30 Nm
1/8 in. BSPF 30 Nm
1/8 - 27 NPTF 30 Nm
R 1/8 DIN 2999 30 Nm
M12 x 1,5 40 Nm
M12 x 1 50 Nm
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
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1. Safety Instructions
1.3 Sensors

1.3.2 Temperature Sensor for Oil

[_1 Sensor installation location: At the place provided by the engine manufacturer, equipment manu-
facturer or car manufacturer in the oil circulation system (e. g. oil drain plug).

Sensor installation only when engine is cold.

1

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

1

The values mentioned in the following table for the maximum
tightening torque (Nm max.) refer exclusively to the load-bea-

ring capacity of products.

Prior to using the product, it is important to ask the manufac-
turer of the vehicle, equipment system or engine in each in-
stance for the maximum torque (? 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, engine or equipment system.

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 specified oil.

TUO00-0726-0000002
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1. Safety Instructions
1.3 Sensors

1.3.3 Temperature Sensor for Engine Coolant

[_1 Sensor installation location: At the place provided by the engine manufacturer, equipment manu-
facturer or car manufacturer in the coolant circulation system (e.g. in place of the temperature war-

ning switch) or in the coolant hose.
L1
1

ce with legal regulations.

[ 1 The values mentioned in the following table for the maximum
tightening torque (Nm max.) refer exclusively to the load-bea-

ring capacity of products.

Prior to using the product, it is important to ask the manufac-
turer of the vehicle, equipment system or engine in each in-
stance for the maximum torque (? 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, engine or equipment system.

Sensor installation only when engine is cold.

Collect the coolant running out of the system in a proper container and dispose of it in accordan-

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 speci-

fied coolant.
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1. Safety Instructions

1.3

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

L1

i

Sensors

An installation opening remaining to be made in the tank at a suitable point for supply level
measurement or at an installation 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 container.

& 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.

TUO00-0726-0000002 0806 1-8
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2. Functional Specification

1 System

1.1 Main Features

» Master-Slave relationship between Master gauge and other instruments

» 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)

e Modular "plug & play" as needed

* Analogue sensor compatible

e Frequency inputs

» Dot-matrix information display

» Switch outputs available

* Flexible to customer needs

1.1.1 Block Diagram CANcockpit

SAE J1939 High Line Masier Gauge CAN Gauge2000 System
A 4 5.4 2001
ks K30 sae
Speedn ". | Diagnostics .
\ | # 52mm Salelite Gauges
Tacho \ / f/ Max. 76, typ 6.
| / . — .
geﬁr\]xsurSupply H'..\ .’I /,/‘ T T T T S
. -. / / \  / \  / \
\}__,i_ £ | \ | / o \ |
al M \ Tacha )J' \ Fuel )J' \ Temp )J'
CAN-BUS 1 2,- , N, ™~ 4 ™~ 4 ™~ 4
> - > \ \  SaTBUZ 3, \“‘T”’ e \“‘“—i”’
# | ’ ¥
) cnous2 3| ser ] | f i -
- r; - o 3Tr= ll.' -
7N / Pl BN NN
/(‘ TR (J)Reset o GAD ' | L \ | L / |
Sensor1 /\}“- k S A\ Ceneumetion 4 oi S
/ f y ) - e e
/ P {
Sensor 2 / ’ -
/ / 7 N i
Sensor 3 / Vo 4to20ma l>_<j‘ [WEE&" L |
. )
P 1
Senszor Ground Wrometer Warning Lamp \\&_ //
Power Ground -
K. Optional YWarning Lamp Modules
L v

Buzzer

1.2 Mechanical Concept

The Masters are 80, 85 and 100 mm in diameter, the standard Satellite gauges g 52 mm. As future options Master
in 110 mm and Slaves in 80, 85 and 100 mm diameters are being considered.

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 bezel 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.

TUO00-0726-0000002 0806 3-3
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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 ser-
vice message will be reset. The next active service message is displayed thereatter.

To proceed to the next active service message without resetting the displayed code, the button needs to be pres-
sed shortly (<5 sec). If all active service codes have been displayed, the system check function is started as des-
cribed 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 time-
out occurs.

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 s01.10 stands for
V1.10.

dd_mm-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 cal-
culated during the system check.

1.3.3 Satbus

After 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 feed-
back from all satellites.

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.

TUO00-0726-0000002 0806 3-4
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2 Master

2.1 Common Features
The design concept for this design includes:

» High-speed Full-CANbus interface V2.0B compatible (High-Line has two CANbus interfaces).

» Half-duplex serial link to satellite gauges.

« VMC SCAL CDVV Microcontroller with identical firmware.

» Stepper motor MW2000 directly controlled by Microcontroller.
e Satellite gauges use SM2 stepper motor driven by ISM IC.

e LED illumination concept.

* 132 x 33 dots matrix LCD.

» Wide input voltage range switch mode power supply.

» Diagnostic Interface for configuration.

2.1.1 Main Functions

A\ 4

Inputs ke Frequency-Divider >
4_
CAN_1 Analogue Gauge Functions
CAN_2
Frequency_1 Inp Warning Functions
Frequency_2 ut
Sig Odometer, Tripmeter L
Sensor Input_1 nal Hourmeter, Triphourmeter
Sensor Input_2 Pr

Sensor Input_3 ploC

A\ 4

Service Intervals

es

A\ 4

Ou
tpu

Sig
nal
Pr

> oC
es

sin

41020 mA sin
Voltage Input (o] o

lllumination Control
lllumination

Power Supply Control
term.15 PPy
term.30

Parameter Memory (EEPROM)

V¢ V¢ V¢ Vi V¢ Vi Vi Vi

A 4

A 4

A

Diagnostics

V¢

A

Diagnostic Trouble Codes

:

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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2.2 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 |I-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 diffe-
rence between 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.

TUO00-0726-0000002 0806 3-6
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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.

2.3.1.1 Grounding 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 Gauge2000 System
Chassis GND
‘Ground Term.31
i Sensor-Ground

)
a1 L

Oil Pressure Engine-
Sensor Temperature

@ O

2.3.1.2 Sensors
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 0806 3-7
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2.3.3 Input Signal Processing for CANbus messages

CAN BUS Interface O

CAN-BUS
Communication

Buffer Analogue Gauge Functions

for 16 Communication
[ Obijects (CO) / and LCD
{Cne CO contains a

complete CAN Message Warning Functions
with up to & Data Bytes)

CAN BUS Interface 1

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

CAMN-BUS functions, etc
Comrmunication But inside the firmware pointers to the CAN-BUS
Buffer 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

for 16 Communication
Objects {(CO)

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

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

Engine Coolant Temperature (8hit)

Engine Qil Temperature (16hit)
Turbo Oil Temperature (16bit)

Transmission Cil Pressure (8hit)
28bit Identifiers Transmission Qil Temperature {16bit)
Engine Speed (16bit)
Compass Bearing
135
]

— I 1 2 3 4 ’E):¢ g MNavigation Based Vehicle Speed

A 2
—» D2 |9 o1 (12 [ s T8 Bieh At
— I3 |17 |18 |13 |ead | 221251 24 - Engine il Pressure
—» D4 |25 a1 TE 4777 AFTE 475 40 A3 40 & el Baced Vericle Soed

eel Based Vehicle Spee

— 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 B0 BT 52— 45550
Fuel Level

—»{ DB 57 50 A5 Bf—[BT [F2 |63 64

— D9 B5 66 67 65 B9 70 71 72
—® M0 |73 74 75 76 77 78 79 g0
—» ID11 a1 62 a3 64 g5 g6 a7 a8

— D12 89 a0 1 92 93 94 95 98
— D13 97 98 93 100 | 101 102 | 103 | 104
—» ID14 05 (106 [ 107 | 108 | 109 |10 | 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 98-10.

Future Options:

Additional communication protocol to be considered: CAN Open
For this the different CANbus data bases will be provided by the WINgauge configuration.

TUO00-0726-0000002 0806 3-8
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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 | SCK-Out

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

11 | Analog Input 3 (10 - 700 Q) 24 | SIO

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 =+ 9V1io+32V

The instrument is supplied with permanent power through this terminal. Current consumption varies depending on

the instruments 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.

Maximum No. of nodes: 30

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: 0,5 Q to 90 Q
Lever-type Sensor: 3 Qto 180 Q.

Sensor has to be connected between theese pins.
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PIN 10, 25: Analog Input 2

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 Q)
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 U, (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.=+9Vito+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 - 7 V according to the configurated pulses
Signal type: square, sinus

Max. offset: 0.5V

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
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The instrument has a pull-up resistor at ignition in the input circuit. Input can be either road speed or engine speed.
Selection 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: 32 V

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 A!

PIN 21: Switch Output 2
Identical with Switch output 1

PIN 22: High-Port Output "SCK_OUT"

Maximum voltage: 32 V

Maximum current: 0.5 A

Uni-directional clock line of the synchronous serial interface, to be used for connection to external shift registers.
Output driver is an "open-drain" output.

PIN 23: High-Port-Ausgang "LATCH"

Maximum voltage: 32 V

Maximum current: 0.5 A

Uni-directional latch signal line of the synchronous serial interface, to be used for connection
to external shift registers. Output driver = "open-drain" output.

PIN 24: High-Port In/Output "SIO":

Maximum voltage: 32 V

Maximum current: 0.5 A

Bi-directional data line of the synchronous serial interface, to be used for connection to external shift registers for
I/O extension.

Output driver = "open-drain” output with a pull-up resistor at ignition voltage.

Slave (from manufacturing date 01.2006)

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: 10 m

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 sy-

stem is active, a constant clock signal is produced on the bus by the Master gauge.
Bit-rate on Satbus = 31.25 kHz.
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2.5 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 physi-
cal 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 di-
splay 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 *‘/ 30 dots —
\\ | / \
24%24| | g
&

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 ap-
pearance 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 alphanu-
meric ASCII characters using the large font (12 x 16 pixel). If only one line is displayed, then this line will be cent-
red 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
communicate 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
. km, m (Meter), mm, miles, mi, M, m (landmile = 1.609 km), nm (nautical mile = 1.852
Distances 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, 1/200, 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

2.5.3.1 Main 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 lon-
ger 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.

In case more than one alarm are active, the alarm symbol with the
highest priority is displayed. The service symbol is shown here, if
there is a service due, but no confirmed alarm exists.

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.

2.5.3.2 Alarm 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 indicates the type of alarm.

The Central area of the display shows the actual physical value (6di-
gits). 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 existing which weren't quitted). The General Alarm Symbol will re-
main 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 another 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 any-
more then the Alarm is cleared in the list of active Alarms. If the
Alarm is not confirmed but the Alarm conditon does not exist any-
more 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).
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Main Display for Speedometer
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6 Digit Odometer Q\
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+ Tripmeter
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+ Triphourmeter
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Configuration Option:

e To provide additional information two
Centre Lines can be programmed.
The top line displays a label for iden-

tification.

* If no physical value should appear on
the display, then a configuration al-
lows a display, which only shows the

alternating graphic symbol in the
centre of the display.

This option is useful, if a digital input trig-

gers an alarm.
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2.5.3.3 CAN DTC Display
CAN DTC Display
1to 5 independent DTC channels can be configured. Every channel

——
is able to receive the DTCs from one CAN device (Source Address). e
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 6 Digit Q"‘\
hold a total of 40 DTCs and will be implemented as a ring buffer, so o Message Label <%

that old DTCs can be overwritten by newly received DTCs

Symbolfor Stelle im
CAN DTC Ringpuffer

2.5.3.4 Warning Display

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

—  —
:/ oy
The operator can acknowledge the Warning by pressing the button S

. . . ISO Symbol )
longer than two seconds. The Display will change to the Display, o 6 Digit Label 4
which was active before, if no other Alarms and Warnings are exi-
sting, which have not been acknowledged yet.

Physical
Unit

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 but-
ton has to be pressed longer than 50 msec.

Configuration Option:
¢ 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 graphic symbol in the centre of the display.

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

The Service Message indication is based on operating hours and
odometer.

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 display group the button has to be pressed longer than 50
msec.

2.5.3.6 Physical Value Display

The graphic display area shows a symbol relating to the physical va-
lue displayed. 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 during configuration. If the value is outside of the confi-
gurated 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
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Service Message

a Service

Service Code
Symbol

Configuration Option:

The Service Message indication can be
configured as stand- alone or interval
message.

Physical Value Display

6-Digit Value

Physical Value Display

6 Digit
Label

Physical
Unit

6-Digit Value

Configuration Option:

As an option a text label can provide
identification 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 maxi-
mum 6 letters.

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

Configuration Data
From EEPROM

Input Values Outputs
Engine Speed — > Output 1
16bit i
CAN Cockpit Plus | Output 2
Road Speed —> . .
16bit Switch Output Functions Display
CAN Values —p
1, 8, 16bit > Lamp in SAT-Gauge 0..15
Analog Sensor Em— )
Values 10bit Future Warning Module
(not implemented now)

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.

2.5.4.1 Description 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 ac-

tion. 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 acknow-
ledged and it was configured. It stays on, if another Alarm condition also configured to turn on this output is still ac-
tive.

b. Display

Every Alarm or Warning activates a display on the dot matrix. When the Alarm is triggered, then the associated di-
splay appears on the dot matrix, overwriting the previous display. The display combines a graphic symbol with a
physical value (numerical 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 trig-
ger condition is not existing anymore. Flashing of the warning lamp can be configurated.

2.5.4.2 Switch Output Acknowledgement Function

The Acknowledgement Function provides a means to turn off some of the switch output action. This may be des-
ired, 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 active.

When a Warning or Alarm has been acknowledged, then the Switch Outputs (1, 2) will be deactivated, if they have
been configured to turn off these outputs.
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2.5.4.3 Alarm 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 re-
peated 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 temperature falls below 108° C and the warning is cancelled at 103° C. The hystere-
sis 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).

2.5.4.4 Alarm 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 running. This conditional trigger enable is selectable for every Alarm and Warning (together) du-
ring configuration.

Engine running is detected, by exceeding a separately configurable threshold value: the Alarm and Warning ena-
ble engine speed threshold. The minimum threshold is O 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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2.5.4.5 Alarm and Warning State Diagram (Maximum Value Algorithm)

>| VALUE ‘
Qalue >= WarnLevel >

Time
delay

I

Display Warning )
< Indication * ‘ Warning Li

Reminder: Warning list
and WINgauge "Alarm
Action”

o—@ue < WarnLevel - Hysteress>‘§7>‘>@alue >= WarnLevel >

Value >= AIarmLeveI

Time
delay

Display Alarm
Indication * 4—‘ Alarm }47

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

@ue > AlarmLevel + Hysteresis HQalue <= AlarmLevel >
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Alarm and Warning State Diagram (Minimum Value Algorithm)

>| VALUE ‘
Qalue <=WarnLevel >

Time
delay

I

Display Warning )
< Indication * ‘ Warning Li

Reminder: Warning list
and WINgauge "Alarm
Action”
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Value <= AIarmLeveI

Time
delay

Display Alarm
Indication * 4—‘ Alarm }47

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

@ue > AlarmLevel + Hysteresis HQalue <= 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 confi-
gured 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 re-
seted.

2.5.5.1 Reset 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 hour-
meter value. 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 reseted. The next active Service message is displayed afterwards. 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, 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.

2.5.6.1 CAN 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 predefined FMIs.

Examples are:

"Out of calibration", "Data Valid but above normal operational range", "Mechanical System not responding or out of
adjustment"....

3. Occurrence Count (OC) 7bits
Zeigt an, wie haufig ein Fehler aufgetreten ist.

4. SPN Conversion Method (CM) 1bit

The February 1996 version of SAE J1939-73 contained inadequate definitions to assure consistent implementa-
tions. Consequently the specification of the DTC format was changed. To indicate the new consistent format this
bit must be set to 0.

Due to the interpretation problems of the previous version, the old version will not be supported by CANcockpit.

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

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

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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2.5.6.2 CAN DTC Information Display Requirements

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

» Activate Warning Lamp
e Activate Switch-Output
» 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.

2.5.6.3 CAN 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 received DTCs.

Every newly received DTC will be compared with latest DTC's in the ring buffer. If they are different it will be sto-
red 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 un-
til coming to the DTC-Displays. There will be no automatic display, which comes up and must then be acknowled-
ged. Therefore it is possible 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 display 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 processor 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 ope-
rating 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. Orange 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 variable (Bytel and Byte?2). It is then possible to configure alarm or warning functions to react on the dia-
gnostic 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 buf-
fer 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.

2.5.6.4 Speedometer 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 ope-
rating 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 <=vl-v2 <= v2/25+5km/h

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

0 0 0

10 9,6 10,4

20 19,2 20,8

30 28,8 31,2

40 38,4 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
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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 configu-
ration 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 characteristic.

Specification of odometer storag

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 digits, decimal point and 1 digit for 1/10 kilometer, land mile or nautical mile. The re-
solution 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 tur-
ned 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
2.5.6.5 Tachometer 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 configuration the source of the engine speed information has to be defined. The input signal is first conver-
ted into a physical engine 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 configura-
ble 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 engine is running or not.

The time indication is within + 5 sec with hominal voltage supplied at 25 degrees C and within + 10 sec with no-
minal 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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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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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 | Satellite gauges

00 Speedo / Tacho 1

01 Pressure Engine Oll

02 Pressure Brake 1/ Rudder / Primary air

03 Pressure Transmission Oil / Air filter

04 Pressure Turbocharger / Tacho 2

05 Temperature Engine Oil

06 Temperature Transmission Oil / Vacuume

07 Water coolant Temperature

08 Temperature Hydraulics Oil / Engine boost Pressure

09 Temperature without symbol / Gear oil Temperature

10 Pyrometer / Pressure Brake 2 / Secondary air / Turbo Temperature / Exhaust Temperature
11 Level, Fuel level 1

12 Level, Fresh Water / Cylinder head / Gear oil Pressure

13 Level, Waste Water / Fuel level 2 / Pressure Brake 3 / Application air / Fuel Pressure
14 Battery

15 Hydraulic Pressure / Ammeter

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 fuel level warning lamp. The WINgauge allows configuration of these

warning lamps.

3.5 Tolerance

The Slaves have the pointer accuracy of +/- 3°.
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A. Technical Data

Operating Temperature
Operating Temperature: -35°C to + 75°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

93% r.F. "2 %

Supply Voltage

Nominal Voltage: +12Vand + 24V

Operating Voltage: +9Vto+ 32V as standard

Test voltage: +14Vand + 28V

Total Supply Current: 200 mA + 20% for Master and 110 mA per Satellit
Slave supply: + 8 V £ 10%, 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 < 3 mA for the System (Master and Satellites).

Ground shiftsa
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 48 V for 5 minutes without damage (SAE J1810).

I/O circuit protection
The gauges are protected against reversed battery polarity.

Cable requirement
To the Master:
Type cross section: 0,5 mm?

From Master To Satellite

Type cross section: 0,75 mm?
Max quantity of gauges: 16 Satellites
A Max. cable length: 10 m from Master to the last daisy chained Satellite
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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 1998-07
SAE J1939/31 | Network layer 1997-12
SAE J1939 /71 |Vehicle application layer 1998-10
SAE J1939/81 | Network management 1997-07
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 :?r:(zztrizrggg\;/ns:]ig gzr\r;pga:\tibbg:r):j(:g(t:()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 Gehause 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 le;rr:QZ.sﬁggl;nl?rr]celslozelt;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 'Ih'tiectiggical test specification for mechanical and electronic information systems in motor ve- 1997-12
VDON 2.1955.070 St;;ep(;ifei(r:amtigro:rgu(sst&rg;ea/lsv;\)/(;((:)igg)integrated 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 TU00-0726-5107120 0806 (Page 1-8)
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Montageanleitung CANcockpit

Installation Instructions

Systemkomponenten Gerat Dichtring Schraubring
System components Gauge Seal ring Clamp ring

Master-Gerat

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

(Gehéuse @ 80mm) ]
Master gauge L_JI
(housing dia. 80mm) I
A
Slave-Geréat (Gehause @ 52mm) D
Satelitte gauge (housing dia. 52mm) )
A
£ )

Kabelbaum Master - Slave Kabelbaum Slave - Slave

Wiring harness master - satelitte Wiring harness satelitte - satelitte

Bestell-Nr. / Order No.: A2C53041726 Bestell-Nr. / Order No.: A2C53041730
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Installation Instructions

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

16
17
Anwendung / Application:
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 |ltems/ Package |Order No.
1 Handzange / Hand tool AMPMODU A (AMP-Nr./ No. 0-0169481-1)
2 |Gehause /Housing AMPMODU A 700
3 |Abzugsbugel / Draw-off bracket AMPMODU A 600
4  |Kontaktsicherung / Contact seal AMPMODU A 2000
5 |Kontaktgehause / Contact housing AMPMODU A 500
6 |Kontakt (Master) / Contact (master) AMPMODU A 10000
7 |AusstolRwerkzeug / Push out tool AMPMODU A 2
8 |Kabel 0,5mm?/ 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 0,75mm? / Wire, yellow 0.75mm? B, C —
16  |Kabel, rot 0,75mm? / Wire, red 0.75mm? B, C —
17  |Kabel, schwarz 0,75mm? / Wire, black 0.75mm? B, C —
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CANcockpit

2/A1 Teil 2 herstellen.

cables (Pos. 8).

werden, denn sonst besteht Kurzschlussgefahr!

circuit!

horbar einrasten.

must engage with an audible click.

Pin-Belegung
Pin allocation

A: fir 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-

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

Dabei besonders darauf achten, dass alle Einzel-
dréhte des Kabels von der Crimphilse erfasst

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

Die Kabel je nach Belegung in das 26polige Kontakt-
gehause (Pos. 5) einstecken. Die Kontakte missen

Insert the cabels into the 26-pole contact housing (Pos.
5) according to connector pin allocation. The contacts

Beschreibung / Description ' Beschreibung / Description
1 Kl. 30 / Power Supply (terminal 30) 14 |+ 8V DC fir Pull Up / for external pull-up
2 Kl. 31/ GND (terminal 31) 15 |0-5V DC Eingang / Input
3 CAN1 High 16 Kl 58 d/ lllumination (terminal 58 d)
4 CAN1 Low 17 Kl 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 |nicht belegt / not connected
12 |4 -20 mA Eingang / Input 25 |Masse Analog / Analog GND
13 |4 -20 mA Masse / GND 26 |Masse Frequenz / Frequency GND
TU00-0726-5107120 0806 (1-8) -3
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Installation Instructions

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

Beispiel /
Example

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

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 Einzel-
dréhte des Kabels von der Crimphilse 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!

TUO00-0726-5107120 0806 (1-8)-4



Montageanleitung CANcockpit
Installation Instructions

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

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

ken. Die Kontakte miussen horbar einrasten.

Insert the cabels (Pos. 15, 16, 17) into the 4-pole (Pos.
11) / 6-pole connector (Pos. 12) according to connector

pin allocation. The pins must engage with an audible @

click.

schwarz
black

AusstoBwerkzeug (Pos. 14)
Push out tool
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Montageanleitung
Installation Instructions
L1 [ o ite aauge
£ \ D
Q £ —
3 —
S I~

Master-
Gerat
Master
gauge

[ =
)]

\ 70,2 mm l ‘ 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
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|:| Beispiel /

Example

Kabelbaum Master
Wiring harness master

Kabel-Belegung
cable allocation

Gerateanschluss 14

Gauge connection

AR EELEEREREEERER!
PRl i il

Beschreibung / Description ! Beschreibung / Description

1 Kl. 30 / Power Supply (terminal 30) 14 |+ 8V DC fir Pull Up / for external pull-up

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 |nicht belegt / not connected

12 |4 -20 mA Eingang / Input 25 |Masse Analog / Analog GND

13 |4 -20 mA Masse / GND 26  |Masse Frequenz / Frequency GND
1

@é@’@,
@Q%@
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5. Software Description

Enclosures

WinGauge Software 0303 (Page 1-53)
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Basic Steps to build a new Configuration:

1. Definition of Project Properties

2. Adding a Master Instrument

3. Adding the required Slaves or Displays

4. Configuration of Master, Slave- and Display Instruments.
5. Save Configuration

6. Test / Diagnose the new Configuration.

1]

|®

1

Training WinGauge Software page 5

|_ i mran m—



1.) Definition of Project Properties:

Project Properties ﬂﬁl
Frojectnanme: IF'rI:uiEu:t -4713
Creatar: IJ ki Srnart
Created: I

Last modification: I

Commerktz:

.. LI
Test configuration of vanous components, master, slaves
and displayz for training purpoges.

actual no modificationg.

o |

Cancel |

Project Properties ed |

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

Last modification: I'I 3032003 - 11:15:28

Commerktz:

.. LI
Test configuration of vanous components, master, slaves
and displayz for training purpoges.

actual no modificationg.

o |

Cancel |

March 2003

Training WinGauge Software

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.

page 6




2.) Adding a Master | nstrument

i Add Master el
Product line; Type:
High Line - K
Fart Ma.: | Tywpe: | Prim. B ange: | Sec. Range: | Diameter
AZCHIAN2477S Tacho 2000 1 Amir @A a0
AZCRAN247E0 Tacho 4000 1 min @ a0
AZCRIN24807 Tacha 2000 rprn @A 85
AZCRINZ4808 Tacho 4000 rpm @A a5
AZCRINZ4809 Tacho 3000 1 min @100
AZCRANZ4310 Tacho 4000 1 min @100
4 |
s I Cancel
March 2003 Training WinGauge Software

TACHO and SPEEDO can be chosen from a broad
variety of instruments.

i Add Master 7] x|

Product line; Type:

| High Line
Fart Ma.: | Tywpe: | Prim. B ange: | Sec. Range: | Diameter [mm]:
AZCRIANZ4E18 Speedo B0 km/h @A 80
AZCRIAN24319 Speedo 120 kmdh @a a0
AZCRIN24821 Speedo B0 km/h A 85
AZCRINZ4E22 Speedo 120 kmdh @A 85
AZCRIANZ4E23 Speedo 200 kmdh A a5
AZCRAN24824 Speedo a0 mph 20 km/h @A 85
AZCRIN24825 Speedo 140 mph 220 kmih A 85
AZCRIN2482T Speedo B0 kmdh @100
AZCRIANZ4E29 Speedo 120 kmdh @100
AZCHA024820 Speedo 200 kb @100
AZCRIN24832 Speedo A0 mph a0 knnth @100
AZCRIANZ4E54 Speedo 140 mph 220 kmih @100
AZCRIAN22TR Speedo 200 kmdh @A a0
AZCRIN4227E Speedo 200 krndh 120 rph @100
AZCRINA22FT Speedo 120 mph 200 krdh @100
4 | B

| k. I Cancel
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i |
B By execution of the commands ,,Edit — Add Master* alternative
,right mouse button — Add Master “ the
following dialog by which the required master can be chosen from is
introduced.
| addMaster i 3
Produc! ire: T v
o 2 -
Pt My | Twpe: | Pom Range: | Sec Rangs | Doismatge [rrm]
AXEAATTS Tacho 30001/ [
AACHAATRO Tacha 000 1 frvan aan
BACENMB07 Tacha 3000 rpm 8 =4
BACSABOR Tacha 4000 rpm A
AACENB0D Tacha 3000 1min a 100
AACHNE0 Tacha 4000 1 rrin a 100
1 | &
[ ]|  Coem |

After confirmation with ,,OK* a picture image of
the selected Master is shown in the overview
dialog — configuration-window -

4|

Training WinGauge Software
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Fle Edt Wew Promd 7
DM

R TN

-5-9
—- @ =g Lired Tacha - 03000 | frin
E Defaul settngs
== InjiTut charactessic
_& ‘s nings boalsme
L'% SEreicE MESSAQEs
_'-i AN masgages [DTC)

The left screen part, the
— navigation-window —
shows the whole
configuration.
Subcategories show up
after a mouse-click to
the ,,+* on the left side
near the configured
device
(master/slave/display).
By a click to the ,,-* the
subcategories view is
closed again.

March 2003

4

Fat Noc AZ0530247 78
T High Live « Tacha @ B0
Fren. Fargs: [-3000 1 /men
CaM 1

The right part of the overview screen, the — configur ations-window — is used
to show a picture image 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 process of configuring the different devices this window shall be
used to set all required parameters.

Training WinGauge Software page 9



3.) Adding thereguired Slaves

i Add slave
il
Type: _I_I
IF'ressure j
Pressue -
Temperature i | Prim. B ange: | Sec. Range: &,
Level e oil 0-5hbar 1 Fart Mo.: | Detail: | Frirn. Bange: | Sec. Range: | Address:
Yaltage [V : —
Currert [4] —e o 0-10 bar 1 | a2C53024552 Fuel 0-100% : 11
S peedameter ~ e ol 0 - 500 kPa 1 | A2C53042280 Fuel 0-100% 11
AT Fa 1 Efiging oil 0-1000 kPa 1 A2CRI042281 Fresh water 0-100% 12
A2C53024533 Engine oil 0 - 80 psi 0-5hbar 1 A2CRI04Z282 Waste water 0-100% 13
AZCE3024541 Engine ol 0-150 psi 0-10 bar 1
AZCHI024542 Brake 0-10 bar . 2
AZCH3024543 Brake 0-150 psi 0-10 bar z
AZCH3024545 Brake 0-16H . . . i §
A2CEI024545 Transmission  0-284 This shows the possible sensors selections for the
A2CH3024547 Trahemizzion 0 - 408 . 1 . -
AZC53024549 Tubacharger  0-2h4 Various slave types: 2| x|
‘ Pressure, Temperature, Level, Voltage, Current, -
KT | SPeedometer, und Tachometer.
Type: Fart Ma.: | Dretail: | Prim. B ange: | Sec. Range: | Address:
Voltage [\/] &2CH3024524 Engine oil B0 - 150°C - 5
AZCRI024526 Transmizsion ol - 50 - 150 C - G
Part Mo | Detail | Prim. Bange: | Sec Rangs: | addr | 42053024527 Transmizzion ol 50 - 150 “C 120-300F E
= AZCH3024528 without symbol 60 - 200 °C . 3
SN E:E:g:ﬁ — 13 |2cs302e529 Coolingwater  40-120°C : 7
AACEAN47983 Batter 10-18v 14 |A2CE3024530 Cooling water  40-120°C 100 - 250 F 7
ACEA042284 Bauerﬁ Ry 14 |A2CE3024531 Hydraulics oi 20-120°C . g
AZCH3024532 Pyrometer 100 - 900 °C . 10
AZCH3042275 Engine il 120-300F 50-150°C 5
AZCEI042279 Cooling water  100-280F 40-140°C 7
1 | 1 ] ©
]9 I Cancel | ]9 I Cancel
March 2003 Training WinGauge Software page 10
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B Defoul settngs
== IniCat charactosic
_ﬁ ‘Wl nings b alsrme

Lﬁ Serdion MEssages
_'i_ (AN messages (DTC]

March 2003

Haser

.., AR

By execution of the commands ,,Edit — Add Slave* alternative

,right mouse button — Add Slave “ the
following dialog by which the required slave can be chosen from will be
opened up.

T—
FPat Ho: 42053024773
T High Liver - Tacha @ 80
P Farge: 03000 1/

CaM 1
T
T
| Pait Ho- | Dot | Prim Fangs | Sec Fangs | Adds
ANCEANENTE, Erwgires: o U- 5 b ! 1
AN RADERE Eragir: od 0 10 baw 1
AMEMA5IT Er'gfq:nl 0 500 kPa 1
AL Eragirne: od 0 1000 kP 1
AMEHRERTS Eregire ol 0 20 pai 05 b 1
A5 Engie ol 0+ 150 pai 010 ba 1
n:ir-wmw R i 10 00 b | "'_.":l
[ o ]_cowen |

After confirmation with ,,OK* a picture image of
the selected Slave is shown in the overview
dialog — configuration-window -

1]

|®

P
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-

Oheaniew
= g Lired Tacha - 030000 1 e

B Defaul settngs
== IniCat charactosic
_ﬁ ‘Wl nings b alsrme
L'% Sersioe Messages
1 conmessages DT
- bm Fusl - 0-100 %
[=2  IafCut charactaisic
ﬂ Warnirgs b alsrmes

March 2003

Slave - fou: 11)

Haser

Fart N 42053084773
T High Live « Tacha @ B0
P Farge: 03000 1/
CaM1

LA 1)

The two first components for the requested
configuration are added now.

Parallel to the last steps the system can be expanded
with additional slave instruments

Pa Ho- AICSH004552
Lol - Fuoad

Fin Aange: 0100 %
CAM 1

1]

Training WinGauge Software
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Dﬁ“l FAC N ! --HTEH

% g Lire Tacha - 030000 | fonin

- @F‘uﬂ O-000 %

.E.l Coolreg waber - 40-120 °C

March 2003

Haser

FPat Ho: 42053024773
T High Liver - Tacha @ 80
P Farge: 03000 1/
Cah

Slarew - b 11) Shave Ao 7]

LA 1)
Pal Mo AZ0S2024552 Paut Mo AZCE3024529
Lrenl - Fusd Tompaahag - Conling vaaer
Fin Aange: 0100 % Frm Range: 40-120 T
CaM 1 CAM 1

1]

|®

P
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ID@HE|+ R & TR

Oheaniew Lhmyzhar Zl

- .
x @F‘ud-l]-'.l:ﬁﬂ'b
.E.l Coolreg waber - 40-120 °C
[F] msttery-B16%

tH

¥

Fart N 42053084773
T High Live « Tacha @ B0
P Farge: 03000 1/

Cal 1
Slyve - Ach.: 1] Slave - 7] Slave - [Ad - 14) B
MEETER BN T i1
Pal Mo AZ0S2024552 Paut Mo AZCE3024529 Pt Mo - AZCEIN24533
Larenl - Fuad Tampoahag - Cookng water Willags (W] - Ballesy
Fin Aange: 0100 % Frm Range: 40-120 T Pum Rangs 16Y
CaM 1 CAM 1 CAM 1

i | ¥
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3.) Adding thereguired Displays

i Add Display Indication el
Ve i Add Display Indication el
IF'ressure j

Preszure | - | Ve

Temperature Fiange: | T emperature

Level

Yoltage - -

Eurreat [[:.:.,'J]] — Dretail: | Frim. B ange: |

5 ﬁeedumeter 7 I General -

Engine oil C

Brake biar Tranzmizzion il T

Brake Pzl withaut syrbial C

Tranzmizzian bar Conling water T

Tranzmizsion pzi Hydraulics o T

Turbo charger bar Pyrometer T

This shows the possible sensors selections for the
oK . .
oK | various display types :
: Add Display Indication Pressure, Temperature, Level, Voltage, Current, 21 x|

Speedometer, und Tachometer.

o |

Voltage [\
Dretail: Frim. B ange: = =
I g I Dretail: | Frim. B ange: |

General - G | -
Fuel % EMEla

o Battery v
Fuel * Biatt Y
Frezh water pa ateny
W azte water X

Cancel 0K I

Cancel

March 2003 Training WinGauge Software page 15



Q_E‘_ﬂ_ Orverview Haker i
= @ High Lire Tacha - 03000 1 i

5 bR} punt- o ™ By execution of the commands ,,Edit — Add Display* alternative

5O cootn water - 40-120% ,,right mouse button — Add Display “

T 8] Batery - B8y the following dialog by which the required display can be chosen from
will be opened up.

v

Fart N 42053084773
T High Live « Tacha @ B0
Fren. Fargs: [-3000 1 /men
CaM1

Sharee - A 11) Slave i 7 Slave - [Adi- 14]

Pt Mo - A2CE3024533

W Wollages [V] - Balley
Pom Rangs S16Y
CAM t

After confirmation with ,,OK* a symbol
representing the selected display is shown in

Concel | the overview dialog — configuration-

window - =
i |_“|J

March 2003 Training WinGauge Software page 16




Fle Edt Wew Prowd 7
D@ L e & vw|

E‘ Oheaniew Lhmyzhar
21| @ g Lirws Tachi = 030000 1 i

i1 @Fudull'ﬂ:

.E|.l Coolreg waber - 40-120 °C

[F] msttery-B16%

+H ::E:‘.:-eeclm.l'h

-+

Fat Moo 205302477
T High Live « Tacha @ B0
Fren. Fargs: [-3000 1 /men

The above shows now the base system configuration including the essential building blocks,
master, 3 slaves and 1 display. However, the parameters set 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 first.

To do so the steps for ,,Add Display* needs to be followed.

Cah
Share - b 11) Shave - A - 7 Shave - PA - 14) Display B
ez CH) g L]
=
Pa Ho- AICSH004552 Pait Mo A2CEI026529 Pt Mo - A2CE3024533 Pt Mo AACRIN4Z0ET
Lol - Fuoad Tompatahirg - Cookag valas Wollages [V] - Balley Spaaiomalnd - Spaed
Fin Aange: 0100 % Frm Range: 40-120 T Pum Rangs 16Y Pam Rangs - kmeh
CAM 1 CAM 1 CAM t CAM 1

March 2003 Training WinGauge Software page 17



DFEH MR & ||
9_'5_5 Chamniew sisher =
+ @ Hgh Line Tacho - 0-3000 1 Due to the size of this very
£ b} el 0100 % complex configuration it‘s
£ ) cootog water - 40120 necessary to understand that part
+ [:.:] g al Bt of the configuration continues in
i B the invisible part of the —
+ Ervgres spmed - - 1 min . . . .
i G configuration-window - . Using
o o . .
L th Rt ﬁﬂlﬁqﬁfﬁﬂﬂ the roll-bar on the right side of k
: : o e R the window may help to pull the
+ L:uerll:rd . . . .
b ot In the — naVIQatlon- non visible part up.
o e : . i
T o e window - it can be Slave Ao T Cilawee - (At - 14 Diisplay
S — followed how the ol AT
T g eners whole system builds up
g Senerd to completion.
H g Seners Certainly this shows
too which parts of the =]
: : 552 Paut | 2CR3024529 Pt AMCEINASHT Part Mo AZCSIMZIET
detail configuration ; ;:‘,i%fmﬁ,, Lo o ;ﬁ,f%ﬂ[.,., Gy ;mh‘?‘m.i. Spon
need to be performed e e R e
next. Remarkable are
the missing symbols Diaplay Display Display
and the commonly used - B )8 S A R
name — General -
= | = = | = |
Flail Mo AZCS0422865 Pad Mo A2C53024536 Pt Mo . AZCS3024530 F':I:Ha. =
T mambimammmbior L aummiam, s Drmrraon D e el T e by e [ by s i, [ SR pa e |
i I_“H
March 2003 Training WinGauge Software page 18




‘E.n-muu
+H Fgh Laner Tmschas: - 0 300E0 1 frrin
+ Fuel - 0-100 %
H Ejl Concking walee - 40120 °C
H- 7] Battmry 516
- =L spesd - - kmjh
H Emw--lrnm
H Engine od - - har
A [l Hrermubcs od - -5
g General -
Heo g e -
H- g Geerd -
H g Geerd -
g Gereral
H g Geed -
Ho g Geeral -
March 2003

4|

Pai Moo 62050042200
Tachometar - Engre spesd

Prim. Fiarge: «+ 7/men
CAN

Dkplaw

Pail Mo
Presous - Genasl

CaH 1

Diplay

&

Fail Ho- A2L53024536

Fressure - Engne ol
Frim Aange - ba
LAl

Deplay

Sail Mo

Presnae - Gereral
Frim. Aange: -
CaM

Daploy

Pail Ma

Fresdian - merwral
Frm. Fange: -
Cam 1

[hsplay

Pail Mo A2C53024531
Tempershae - Hydesabios ol

Prim Range - °C
LAN T

Dhaplay

Pail o

Presnae - Gereal
Primn. Flangs -
CAM T

Display

Part N
Fresops - Genesl
Pam. Fange: -
CaN 1

Lhiefiay

Pt M
Prezoupes - Genemal
Pem Range: -
CAM 1

-k

Rolling the screen up, the other
configured displays inclusive their
characteristic values defined up to this
point are visible. With the next step
the base configuration shall be
completed in a way that it matches the
requested layout.

P

Training WinGauge Software
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Fle [dt Yiew Proec 7

T

Chearview Daplay Chaplay Diaplay [ iepiay =]
+ igh Line: Taacha - 0-3000 1 jmin ‘O == {'5')' e St —
+ bﬂi Fuel - 0-100 %
&H GH Coolreg waber - 40-120 °C
H- 7] Bstbery B4y
+ E’% Speed - - kmjh = = @ @
H Ervine speed - - 1min Part No- A2C53042205 Part Mo AJCSI024536 Past Mo AXCSI024531 Past Mo
T achomiter - Erigprs: s Fressine « Epgma ol Tmmperatae « Hpdiaubhcs ol Poetyioe - Garatial
na) Firmn Aarge: - 140 Pim Rangs. - b Purn. Aange - T P, Rangs: -
1% CaM 1 CAM 1 CAN 1 CAN 1
+
i Diplay Display Display Display
22 CASTT) CART) AR CEART)
™
s
H
= e | @ | 1|
Fan Mo Pt Mo Pt M- Pt M
Fressae  Ganewal Fressiae - Ganeral Praresiste - Goarwral Poectise - Gersial
Frim. Farge: - Fim. Aange: - P Aange - Par. Rangs -
CAM 1 CAN 1 CAN 1 CAN 1
Daplay Display
LR CANT)
Exemplary for the other displays the necessary changes 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 — configur ation-window -.
= —
Fait Mo Fant Mo
Fiegnge - hanes Fraende - Ganeral
P Flarige: - Frim. Fange: -
AN 1 AN 1 =
i |_L|_|
= =
March 2003 Training WinGauge Software page 20



=181 x|

This dialog is closed by

B Lverview — — selection of another device
¥ o o Lin Tacho - 03000 1 jwir This information is alrea@y master, slave or display in
5 known from the ,,Add Display* the -navigationswindow -
i configuration.

1. Step: Overwrite the name from ,,General* to
,Fuel Temperature*

S pecibe sbon

FaiMa
Piessue - General

/ 2. Step: Select the requested Trailing digits for the

= |
=
- m Mame: [Fudl Temgerste particular device. Will be visible on the master display.
= §
: = 3. Step: Choose the Unit (km/h, °C, h,...) for the display
= §
= L .
5. Step: Enter any descriptive text which shows up
g Displaye later in the master display.
If a symbol cannot be
found amongst the {
predefined list of symbols, Traling digh: o Taxt 6. Step: By selection of a Hysteresis value an
this particular one can be 1 T %] Hystmasn / interval which helps to stabilize the display of the
created new through the Spmbal | ' [0 =|| phys. value in the Master display is defined.
use of the ICON Editor. | =" ‘K
The ICON Editor is 4. Step: Select the appropriate symbol for ,,Fuel
started up by ,,Edit — Temperature from a list of predefined, standardized
ICON Editor*. symbols by clicking to the symbol select button and

role up or down in the pull-down-list.
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Fle Edt wew Prowd 7 _
DM BN =0 B . )

[
=
e e

+ =g Lires Tacha - 0= 30001 | ferin

- bﬂ Puel - 0-100 %

; E"I Coolrag waber - 40-120 °C
H- 7] Bstbery B4y

' ::lﬂ Speeed - - krnfh

H E:- Cragires speed - - 1min
H ok Engines ol - - by

H DEE Fiydraukcs of - - °C
o eners - {horeg

—
" (g Generd
- i ane sl
- = sEnery
H o g s

March 2003

The performed changes can be recognized after returning
back to the specification view for the just configured
display.

S pecibe sbon
FaiMa
Pressue - Fusl T

Mame |Fu£ Temperalus

Contrary to a slave device, a display has no other option than
to view the measured values via the display in the master unit
of the system. In accordance to this a switch to show the
phys. Valuein display is not available here.

Diizplay:

Tradling digits: ] =| Test: |
Unit |'I' "I Hsteiesi:
s B 3 D g
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Ble Edt Wew Proedt 1

D@ M| ¢ MBS T ||
Chearview Daplay Lieifrlay Llisplay [ iepiay =]
Figh Lirve: Tacha - 03000 | 0 it ‘@)" S “IRD o

aal .-."e Sped - - kmfh = = e e
n Ervares speed - - 1min Parl Mo A2C53042285 Pail W - 205302453 Pt Mo A2CEI02453 Pt Mo
T achomiter - Erigprs: s Fressine « Epgma ol Tmmperatae « Hpdiaubhcs ol Pogczvine - Geraal
+ Ersgire= ol - - bar Firmn Aarge: - 140 Pim Rangs. - b Purn. Aange - T Pare. Rangs - kin [long)
CaMA CaMA CaN 1 CAH 1
e
Diplay Drezplay Drispelags [lisplap
H]I CART) AR AN T

The changes made are as well visible in the overview screen.

i 1= | = |
Paut Mo Pt Mo : Pt Mo
Fressiae  Ganeral Preesian - Gareial Paepeing - Gersial
Fim. Aange: - P Aange - Par. Rangs -
(.10 CaAM 1 CAM 1
Drezplay
AR

Applying the recent described steps to the remaining displays generates a complete base
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. =
ek | »
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B Training Friday-14-00.m00 - Wingauge =18 =]

Fle Edt Wew Prowd 7

D@+ Mme & e
rlE;.J.- e Uaplw Lz plasy . Lisplay Ll agiay 5 :]
H @ =80 Lires Tachiy - 030001 1 ferin 'O — ’@' = E]l = =
- Fuel - 0-100 % . . . . :
1 E ol B LS Up .t(.) now b_as1c conflguratlc?n values like name, symbol, ur-llt,
T L patery-sity trailing digits and hysteresis values have been defined. This
e <oeed. -k parameter setting is dedicated to present the individual device =
T "% Ervie spaed - - values in the master display. After creation of the missing B
. . TRt - B
H o jke Engire ol - - bar symbols plus the assignment to the correct device the next step Flange: - U
- [y Hrovanbes of - - % is to define the In/Out characteristics for each device. Doing this
H g el Rate -~ implies that for each device, master, slave or display the right
- Eig Fus renperatine - ¢ sensor is assigned and configured. CERY)
- 3 Ik ks Marafold Tempersbure - - ‘
T I.,'-l:ﬂwm':'“"rI":':':I''-:?.l :fﬁi:ﬂz:”i:rmilﬁﬁ:l:l

s FAEDH ik |
SAE 1 0939 BEN: 1
Com. Mode:! 64
Prigriis 0

+ B}y Fhpdiralic O Filber Sebich - -
L
H 7 e i Py Swiech - -

- S gkl Selch - - b (ong) = = PO - Format: 0 =
= Pait Ha Pail Ha POL - SpacFication
. . 9.5 Frassige - Fud Tempeiaine Preasure - ntake Maritold [uska fsngth (DL 0 0 Filser Smitch

At this point it’s easy to Eim Rargs: - T Tampaishae Sowce Address: 0

2 o g Tl Fim Range: - °C [ata fengthe 1
realize which satellites CAN 1 Diska Achdress: ©
still have IlO. erig iy Dot CAN-OFfpet= 0, D0G000
symbols assigned. By & ) B
use of the ICON Editor

Searching for slaves or displays which haven’t received the full configuration
1s made easier when pointing with the mouse pointer to the “CAN 1” sign on
cregted and can be the upper right corner of each device in the — configuration-window - . This
assigned to the opens up a window with all the CAN parameter settings. A device is not
appropriate device. configured when essential parameters are preset by “0”.

TRTL T g LELL LIS R -l n | LN )

Cam CaM 1 -
i | ¥

March 2003 Training WinGauge Software page 24

these symbols are now




X
&
[m]
(=]
(m)
—
|
5 | _
- [T}
o 2
y mEE 5
) ENEEN ] o3
c EEEEEEEEE 1]
o . T EEN
£ T EEN N EEE N
EEEEEN EEN N EEE
EEEEE EN_ EEm EEN EEE
1] EN N EEN EEE
1] EN EEN EEN EEE
1] EN N w EEEEE
1] NN EEE | T
1] 1] EEEEEEEEEEEE
ENEEN EN N EEEEEEEEEEEE NEEEEEEEEE
b | RN EEE W T
EEN EEN n EEN
EEN EEE n EEEE EEEEEE = EEN
EEEEEEEEE T T EEN
i T[] EEE EN EN ]
u EN  EN
EEE EN  EN
| N N 1| 1|
EENEEEEEEEEE NEEEE @ EE
i EEEEEEEEEEEE NEEEEE NN
= = | O EN EEN NN
= i EN EEEEN
& RN EEEEEEEEEEEE  EE EEEE
o < EEEEEEEEEEEE @ B EEE
= £ N N
m" n HE HE
= N EN NN EEEN
EENEEENEEEEE NEEEEEEEEE

NENENEEEEEEE EEN EEEE
Jm o) EEEE
_ ) T T T EEN EEEN
S < O > » T EEEEEEEEE
—_ < O EENE NN NN NN
— © oo oan Z I BN EN NN =N
= S 0 o O ENEEEEEEEEEE NN NN NN
o 1= s 2z = ENEEEEEEEEEE EEEEEEEEEE
+— o T 380 ENE EEEE
o= S 20=13
o 0= g 9 ||
d >~ — < < N
w0 g B = an
[ | § > O Rz +
S E2E8Z3 R E————
N ° S 5o O —~ e T T T
o = =5 2 =] 1 E E
= k= A ) = ] 1]
O = 5 L g — g Z > EEEEEEEEEE
N = 5 mm MW 4 . . ENEEEEEEEE
= .
ﬁlv = XK 8TE 2z m m g EEEEEEEEEEEE EEN EEEEN
e s O Q. » X85 B ENEEEEEEEEEE NEEENEEEEE
T 882028 ¢C 3 F 1 =s mm
= 2 € 99 5 m 2 o 1 N NN
O > O = o “ ENEEEEEEEE
=T o L o ¥ < EEEEEEEEEE
= m —E5& 29 8 T um
‘@ S 0 o0& = B EE EE EE
A ZE S L L =g EN EN NN @EE
1) O ¥V O LD N 1] EN NN
oO0ODT o 5 ¥ 0 3 EN  EN EN EN
30 6= 2 o O = ENNENEEEEEEE EEEEEEEEEE
) O - = R ENEEEEEEEEEE EEEEEEEEEE
e th dw mw 2> 0 a o EEEEEEEEEEEE NN
2 g 88 b | NN
ST 5 O N o g EEEE
R &0 <3S = EEEE
= ) o X ARS) EEEE
R e s = o .
E BN X®ET O ¥ _ EEEEEEEEEEE
Z s SR8 2 3 [ Ty, SEEEENEEEEEN
mw 2 c°~=s85 EM: ol =8
= =Z 2 ESpHE I o
D) v S % O O el & N |
2 Epeisiz|Be L
= Fesaazsc|H| » =

page 25

Cancel

Training WinGauge Software

Ok

March 2003



= = eSS YW

=181 x|

Iix

i "' Thesraiee

+ o =g Lires Tacha - 0= 30001 | ferin

5 5} el- 0100

; E}I ey wabr - 40120 °C

H- 7] Bstbery B4y

4 _"-I-'_;%ﬂ[ Speeed - - krnfh
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The new created logo plus all the new defined symbols are added
sequentially to the symbol table. The logo however must be defined as
| con selection number 1. It requires the equivalent space of 3 symbols.
Logo and symbols are immediately after creation and confirmation with
,»OK* visible in the symbol list and can be selected for the appropriate

device.

To help design a new symbol / logo the
ICON editor provides small utility tools on
the top part of the window. The small
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.
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Icon Editor ed |
Filz Draw .
. M New created symbols may be saved in a
O m 2 .
wl | file for later use by the function:
lzon selection: 173 5 2
ﬂﬂ!’ File — Save Icon”.
H W | [T L .
| = o In the same way the function
aEEEEEEEEN m um ,,File — Load Icon*
[ 1] HE ER [ ] .
an an EEm &Em may be used to load a symbol which has
am EE &N EEwEw i i
Siwswswnis "3 SEEEE_ been defined at an earlier state. It is
S EEm oot important to watch if the checkbox for
[ 1] HE N (1 [ . .
e HE N N NN logo 1s checked or not. If it’s checked, a
s B R EEm  mm logo is expected to be loaded. This
1] EE N N EN EE ] AR
s EE mmn EEwmEs differentiation is necessary because a Logo
[ 1] (] ENEEEEER .
ENENEEEEEEEE En E= occupies the space for 3 symbols and
requires different treatment.
Cancel |
Load Icon el save Icon el
Lock jn: | {3 Symbols ~| = & cf EB- Save jn: | 3 Symbols ~| « @k E-
000-ele-Warnlicht-Fussganger wic 00&-ele-5anduhr, 000-ele-Warnlicht-Fussganger wic 00&-ele-5anduhr,
001-hazard warning light . wic 007-Buchz. wic 001-hazard warning light . wic 007-Buchz. wic
00z2-wharning light , wic 005-ele-Engine-Li 00z2-wharning light , wic 005-ele-Engine-Li
003-Fast.wic 009-ele-Engine-L1 003-Fast.wic 009-ele-Engine-L1
004-slow, wic 010-ele-Engine-Li 004-slow, wic 010-ele-Engine-Li
005-ele-Clock-Time. wic 011-ele-Engine-L1 005-ele-Clock-Time. wic 011-ele-Engine-L1
| i | i
File name: | Open I File niarne: || Save I
Filez of bype: IWingauge lzan file [* wic) j Cancel | Save az ype: I"-.-'-.-"ingauge lcon file [*.wic] j Cancel |
& &
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Fle Edt Wew Prowd 7

D= H EN =0 3 )
d___i'.'_ﬁ gt ot m
“.L 2 :Trr - 03000 1 jin Now master, slave and displays are

L [ equipped with with the correct and required

8 Batery-n16 symbols.

+ - oorad - -

Y

o Ereane speed - - Ipestcaton
H s Eregire= o - - by Pait Mo
= Piessure - Brake Switch
H- ol Hriraubes ol - - 0 Puim. A anga -
1
+ Fuel Rabs - - lh ﬁﬂ
& S:I; Ao Ternparabing = « 5
H T Inkaks Marifold Temparsture - - Mame 1Erd-'e Syailch

T 0@& Perrent Load - - %

+ B}y Fhpdiralic O Filber Sebich - -
L

H 7 e i Py Swiech - -

=

i The assignment of the new defined symbols

works as described in previous steps.

nlvoda: [0 =] T — 1.) Select the device without symbol or with

e s s symbol to be exchanged.

St |@ j E 2.) Pick the new created symbol from the
symbol list.

3.) Close this step by selecting another

device of choice.
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B [t Wew Projed @0
DEH| e s e e

i+

'i-

+
+
H
+
3
-

#

H

% g Lire Tacha - 030000 | fonin

Fl.ldl]'l'-‘i:

] .E|.l Coolreg waber - 40-120 °C

[F] msttery-B16%

pantd ak

WSy Speed - - ki
[=2  Injoat charsctevisic
& Warnings b alarmes

a};ﬁ.ﬂ Ternperabung - - %0

a& Trkahe Marifold Tamparsture - - °C

"'Eh Parcent Load - - %

| Freiirabc 04 Filber Sibch - -
* e i Piler St - -

March 2003

e

Fart N 42053084773
T High Live « Tacha @ B0
Fren. Fargs: [-3000 1 /men
CaM1

The next task to perform is:
Definition of the In/Out
characteristics
By a click to the ,,+* sign on to the
left of the satellite in the —
navigation-window — two more sub
categories pop up:
*In / Out characteristics and
*Warnings & alarms
As a mater of fact, these two new
categories are available for all
satellites, master, slave and displays.

Slarew - b 11) Shave Ao 7] Slhaven - Ak
=
Parl Mo AZCS3004552 Pt Mo - A2CE302465249 Pt Mo AMCEIN24S33 Pt Moo A2C5I04208T
Lol - Fuoad Tompatahirg - Cookag valas Wollages [V] - Balley Spaaiomalnd - Spaed
Fin Aange: 0100 % Frm Range: 40-120 T Pum Rangs 16Y Pam Rangs - kmeh
C&s 1 CaM1 CAN 1 CAM 1
Deplay Daplay Diaplay Dizplay
O D L <0l D | i e
= = = L=
Parl Mo AZCS5042 2585 Pl Mo A205302453% F'u-t Mo A2CE302453 F'=rl:H-:|. =
| T mambimammmbior L aummiam, s Dvmrrawn Commaed = T =h o b i = Deeenmaee m Dl O mbim I_p'J
4
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Fle Edt Wew Prowd 7 _
DM ER =130 & /o

d_._i'.'_ﬁ DT i
—- wigh Lired Tacha - 03000 | frin
E Defaul settngs
== InjiTut charactessic
ﬂ ‘Warnings B ssme
L-% SErvice MEssAges
_'-i AN masgages [DTC)
= f’Eﬁ Fuel- -100%
[=2  InfCud charactaisic
& Warnirgs b alsrmes
} E}I Coolirg wabes - 40120
H[F] mettery -s-18v
+ L speed - - by
F “ET Erwpres dpwed - -
+ @ Eregires ol - - b
= o ] Frirabos of - < 20
- Jﬁ Fued Rate - - [h
k | Fed Termparakung = = 3¢
+ % Inksks Manifold Tempersbye - -
at g@& Percent Load - - %

- i = Frydrsubhe Od Fiter Senbich - -
L

H-1y s 2ur Fiker Swaich - -

] Qiﬁ-ab Serech - -

+

March 2003
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Master, slave and display may receive the required

information, from the sensors directly connected to the
master Instrument. The differentiation there is amongst
resistor-, current-, voltage and frequency inputs. CAN 1 and
2 may deliver information from other sensors however.

=181 %]

Signal souoe
CaN 1 ] CoMsemngs |
CAN 2 - .
. | ot Display
Sansod Irged 1§01 5210 Ohe| .
Sensmlrput 2j05000 0] % ¥ P[]
Seneod Irput 3 10 700 D) r I | ||:| |.:|
Cusard rp, [4-20 mdd -
[ | 1429 .
. = e ([ |
- e |
aa o joexe [ou [4286 [10286
iz | [E [5ri4  [aTie
5 -~ 7 [ [ fna
s jusn | [5n [asm
05 i I ] e [0
i [
3 [T Show ponter position
- I :
N miry e
03 - i_ I_
a Drilags
0o T e e pe a1 |

All satellites, master, slave or display being set up in the previous configuration
process have in their configuration ,,CAN 1 defined as the prefered signal source.
The next steps will show how to connect the right sensors to the correct satellite.
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B Training-Friday-14-Gwgy - Wingasge =18 =]

Ble [t Wew Project 1
D= eSS YW

The dialog for “Add Display” has preconfigured the “Speed” device. E.g. the
signal source is been preset with “CAN 1’ and the curve is defined as linear
#% | with standard values. For the definition of the Prime Range those two values

DAET e

- o =g Lires Tacha « 030001 | fervir

5 b - 000 have to be corrected. However it’s more important for slave as for display

H O oot water - 10-120%¢ devices, as displays don’t really have a upper limit, but show their values in

T [ sattery-B16v the LCD display of the master device. The first step here is to select as signal
s, spuact - -k source the frequency input 1 (0 — 40 kHz).

-

I'i'h Warnings b alarmes

Signal souoe
+ ﬂﬁ Engine spend -« < [can =] CAM sefing:
N |_. 'mci - = (e ki |I'Ilhl: E'H.I:‘B:ﬂ
- t:-l. Hdralics of - « 20 s kmih leras'h PHI[]
] 'EI '.l.l!“"-l'.ﬂ"'l.ll' L . [

alq Fuel Temperatung = " F

+ '-'E}j.l [rkgka Marifold Tempearsbure - - 5

1 Uﬁh_""!’ll:-!ﬂtb:-&d--“.": ['QE o
‘ o
F uz-r...:mi- O Filter Sevch « - :

H Qlwltermm-- -

"
j [{E Sk Switch a5 |

T T o o o T e P e

03

1
I
!
I
!
!
1
J
i
3

Typically the required parameters for this part of the configuration are predefined as they depend very much
from the physical instruments like signal source, switches, sensors... which are connected in the system. Those |
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.

=
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oy Further specification for the frequency input happens by using the
D@l L e e e function “configure”. Required parameters for this configuration are, the
s : k-value (characteristic value for the frequency input) and the max.
-0 e . . . . N :
¥ pigh Line Tacha - 03000 1 jmin —# | velocity value. The starting point will be assumed as “0” for velocity and
-t Fuel- 0100 frequency. From those factors the max. frequency value will be calculated
H (O] oot vaker - 40-120 % as well as the 8 value pairs (Hz and km/h) which are filled in the table and
H 9] estery-B18 v are displayed as a curve.
=] :"'.|:d: Speeeid - + ki
[=2  Inioat charscterisic
& Warnings b alwms Signal sousoe

4 gk Ervi speed - - [Fraquency 1 1040 kHz) =] [_comigue ]
- Ervgrez ol - - bar Inpus Diespley

¥ 2 Fhiralics of - = 20 ::;IE 2 i s il
n Fusl Riats - - [ I0 o I |
o B - heazs o5 |

ERL s remperaue = Conigues counter mgut % 2% | mm e

an [E?J [k ks Mardlold Temperabye - - “0 ~Facinn .
ai : Perrent Load - - T =y Fidy B2 l

_ ,%+ T kveue [ [ cdouise | [Gariez [z ||
e Ly J == ]

. L%z pia L i b ez fue ||
.—- EHLJ o Pilcer Svatch - - Fraqusrcy |'il.'.l-l! Hz IDEE T4 |E1 T |

i Q0 mabe smtch a4 Igrition on [T 15) Dielay fos Jeo 4

[31.25 me = r
3 " Che :
250 [ ok ] cance Il Ii <k
i
Dl
a0
iy 5000 10000 1500.0 2000.0

Hyr

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.

2
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Bl Edt Wiew Project 7 _ _
DEH R & F W

H E"I Coolreg waber - 40-120 °C

- [F] Battery - B8N
g

[=2  Injoat charsctevisic
& Warnings b alarmes

H i Eraures spe] - - <
+ Eregre of - - bar

H 15 Fdradics ol - - 2

- Fuel Fats - - h

T alg Fue Temperatung = « AT

-~ [E?J [rkgka Marifold Tempearsbure - - 5

+H ﬂ%?ﬂ:emm--%

e
¥ L’qu Hydrabc 04 Fiter Seskch - -
- li:_d'Jﬂ.rl'tl:r'.#.!:d'u--

r
H m Brake Serktch

March 2003

. Rr— On exit of the configuration for the “Speed -
T o -i;;.mg Tache - 03000 1 i = display” the last configured values will be activated
£ b} ruel- 0100 and displayed.

For the other displays with frequency input the same
steps have to be performed again.

S pecibe sbon
F-

-5
P Aanga: 06D kmdh
Fregusancy 1 [0-40 kHz

Mame ]Sp-ee-c

Display:

Trading digi E -] Tem |

Limi m Hysimesi
Symbit. =N | E L |
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= =
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'l

*

-

H

3

-

B

+.

]

e DAET e

=g Lired Tacha - 0= 30001 | ferin
If]" Cisfaulk s=ttngs
[

_'-i AN masgages [DTC)

bm Fus] - 0-100 %

IniCt characteetsic
‘Wl nings b alsrme

SEricE MEssages

| (O cookrg water - 40120 %

[ Enjut charactenisic
& ‘Wlarnings B adarmies

[ Bsttery - 516w
:,:% Spedd - 0460 kit

ke Ersgines ol - - by

E g, Frivambics od - - °C
Fuel Fate - - |h

Ervgre apsed - -

L Eul Temperatune - - o
" Inkaks Marifold Temperstyrs - -

u@&?ﬂumﬁu--m

[=2  Injouk charscterisic

_& Warnings b alsrmes
J5] o vk o4 Fiter Sech - -
ﬂ: i PFlker Swach - -

m Bk Sertch
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correct.

The green lines are shown when the “Show pointer
position” box is checked. They represent the values in -
degree for the angle Phi [°] from the table below. This
can be used as test if the values in the table seem to be

Signal souoe
| Cah 1 =] CoMsemngs |
: Inpu Diplay
e T L FHII
i | | [0 o
. o . | 0.1 [51.43 |32
For Signal sources delivering their | | G
.a | | information via the CAN-BUS e [0& [+ [ozes
system, it’s enough to build the [i5re [0 X L
pair relationship for unit in (%, TERTFN [F EATI GEE
1= | | km/h, bar, °C) to the angle Phi [°] | | o857 [ET
for the pointer position. J I iz __eio
: ¥ Ehawm panter poaiion|
. o I Chesdia
- I— I—
>4 Dy

Slave 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..).
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ald] x|

=

-

-+

o

+

‘--

. Drheerview
g Lives Tacha - 03000 | fenin
ﬁ‘ Cisfaulk s=ttngs
== IniCat charactosic
_& ‘Wl nings b alsrme
L'% SErvilE MESSAgEs
55 CANmessages [DTC)
bm Fuel - 0-100 %
Ol cootrg water - 40120 ¢
[ Enjut charactenisic
& Warnings & alarms
[ Bsttery - 516w

oo - 0060 kmfh
E Ervgre apsed - -

ke Eregire ol - - bar
(g FAdvabics of - - o
lﬁ'uﬂ Fate - - ik
L Fual Temperature - - °C
Irk ks Mardfold Tempersburs - -
ﬂ% Percent Load - - T
[=2  Injouk charscterisic

_& Warnings b alsrmes
!I"'-!3 Hydraubic OF Fiter Seiich - -
LS
¥ s S Pilker Sk - -

ﬁ ks Sekih

March 2003

Based on the slave function, in this case “cooling water
temperature”, the right CAN sensor needs to be chosen.
By the SAE J 1939 PGN number the sensors are
described in detail. In this example it “65262”. This shall
make it easier to select the correct CAN sensor.

Signal ouoe
[can x| [__CoMsemng: |
Inpast Di
« 11 T |
I Lo hsedacd Fortoa- 029 B __..-" I J |_¢|:| |':|
¥ use WD fites r'f jonEs e ([543
SAE | 1939 PRI [ G| e R
e s T — ez [o [Te.23 |02 B6
Prodt I— | i -I-'- |Fﬁ'-'1 |13?1ﬂ
T Ry Ir | T 1! M |EI?H [1?: 43
05 PDLI - Specicabor: . JASEICES N 1007 e 7
Diata bergih (ALCY - I I L I
S owrcs deddresr |'| ¥ Show ponter position
paaieon e =1 F Gttt
03 Data Addres: [i I—"” j—"""
Al poduficer |1
CAN-Of set fao0 By
10 - [ o | Coxel |
14 1.0
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CAN settings, L oad CAN M essage

and define new CAN sensor.

CAN Settings

M arne:

i :5 2] x : : . SAE ) 1939 PGN: [E1244
2l The function “CAN Settings” shows up in E
| eviended fomat (23 B various dialogs. From there other dialogs Com. Mode: E
i : : Fricrity:
' use MID fiter can be opened to get into a more detailed e —
SAE J 1939 PGN: 145 [ specification mode for the CAN sensors. To FDU -Fomat |—|
e 7
Com. Mode: [fr configure those sensors however, very PDU - Speciication:
Priory: E detailed and specific knowledge about the Datalength [DLC)
. : [0
FOL - Farmat: a0 sensors, the environment where they are Souree Addess:
PDL - Specificatio: o used as well as the specific parameters is Data length. [2btes =
required D ata Address: |4
Data length [DLC) E q ' _ ——
S A m Note: Changes to the predefined Peerllion '
Dita length [2optes =] parameters shall only be made if the EAb D=t [o
B . adequate level of knowledge is avail. [ ok | cacel |
Resolution: IEI.1 = i Load CAN Message el
CAN-OFfzet: I':'
Marme: | S4E J 1939 P... | Priciity: | POU - Format. | POU - ¢
0K | Cancel | Tesztl 3 B 1 2
1| | ol
ok | canesl |[[F Modfy.. |  Delete.. |
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ald] x|

% Chariist has been selected for the fuel display. When choosing a
= thEN L T 0 A predefined sensor, all table values “Input” and “Display” are
o . . . .
K D il automatically preset, as soon as the selection is confirmed with
e IOk charact ks . . . .
k- “OK”. At the same time the adequate curve is displayed beside.
_& ‘Wl nings b alsrme
L'% Serdion MEssages
55 CANmessages [DTC)
+ bm Fuel - 0-100 % el s
- EH Coolreg waber - 40- 130 |5m|r-1:lu‘1|_05-21:|ﬂ|111| j [ Serwor selaction.. | use defined Pat Mo: 0-1.0-1
[""_\'-'_-, InfCut cheractensic - It D.q:h.ll
& ‘Wlarnings B adarmies 0000 Okm T ‘T PH]
H 7] Battery -s-18v I | jos jao o o
B st -0k i O S S
il e [ex [Es |5
e B s s ee
B [z |[742 ]
+ trorect--by | IESIIESTTECT ~| _ Mew.
5 f Sy __]: O R =E iEAL
H ol Hr % 0d - =%
lﬁ i i ;:tﬂr;: | Group | Hame izﬂ?;;-x-a e = | ([FEIS FEETIN | CTAT I (EEE
~ Fuel Fate - - 0 Levsl kevaitzpe servscn 00%.3-1 ,
N 20280 Livel bvtppa serso 0+ 100 %, 3 - 180 OFm [i715 [ioasr |[ioess 67
H Fusl Temperature L1 Lo bsritipfod Serion - E 3 - 100 0km = Ig:.] 1133 124} |'g,,u:|
5 o Merdfokd Ten| | 221620054082 Level levastype serrsc 0- 100 % 3. 180 Oben
+ Irk ks Manifold Ten T A5 Livel levasiopa erioce 0100 %3 - 180 OFm ™ Show pointer position
| ey Percent Load - - % | 221624054054 Livel bvastypa ser 0-100%. 318000
TN [T [0 [y o I - [ ™ Check snakog mpul sonak
o Infout chae |41 v o
& wenrgse [k ]| caxa | | I 0¥
H _1%3 hvedranbc O Fiter & Diskay?
H R g i Piier Saiech - - fes -]
4] ﬁ Braki Sebch aa
i 500 1000 1500 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.
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i Load sensor data

Add Sensor data/ Define Sensor characteristics

Type:

Level levertype zenzor

Mew...

2l xi

Fart Ma.:

| [Eroup: | M arne:

| R ange:

221-824-054-043
221-824-054-050
221-824-054-051
221-824-054-052

Level levertype zenzor
Level levertype senzor
Level levertype senzor
Lewvel levertype senszaor

0-100%. 3 - 180 Ohrm
0-100%, 3- 180 Ohm
0-100%, 3 -180 Ohrm
0-100%, 3 - 180 Ohm

Define sensor characke

M arne:

2%

It

=
ml

m

Wallies:

%

T
TS

Cancel

221-824-054-053
221824054054 | The function “Load sensor data” shows up in various dialogs. This
221-825.008-063 :
ss1anmanze | allows to select the preferred sensor from a list of predefined
gg]“ sensors. If required, a “New” sensor can be defined too. Those self
21 g0 defined sensors will be found later under the type “user defined®.
o ey Configuration of a new sensor requires good knowledge of the
sensors, the environment, the physical characteristics and the exact
« :;;B’“é';"m parameters.
sz3a00] Note Changing the initial values may only be performed with the
| Zemo appropriate knowledge and care.
323-8071-001-009 Temperature zenszar 19-140°C. 14 - 707 Ohm
323-807-001-0110 Temperature sensar 19-140°C. 14 - 707 Ohm
323-801-001-022 Temperature sensor 19-140°C, 14 - 707 Ohm
323-8071-001-026 Temperature zensar 19-140°C. 14 - 707 Ohm
323-801-001-029 Temperature zenszar 19-140°C. 14 - 707 Ohm
323-807-001-030 Temperature sensar 19-140°C. 14 - 707 Ohm
323-801-001-033 Temperature sensor 19-140°C, 14 - 707 Ohm
323-807-001-040 Temperature zensar 19-140°C. 14 - 707 Ohm
323-8071-001-041 Temperature zenszar 19-140°C. 14 - 707 Ohm
323-8071-001-043 Temperature sensar 13-140°C. 14 - 707 Ohm =
“| | v
OF. I Cancel |
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= =

LR S P

= Signal soupe
B ch s | [Sermor Inpun 1[05-2000km] =] _ Sersor selectior... | Level leverlyos servor Part Now: 2219240580430 100 %, 3 - 180 Déwn
& Warnings b alarms ¥ I Dicpy
E}I Coolreg wabe - 40120 ¢ s Obm x X PHIl
[ Inftut charectarise # i:l |E |':' |':'
A warnings B darms 2 EEE IO =
+ E] Babtery - G-16 % f E'n BT |;Ju 14 |,+;!-,- |ﬁ§..‘
0 e e 0460 b 750 : [z a2ss ([l4zes 026G
13 ———rY The left and right side [ienz 5274 5714 v
B o Bk ol - - bar of the white field s e j[na i
! L . i 7 7
H il Frvdraubcs of - - o 500 marks the min. / max. {15245 (8571 |£& 1 jaEn
fte0  f1io0 |fto0 240
- Fuel Rt - - U values of the range to
H - R Fuet Temperatue - - oc check the analog input PSS ekl
| 1 . ¥ Check snalog npul sonals
- [EE Ik sks Marifold Tempersture - - %2 250 Slgnals. mir i3
] oﬁhm:enum--% ETE
I_'\:; Tk char act s Dl‘l!."
& Aarmings b alsrmes - O0g o
i L;F Hypidraibic 04 Filter Seetch oo ™
G- i 500 1000 1500 200.0
- h' i Fiker Switch - - Obwn
* ﬁ #aest Equivalent to the previous steps the configuration for the remaining master, slave and
display devices has to be performed. After that the specification process for the input side
of the configuration is essentially complete.
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DT i

=g Lired Tacha - 0= 30001 | ferin
If]" Cisfaulk s=ttngs

== InjiTut charactessic
_& ‘Wl nings b alsrme
L-% SErsice Messages

_'-i AN masgages [DTC)

Fuel - 0-100 %

The function “Check analog input signals” is activated by a click to
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 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 slave through moving the pointer to the left down
(0) position. For displays the sensor symbol together with a row of
———————— “1s shown in the master display.

[13

=18 X

T




B i Cin g - eHarmplesg i - Winipmisge

Fle Edt Wew Prowd 7

= =

e 3 7w

=181 %]

-

H

]

o-0-8

1
el

=

Pt

f

.
&

3

DT i

=g Lired Tacha - 0= 30001 | ferin
If]" Cisfaulk s=ttngs

== InjiTut charactessic

L-% Serdion MEssaQes
_'-i AN masgages [DTC)
Fuel - 0-100 %

o0l vasher - 40-1.20 %
[ Injout characteris
& ‘Wlarnings B adarmies

fiskbery - B-16 %

Spezed - 06D kmjh

Ervgire spssed - 0-4500

Ereaires o - - b

Fridrabos ol - - 20

Fue| Rate - - |

Fuil Tergaratung - - 2

Irk ks Mardfold Tempersburs - -

- u@&?ﬂumﬁu--m

[=2  Injouk charscterisic
_& Warnings b alsrmes

H E;Ig Fridralic Od Filter Sedich - -
+ lril':l'lI 1 i Pler Sumch - -

Bk Sekih

March 2003

The specifications of the output side for all components of the
configuration, master, slave and displays is equivalent except to
only a few differences. In the In/Out characteristics dialog it is
possible to define individual warnings and alarms for each sensor.
After assigning a priority, the selection of the preferred symbol,
the warning and alarm threshold shall be defined. When these
min./ max values are passed, warning / alert shall be triggered.

Waringe snd slams:

refpinidin engpns $1ad ling
1 Hhieshik

[
-

ol -

Symibiot

w
-

el

WinLED Delay specifies the time to wait

145 ] Flagh iterval :
after the event occurred until the
r0 o= T warning / alarm is made visible.

tashokd | Action toashokd | Ackan D( Algosthex

[ tmn ™ _Achon [0 e ® B | [0 & [Maumm v em 2]f0
e e R Ll =]

| Hipelsiiss:

By use of the Algorithm the threshold value is defined as upper / lower limit. The
value in the Hysteresis field specifies the difference value after which the warning /
alarm can be taken back again.

Orwapvimwy

Prioy | Source: | Waming | ey | Dty | ageaithm | Hyshermais.
5 Coobng mater -4, 00T - 103.0°C - Swelc Als Pl samum, with inc

E Ervgine= o - - bt 00 st - 1.0 b - Shecan | Al Mg, withiA.. 0.2 ba

T Hymdcsod-- T OO - 96 0°C - Show | S5ls M mamus, with in‘Tc

10 Hudrahc Qd P, 0O0-- 10--%michon.. S0s M samum, with oao-

11 gy Fillmy Svaiich -, 0O0-- 1.0 - - Selch on 5ls M mamum, sk 0n-

12 Basks Semich---  0O0-- 1.0 - - Sich on S0 M mamun, wik 0n-

conditions set.

<

This overview field is only available for the master instrument. Here are the
warning / alarm conditions for all instruments listed which have such

Training WinGauge Software
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_1_'5_5 Deriew
= é gy Lired Tacha - 03000 | fenin

Cisfaulk s=ttngs
IniCk charachstsic
Warnings b alsrme

Serdon messages

_Lg_ AN messages [OTC)

+ bm Fuel - 0-100 %

= O oot vater - 40120

Infout charactenisx

‘Wlarnings B adarmies

H 7] Battery -s-18v
L o - 0060 kmh
Ervgire spssed - 0-4500
e Ersires ol - - bar
Eil, Fhyiranbics o - - °C
Jﬁ’uﬂl—'m--lﬂ'
L Fual Temperature - - °C

- * Irk ks Mardfold Tempersburs - - “

- %H::nrm--‘ﬁ

Ik char aclaris

Warnings b alsrmes

M qzi-hlh#hﬂil?#ﬁwuh--
LS
" e i Pl Sanech - -

] ﬁ Bk Sekih

1. |

operating conditions which need to be achieved before any
warning / alarm for this instrument is meaningful to be triggered..
The Flash interval defines the frequency for all LED’s in the
slave displays used to signal warnings / alarms. All three
parameter are valid for all devices in the same way.

‘wfam LED
|1!.| ¥ Flagh interval
|.'"|'I'J T |E.[EI5 "'I
T | S—
Priory Symbok thyeshold actone | toeskold SChoe Creday Elgoathen | Hyslewas
|1 1-| - i} 147 B tion HI.I T B hchion i |Z| $ |I‘-1a1nm.va|FHj|'5|
= M _ i FPM-hachold

Pl i, sl et FPA Bl
Selection for the upper / lower limit means that the value shall e e

not grow larger / 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

he whol nfiguration, 1s reached.
the whole co gu at10 , 1S réac Cd |-” . '|
5 Coobng mater -4, 00T - 103.0°C - Swelc Als M samum, wth . inc
B Ervgires o - - busi L0 bt - 1.0 bt - Sk | Als Mirgmum, s A... 0.2 ba
T Hydradcs ol - - T OOTC - S60°C-Showl. &G0s M samum, =ith inc
10 Hudrahc Qd P, 0O0-- 10--%michon.. S0s M samum, with oao-
11 gy Fillmy Svaiich -, 0O0-- 1.0 - - Selch on 5ls M mamum, sk 0n-
12 Basks Semich---  0O0-- 1.0 - - Sich on S0 M mamun, wik 0n-

. -
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IR

]

e DAET e

—- wigh Lired Tacha - 03000 | frin
E Defaul settngs
== InjiTut charactessic
ﬂ ‘Warnings B ssme

L-% SEricE MEssages

- L Fual Tarps
- a Ik sk P

" +
@ LE }
- -
£ X 3
B w
iﬂ -
-4 =)

103°C for longer than the delay time of 3 sec. Switching on
output 1 plus the warn lamp in the cooling water satellite shall
visualize the alarm. At the same time the symbol for cooling

wief water temp. together with the actual physical value will be

shown in the master display. Cooling down by more than 3°C

““1 to below 100°C the warn lamp in the satellite together with

the output 1 signal is switched off again. The warn message
in the master display disappears after manual confirmation by
pushing the button in the master instrument. These actions to
take back the warning / alarm are implicitly defined by setting
the value for the Hysteresis.

¥ Swibch on output 1
I Switch on oulpud 2

[T Switch ol outpul 1 sfter confirmation
r ; F. d

W Swich on SAT weam

% Show loon and phys. Vake 0 dirplay

™ Shaow boon in display

= ]

Canceal

_'-i AN masgages [DTC)
+- b Ful- ptco Wiamige and slams:
= Coolng waber - 40-120 5C
E“ i hJ k rerwiriAn Bngna sl e | ¥ i
[ Injout characteris i bk I.__ o |'__|
& Warnings B alarms
T8 sattery-8-16v : e - _
H P soend - 060 kmih Pricy Simibol trraskold ACton traashold BChe Cheday gl b | Hyslewas
+ ‘%Erlrl:'br.trd-ﬂ-*‘ﬂlﬂ 5 he ‘gl] it |'| " sdion ||'|'|-"‘ 5 i Artion I E] $ | Masivum, with AP = |f3
o ke Eregines ol - = . = =] ki |[- 1 | ; -1
&) ) xample: It‘s defined that a priori alarm shall be initiate
- . le: It‘s defined that ty 5 al hall b tiated
i Jﬁ sueliae-| @S SOON as the cooling water temperature has been above 2]

March 2003
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ﬂ ‘Wl nings b alsrme

@ SEricE MEssages
_'-.E AN massages [OTC

= O oot vater - 40120
[ IOt charactense
& ‘Wlarnings B adarmies

H 7] Battery -s-18v

L o - 0060 kmh

-~ “E-I Ervgire spssed - 0-4500

- Eg Ereaires o - - b

H- [tk Hiralics ol - - 20

+ ‘ﬁg Fuel Rate - - Ih

; L ol Tamparatune - - °C

- % Irk ks Mardfold Tempersburs - -

- uﬁ&?ﬂmmm--m

[=2  Injouk charscterisic

_& Warnings b alsrmes
H .I:,'L; Fridralic Od Filter Sedich - -
+ ﬂ: i PFlker Swach - -

} m Bk Sertch
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A picture image of the selected instrument is only available for
master and slave devices, not for displays.

- configuration can be called complete. These
':;”;mfﬁg o | specifications are: Default settings, service messages
S g R0 and CAN messages (DTC). Those three will be

Only a few special specifications which are only valid
for the master instrument are left to be set before the

discussed on the following pages.

¥ Showw tharup logo on igriion on

To bring up a logo in the master display at ignition time this check box must be checked.

[inplag -
B show gl valus in dizplap

Trairg dogds E i | Tes: |

L |'-"l11-r| ""I Hysimusts
Symbat |{}_ j [50 =
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+ bm Fuel - 0-100 %

1 F Ly T w . . . .
- The listed parameters in the description frame are =
IR
[13 . 2 b
B ——— ?lready knowq from the Add-l\'/Iasj[er-dlaIO.g . This
- R information will be enhanced with information about
b InfOut charactisk the selected sensor / signal source for the Hourmeter
A\ Warnings b ssme respective the ODO-Meter. In essence the selection
T8 service messages process is the same as for the In/Out characteristics.
3 conmessages 1) But here no curve will be shown.
Tetting

Lol wiabir = 40-1 30 = Dlescriphion:

[ IOt charactense Pt Heou: IAIEII.H??S

& Warnings & alarms Flarra IHl;h Liraz « Tacha

Blatbery - B-16¥ e e i 0- 3000 1/mn

Spezed - 06D kmjh Borraisd -Iiﬂphyrﬂ"g: ]7
Ervgires sped - (-4500 }Q‘\ pa

Ereaires o - - b

Fyidraibcs ol - - °C ™ ODO-Meter % Houmeied
Fuel Rate - - h Achus houmelel valuss
Fusal Tamparating = « % | ’ ] g Howr meter souce |'-|a5-tc1 "rl g
Inkake Marifold Tempersture - - - [Frecuency 11041 = gy ||| FPM e K =] __ CAM setings
Fercent Load - - % ! J i’ ] RPM thinthokl [700 14w

E Ik charsckasisi | I It I. Tiolal hows | [ e

_& Wanings b AwTe -I Trigs bapasts |

Heidrsibe Od Flber Selch - = Te |l'||_|

i Pler Sumch - -

Bk Sekih

It’s required to define for either the ODO-Meter, or the Hourmeter what the signal sources
are. Is it a CAN device, or a sensor connected directly to the master device. Further the
parameters for unit, RPM threshold, total distance/hours or trip distance /hours need 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.

March 2003
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D@FHE MR &S TR
P cverview
= High L Tacho - 0-3000 | j This dialog is used to configure the
B Defaut settngs display of service message numbers
D ok charactrisk after a predefined interval (h / km
£ Warrings b.&ang depending if the master is defined as
ot TR, hourmeter or ODO meter), to allow
5 o {-E—_u'_':::m"‘” ke | maintenance tasks to be performed in
13 O oo vt - 40120 D;::.w“ time. Depending on the service codes
e ok charachrb Mo Codke il I there may be different intervals set for
A Warrings B.akee 1 [ = s & Em the first notification and the following
T Y sattery- 816 2 [« =] [0 & 500 h intervals. In this example service
P oved . 060 kb x = E message no. 1 is shown after 150 h and
e Ervgie spsed - (-4500 4 E-] [ n then with a frequency of 150 h again.
- oy Enane ol - - b B = ; o h Service message no. 5 shall be repeated
¥ % Firrabis od - - °C o i o s after all 500 operating hours.
= Puni Rckp o B ; ' The meaning of the service message
X E%F;"' phl e ek b . B i = numbers needs to be predefined by the
T e M et -8 Tu- l”: ? :_ : ; : manufacturer and should be described
SR Eml::i-_:l:ﬂw“ 11 |:| 3 | : eIt in the documentation joining the
i s s = o= \ b vehicle.
H .I:il,;"h'h*“ il Filter” Sech - - 1% [dl | h I_ h
H - 1 g o Pleer Sk -- 1w [a = [T h [
} m&m Sertch 15 [t =] | h [ n
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== IniCat charactosic
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Lﬁ Serdion MEssages

& Warnings & alarms

- [:fi Bakbery - B-16%

L seeed - 060 ki
+ R Erwgiees speed - 0-2500
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+H Hydrabos ol - - 20
+ Fuel Fate - - Lh
+ | Fusel Tarmpatakung = = %
- Inksks Marifold Tempersturs - - 2
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[=2  Injouk charscterisic
& Warnings b alsrmes
+  Hytiraibe 04 Filter Sebch - -
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] Brala Sikch o« -
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CAN Mezcages [DTC]
Sourca
[ETE— |
Admrsn Symbol Tent
Charell: ¥ [0 L - DTCA
Charrat2 [ i
Dragrecate Lamp Siatus
" Priceiy. Symbal | Warrg Alsirm

 1ed o |- el -

2T e O PO R

Moo [0 1 : 2l By |

o mabecion [0 <] ; seier | M |
DTC Scar

Charnat SPHARMI [ Pricaty: Symhot [ Waming [ Blam

1 22465
8 e nf i o ] =] . W opdon | " acen |
S e el af Al ot =] 'I ._l .—|
Jrrrrerek s A e R e 1 J_Izl
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IniCk charachstsic
‘Wl nings b alsrme
Serdion MEssages

AN masgages [DTC)

5

- -100 %

o0l vasher - 40-1.20 %
[ Injout characteris
& ‘Wlarnings B adarmies

[ Bsttery - 516w

oo - 0060 kmfh
~

;g‘:imd - - by

ol Hhvdrabos ol - - 2C
el Fate - -|.I'|"

- Ol

Ervgire spssed - 0-4500

o 1 |

=

The configuration 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.

Pa Ho- AICSH004552
Larwnl - Fuad

Fimn Aange: 0100 %
Senso brgaat 1 |0/5-200 Dban

| function:
| *Project - Write Master settings

CEH T
When the configuration item
,»CAN messages (DTC)* is
done, the configuration is
completed. Now the
configuration can be saved to

=
Pait No.: AZCS3024773 disk and tested.
T High Live « Tacha @ B0
Fom. Rargs: 0-3000 1/ min
CaM 1
Shave - PA - 14) Display o
pemd, 040 kHz

O

The configuration may then be transferred to the
connected physical units and executed there by use of the

Deplay

O

O-ZHz

@F:

=
Farl Mo AZC530 2286

T wmbmmmiior  Compian, summmd

Daplay Diaplay Dizplay

> 107000 ﬂ]a CEHT
Ial i ;

= = L=
Pl Mo A205302453% Pt Mo AZCE3I024531 Part Mo
Drmrraon D e el T e by e [ by s i, [ =S m Dl O mbim
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Some more Project related functions are available to be performed
*Project - Read Master settings to read out the existing configuration in
the master. Afterwards the configuration can be adopted/modified or

expanded an loaded back to the master again by

*Project - Write Master settings.

The two next functions serve the EPROM side of the Master Device:

*Project - Hardcopy - Read Master settings

*Project - Hardcopy - Write Master settings. They can be used to readout
the EPROM and save it to disc, or to load a new/modified EPROM config

into the master device.

Sharee - A 11) Slave i 7

052000

u.

LK

= =
Pa Ho- AICSH004552
Lol - Fuoad

Fimn Aange: 0100 %

Fait Mo 2053026523
Tompatahirg - Cookag valas
Frm Range: 40-120 T

Senso brgaat 1 |0/5-200 Dban CAM 1

Deplay Daplay

‘O O-ZHz @ Ak )
@
= =

Farl Mo AZC530 2286

T wmbmmmiior  Compian, summmd

Fat Mo A2CSG02653%

Damrrawn  Cemwme el

Slave - [Adi- 14]

=1
Past Mo : A2CE3024533

Wollages [V] - Balley
Pum Rangs 16Y
CAM t

Diaplay

il

10-T00 G

Da

W=
Paet Mao.: ASCE3024531

T e me by . (L vl o i, =3

Display

e,

040 WHz

O

=
Pt Mo AACRIN4Z0ET
Spasaiommalad - 5pad
Pam Rangs &0 kmdh
Frequercy 1 [0-20 kHz|

Dizplay

i)

CEHT

Part Mo
o

------- m Dl O mbim
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T Two more functions:

= . )

fon *Diagnostics and

A Warrinos 8 dems *Recorder

B s e Can be found below the

@ cenmessages (07C) function ,,Edit“. A description
#- b - o is available in the following g oz
=] g 2 e o Tac

O oot water - 40120 pages. L ik g M d

[ Injout characteris Cal

& Warnings & alarms
x| G Batbery - B-186 ¥ Share - b 11) Shave - A - 7 Shave - PA - 14) Display
i 052000 T BT lEﬂ} 040 kHZ
+ :’% Sped - 0-60 kit I:I' @I .
+ Ervgire spssed - 0-4500
+H Eregirez ol - - bar
H- [l Fvvabcs ol - - °C
H Fuel Rate - - Uh = = = =
H i Ful Temperatune - « °C Pal Mo AZ0S2024552 Paut Mo AZCE3024529 Pt Mo - AZCEIN24533 Part Mo AZCSIMZIET
¥ Lrenl - Fusd Tompaahag - Conling vaaer Wollags V] - Ballesy Spasioraln - 5pead
+ Irk ks Mardfold Tempersburs - - Fimn Aange: 0100 % Frm Range: 40-120 T Pum Rangs 16Y Pam Rangs &0 kmdh

Senso brgaat 1 |0/5-200 Dban CAM 1 CAM 1 Frequercy 1 [0-20 kHz|
=] u@& Percent Load - - %
= Infdul charsckeris
i : d: £ Disphins Display Display Dieplay
Wanings b ssms 0-ZHT IR 1 0-7O00 I
: : i
H - [o] vtk 04 Fiter Sech - - O .@;Fg & ol [:]a i
H A Piker Swtch - -
® Brala Sikch o« -
= = = = |
Flail Mo AZCS0422865 Pad Mo A2C53024536 Pt Mo . AZCS3024530 Part Mo =
1] T mambimammmbior L aummiam, s Drmrraon D e el T e by e [ by s i, Dl s o Dol O mbim I_Ll—l
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Diagnostics 2] x| Diagnostics 2] x|
Inputs I CAM I Warm Lamps.-"llluminatiu:unl Painter positions lnputz  C&M | wiam Lamps/lllumination | Painter positions
A0 Phiyps.:
fnalea 22 27 I8 CO01: FF FF FF FF - FF FF FF FF
: : CO02 FF FF FF FF - FF FF FF FF
finsloa 2 jsc2 I CO03: FF FF FF FF - FF FF FF FF
Analog & [ 140 T CO04: FF FF FF FF - FF FF FF FF
CO0S: FF FF FF FF - FF FF FF FF
420 mé: [407 [1 : CO0E: FF FF FF FF - FF FF FF FF
CO07: FF FF FF FF - FF FF FF FF
B [1023 |1 - CO03: FF FF FF FF - FF FF FF FF
CO0%: FF FF FF FF - FF FF FF FF
KI30 R |48 EEI CO10: FF FF FF FF - FF FF FF FF
CO11: FF FF FF FF - FF FF FF FF
FIFM source: [e5535 CO12: FF FF FF FF - FF FF FF FF
CON3: FF FF FF FF - FF FF FF FF
vel. seurce: [65535 CO14: FF FF FF FF - FF FF FF FF
CONMS: FF FF FF FF - FF FF FF FF
& Eutton
wlarnps tatus: 170 [ Output 1
wScanFesFeq II:I [~ Output 2
k. I Cancel | f¥u]m 1 | k. I Cancel | f¥u]m 1 |

| nputs means to show all physical The Diagnostics function covers 4 CAN shows the data content of 15 x
values generated by the connected important areas: 8 Bytes on the CAN-BUS. Those
Instruments configuration analogous *Inputs represent the information coming
to the programmed Sensor inputs on «CAN from the different CAN Objects.
the master device: *Warn Lamps/Illumination

Analog 1-3 (Resistor-sensors), «Pointer positions

Current-, Voltage- und Frequency- with their support it is possible to

sensors, Output 1 and 2 , Button- diagnose an existing and

function... The physical unit plus an connected configuration.

Analog-Digital-Converted value is

presented.
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Diagnostics 21 -

Inputsl Cad  Warn Lampsdllumingtion | Pointer positions

v IMumination
—YWiarh lamps
[ &ll Lamps on
[T Slawvesd 0 [T Slave fdr. 8 Interisity;
™ Slave Adr. 1 [™ Slave Adr. 9 - - 100z
[ Slave Adr, 2 [ Slave &dr. 10 :
I Slave Adr. 3 W Elaye Adr, 11
[" Slave &dr. 4 [T Slave adr. 12
[™ Slave Adr. 5 [ Slave Adr 12 B
[ Slave Adr B [T Slave Ad. 14 3 _ 0%
¥ Slave Adr. 7 [T Slave &dr. 15

k. I Cancel | f¥u]m 1

Diagnostics 21 -

Inputsl CAM I "wam LampsAllumination  Pointer positions

IMaster j

Puointer pogition: |52.5 i IEBB steps

[T automatic

k. I Cancel | f¥u]m 1 |

The dialog Warn Lamps/ [llumination allows to
diagnose the warn lamps and the illumination of a
connected set of instruments.
[llumination switches the i1llumination 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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Recorder ed |
= 03/19/03 20:08:14 Wkt e
| . W Slave 1: T2E%E
E Slave 2 -°C
W Slave 3 -
M Slave 4: 181.3 kmth
W Slave b 0.01/rnin
1875 M Slave B: -bar
; W Slave 7: 1221°C
I"—l O Slave 8: -
|I MW Slave 3
||’" W Slave 10
W Slave 11: -
125.0 O Slave 12 0.0
| W Slave 13 1.0
O Slave 14: 1.0
H Slave 15
O 5lay .
o .| The function Recorder allows to log and track
625 m o= all status- and changing signals of all the
: g:a“’ connected sensors.Adjustable is the range of the
= . . . .
= --| Y-axis by just overwrite the min./max. values.
m 5l=v| Master-/Slave- and the different display curves
= : g::: are color coded for better recognition. On the
right side, next to the legend, the measured
File: Save interval values are shown together with the units they are
|rwingauge rec W et | s 3 measured in. It‘s possible to save the logged file
permanent to disc.

ak. I Cancel |
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5.2 CANopen Specification for CANcockpit

5.2.1 Summary of Features

NMT: Slave

Error Control: Heartbeat

Node ID: Configurable in EEPROM with WINgauge

No. of PDOs: 7 x 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 401 V2.1

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 1/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

TUOO- 0726-5111102

0806 52-2




Product Manual CANcockpit
5.2 CANopen Specification for CANcockpit

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 B_it N_om_inal Sample Comment
Baud Rate | Prescaler | Quantum | Time |BitTime Point
BPR tQ
[kHz] [usec] [tQ] usec [tQ]
1000 0 0.100 10 1 g | some re;trictions due to message
processing
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.

CANCcockpit 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 Obijects 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 K115 off

63EE Data Set, EEPROM checksum error

The following conditions will cause an emergency message being sent:

1. When CANCcockpit 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/O 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 1/0O 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| 101918 |7 5/4|13]2[1]0

6
FIF]I]F]FININ[N|IN|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)
4 analogue Inputs (ADC_w5VPhy, ADC_wKI58,
3 | TPDO3 VN_ngevquti%n, \gN_w\_/eIocity)y - 0x0380+own Node ID
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.
/ 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).
14 | RPDO5 This PDO is not part of the pre-defined connection set. | Configurable with
The system designer must allocate a unique ID with WINgauge
WINgauge.
4 analogue Outputs (4 Sat Gauges).
15 | RPDOG This PDO is not part of the pre-defined connection set. | Configurable with
The system designer must allocate a unique ID with WINgauge
WINgauge.
4 analogue Outputs (4 Sat Gauges).
16 | RPDO7 This PDO is not part of the pre-defined connection set. | Configurable with
The system designer must allocate a unique ID with WINgauge
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 (<5bytes) 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

* Abort SDO Transfer

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

Transmission:

CANcockpit 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 /0O 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
generic error Yes
Current N/A
Voltage N/A
Temperature N/A

communication error (overrun, error state) | Automatic timeout function -> not required.

device profile specific

Reserved for future use (DS401)

Reserved (always 0)

0

N[O WIN=~|O
O|0|0|0|0|0|0|Z

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)

CANCcockpit 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
Siemens 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 (Siemens VDO or OEM).

Rational:

The CANcockpit 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 number. 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 Siemens 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

OxFFFF0000

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-Ids must be 11bit-ID (standard identifiers)!

Default Value

No

Sub-Index 2h
Description Transmission type
Entry Category Mandatory
Access ro
PDO Mapping No
Vv UNSIGNEDS
alue 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 (8bit)

Obiject length in bits (8bit)

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 641101 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 641109 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 0E 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 64111110
2 Write Analogue Output 18 64111210
3 Write Analogue Output 19 6411 13 10
4 Write Analogue Output 20 641114 10
7th RPDO: 4 Analogue Outputs
Index Sub-Index | Comment Value/ hex
1606h 0 Number of mapped objects 4
1 Write Analogue Output 21 64111510
2 Write Analogue Output 22 641116 10
3 Write Analogue Output 23 6411 17 10
4 Write Analogue Output 24 641118 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 (L1A00h 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 o)
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

Byte1

Byte0

Reserved, set to 0.

See below for coding

Index to Graphic
Symbol for Alarm

Index to Graphic Symbol for
Warning
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MSB = Byte3
Bit|7]6 |5 |4 3]2 |10
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 e)
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 O0xCE560A1F
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 I(;lumber 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 Byte1 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 |32 |1 0
Rdy | Err [Bsy |0 |0 |0 | 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,
CANCcockpit 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 (Byte1 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
CANCcockpit.

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 UNSIGNEDS

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 1to 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 UNSIGNEDS
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
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Sub-Index 1
Description Polarity Input 1to 8
Access Ro
Entry Category Mandatory
PDO Mapping No
Value Range Unsigned8
Default Value No
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
TUO0O- 0726-5111102 0806 52-24



Product Manual CANcockpit

5.2 CANopen Specification for CANcockpit

Sub-Index 8

Description Polarity Input 57 to 64
Access Ro

Entry Category Mandatory

PDO Mapping No

Value Range Unsigned8

Default Value No

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
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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

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. Output polarity can be inverted individually.

1 =output inverted 0 =output not inverted

OBJECT DESCRIPTION

Index 6202h
Name Change Polarity Output 8-Bit
Object Code Array
Data Type UNSIGNEDS8
Category Optional
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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
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
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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

Error Mode Output 8-Bit (6206h)

This object indicates, whether an output is set to a pre-

message time out.

defined error value (see 6207+ object) in case of a

1 = output value shall take the pre-defined condition specified in 6207 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
TUO0O- 0726-5111102 0806 52-28
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5.2 CANopen Specification for CANcockpit

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

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

TUOO- 0726-5111102
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5.2 CANopen Specification for CANcockpit

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
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
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5.2 CANopen Specification for CANcockpit

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
Data Type Integer16 _(or unsigned16, depending on actual
configuration data)
Category Conditional: Device with analog input
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
TUO0O- 0726-5111102 0806 5.2-31
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5.2 CANopen Specification for CANcockpit

Sub-Index 1
Description Analogue Input 1
Access Ro
Entry Category Mandatory
PDO Mapping Default
Value Range Integer16
Default Value No
Sub-Index 2
Description Analogue Input 2
Access Ro
Entry Category Optional
PDO Mapping Default
Value Range Integer16
Default Value No
Sub-Index 3
Description Analogue Input 3
Access Ro
Entry Category Optional
PDO Mapping Default
Value Range Integer16
Default Value No
Sub-Index 4
Description Analogue Input 4
Access Ro
Entry Category Optional
PDO Mapping Default
Value Range Integer16
Default Value No
Sub-Index 5
Description Analogue Input 5
Access Ro
Entry Category Optional
PDO Mapping Default
Value Range Integer16
Default Value No
Sub-Index 6
Description Analogue Input 6
Access Ro
Entry Category Optional
PDO Mapping Default
Value Range Integer16
Default Value No
Sub-Index 7
Description Analogue Input 7
Access Ro
Entry Category Optional
PDO Mapping Default
Value Range Integer16
Default Value No
TUO0O- 0726-5111102 0806 52-32
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5.2 CANopen Specification for CANcockpit

Sub-Index 8

Description Analogue Input 8
Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integer16
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 Integer16

Default Value No

Sub-Index 2

Description Analogue Output 2

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integer16

Default Value No

Sub-Index 3

Description Analogue Output 3

Access Ro

Entry Category Optional

PDO Mapping Default

Value Range Integer16

Default Value No
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5.2 CANopen Specification for CANcockpit

Sub-Index 4
Description Analogue Output 4
Access Ro
Entry Category Optional
PDO Mapping Default
Value Range Integer16
Default Value No
Sub-Index 5
Description Analogue Output 5
Access Ro
Entry Category Optional
PDO Mapping Default
Value Range Integer16
Default Value No
Sub-Index 6
Description Analogue Output 6
Access Ro
Entry Category Optional
PDO Mapping Default
Value Range Integer16
Default Value No
Sub-Index 7
Description Analogue Output 7
Access Ro
Entry Category Optional
PDO Mapping Default
Value Range Integer16
Default Value No
Sub-Index 8
Description Analogue Output 8
Access Ro
Entry Category Optional
PDO Mapping Default
Value Range Integer16
Default Value No
to
Sub-Index 24
Description Analogue Output 24
Access Ro
Entry Category Optional
PDO Mapping Default
Value Range Integer16
Default Value No
TUO0O- 0726-5111102 0806 52-34
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5.2 CANopen Specification for CANcockpit

5.2.5 Appendix
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6. System Components, Spare Parts and Accessories
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6. System Components, Spare Parts and Accessories

6.1 System Components

6.1.1 Master Gauges

Example:
Tachometer

Housing dia. 80 mm

l

‘ f

|

Master gauge Sealing ring Clamp ring
Housing Dia. Symbol Measuring Range accormﬁtg]e:flvuzéauge Pa&r:;rr\glr(.lo)
Tachometers
80 mm min? x 1000 3000 min* A2C53163727 * A2C60000011
80 mm min't x 1000 4000 mint A2C53163728 * A2C60000012
80 mm min? x 1000 8000 mint A2C53171197 * A2C60000018
85 mm RPM x 1000 3000 RPM A2C53163810 * A2C60000061
85 mm RPM x 1000 4000 RPM A2C53163811 * A2C60000062
85 mm RPM x 1000 5000 RPM A2C53171198 * A2C60000069
100 mm mint x 1000 3000 mint A2C53163812 * A2C60000111
100 mm min?t x 1000 4000 min* A2C53163813 * A2C60000112
Speedometers
80 mm km/h 30 km/h A2C53163818 * A2C60000017
80 mm km/h 60 km/h A2C53163814 * A2C60000013
80 mm km/h 120 km/h A2C53163815 * A2C60000014
80 mm km/h 200 km/h A2C53163816 * A2C60000015
80 mm MPH, km/h 80 MPH / 120 km/h A2C53163817 * A2C60000016

*

A No purchasing No.

TUO00-0726-0000002
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6. System Components, Spare Parts and Accessories

6.1 System Components

6.1.1 Master Gauges

Example:
Speedometers
Housing dia. 80 mm

Master gauge Sealing ring Clamp ring
Housing Dia. Symbol Measuring Range accormﬁtg]e:flvuzéauge Pacg(r:;irrlglr(.lo)
Speedometers
85 mm km/h 120 km/h A2C53163820 * A2C60000064
85 mm MPH 80 MPH A2C53163822 * A2C60000066
85 mm MPH 100 MPH A2C53163823 * A2C60000067
85 mm MPH 120 MPH A2C53163824 * A2C60000068
100 mm km/h 60 km/h A2C53163826 * A2C60000113
100 mm km/h 120 km/h A2C53163827 * A2C60000114
100 mm km/h 200 km/h A2C53163828 * A2C60000115
100 mm MPH, km/h 50 MPH / 80 km/h A2C53163829 * A2C60000116
100 mm MPH, km/h 140 MPH / 220 km/h A2C53163830 * A2C60000117
100 mm km/h, MPH 200 km/h / 120 MPH A2C53163831 * A2C60000118
100 mm MPH, km/h 120 MPH / 200 km/h A2C53163832 * A2C60000119
Blackbox
A2C53165265 * A2C60000121

* .
A No purchasing No.
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6. System Components, Spare Parts and Accessories
6.1 System Components

6.1.2 Satelitte Gauges

Example:
Pressure gauge

Satelitte gauge Sealing ring Clamp ring
Housing dia. 52 mm
Designation Measuring Range Material No. Orde_r e
according to Wingauge Packaging (10)
Pressure Gauges
Engine oil pressure 0-5 bar A2C53165285 * A2C60000301
Engine oil pressure 0-10 bar A2C53165311 * A2C60000302
Engine oil pressure 0-5 x 100 kPa A2C53165312 * A2C60000303
Engine oil pressure 0-10 x 100 kPa A2C53165313 * A2C60000304
Engine oil pressure 0-80 psi, 0-5 bar A2C53165314 * A2C60000305
Engine oil pressure 0-100 psi, 0-7 bar A2C53165414 * A2C60000334
Engine oil pressure 0-150 psi, 0-10 bar A2C53165315 * A2C60000306
Brake pressure 0 - 10 bar A2C53165316 * A2C60000307
Brake pressure 1 0 - 10 bar A2C53165416 * A2C60000336
Brake pressure 2 0 - 10 bar A2C53165417 * A2C60000337
Brake press. w/o® 0 - 250 bar A2C53165418 * A2C60000338
Brake press. w/o® 0 - 250 bar A2C53165419 * A2C60000339
Brake pressure 0-150 psi, 0-10 bar A2C53165318 * A2C60000308
Brake pressure 0-16 bar A2C53165319 * A2C60000309
Transmission oil press. 0-28 bar A2C53165330 * A2C60000310
Transmission oil press. 0-400 psi, 0-28 bar A2C53165331 A2C60000311
Turbocharger press. 0 -2 bar A2C53165333 * A2C60000312
Brake pressure 1 0-150 psi, 0-10 bar A2C53185942 ¥ A2C60000347
Brake pressure 2 0-150 psi, 0-10 bar A2C53185943 ¥ A2C60000348

*

A No purchasing No.

TUO00-0726-0000002
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6. System Components, Spare Parts and Accessories
6.1 System Components

6.1.2 Satelitte Gauges

Housing dia. 52 mm

Designation Measuring Range Material N.O' Orde_r -
according to Wingauge Packaging (10)

Temperature Gauges
Engine oil temperature 50-150 °C A2C53165337 ¥ A2C60000313
Transmission oil temp. 50-150 °C A2C53165342 * A2C60000314
Transmission oil temp. 50-150 °C, 120-300 °F A2C53165343 * A2C60000315
Transmission oil temp. 120-300 °F, 50-150 °C A2C53165415 * A2C60000335
Temperature 60-200 °C A2C53165344 * A2C60000316
Cooling water temp. 40-120 °C A2C53165345 * A2C60000317
Cooling water temp. 40-120 °C, 100-250 °F A2C53165346 * A2C60000318
Cooling water temp. 100-280 °F, 40-120 °C A2C53165347 * A2C60000319
Hydraulic oil temp. 20-120 °C A2C53165348 * A2C60000320
Pyrometer temp. 100-900 °C A2C53165349 * A2C60000321
Engine oil temperature 120-300 °F, 50-150 °C A2C53165411 * A2C60000331
Level Gauges
Fuel level 0-111 A2C53165392 * A2C60000322
Fuel level E-1/4-1/2-3/4-F A2C53165413 * A2C60000333
Fresh water level 0-1/11 A2C53165393 * A2C60000323
Waste water level 0-111 A2C53165394 * A2C60000324
Voltmeters
Battery voltage 8-16V A2C53165395 * A2C60000325
Battery voltage 10-18V A2C53165396 * A2C60000326
Battery voltage 18-32V A2C53165397 * A2C60000327
Battery voltage 20-34V A2C53165412 * A2C60000332
Ammeters
Battery current —-125...+125A | A2C53165398 * A2C60000328
Speedometers
Speed 60 km/h | A2C53165410 * A2C60000330
Tachometers
Engine speed 3000 min-1 | A2C53165399 * A2C60000329
Wheel Position Gauge

L-12-0-1/2-R A2C53185944 * A2C60000346

*

A No purchasing No.
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6. System Components, Spare Parts and Accessories
6.1 System Components

6.1.2 Satelitte Gauges

Housing dia. 80 mm

Designation Measuring Range e =Ty S
9 9 9 according to Wingauge Packaging (10)
Tachometers
Engine speed 0 - 3000 RPM A2C53105586 * A2C60005001
Speedometers
Speed 0 - 60 km/h A2C53172463 * A2C60001892
Speed 80 MPH / 120 km/h A2C53185946 * A2C60001897
Housing dia. 100 mm
Designation Measuring Range b oVIcNE o
9 9 9 according to Wingauge Packaging (10)
Tachometers
Engine speed 0 - 3000 RPM A2C53106583 * A2C60001885
* ANO purchasing No.
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6. System Components, Spare Parts and Accessories
6.2 Spare Parts and Accessories

6.2.1 Spare 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

TUO00-0726-0000002 0806
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6. System Components, Spare Parts and Accessories

6.2 Spare Parts and Accessories

6.2.2 Accessories

Wiring harnesses

Pos. Designation Items / Package Order No.
1 Wiring harness master (26-pole), 3000 mm long 10 A2C53041729
2 Wiring harness master-satelitte, 200 mm long 10 A2C53041726
3 Wiring harness satelitte-satelitte, 200 mm long 10 A2C53041730

TUO00-0726-0000002 0806




Product Manual CANcockpit

6. System Components, Spare Parts and Accessories

6.2 Spare Parts and Accessories

6.2.2 Accessories

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 X11-602-000-007
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 — —

TUO00-0726-0000002
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6. System Components, Spare Parts and Accessories
6.2 Spare Parts and Accessories

6.2.2 Accessories

Software Accessories

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

T
|
|

|
‘ |
|

Pos. Designation Items / Package Order No.
1 CANcockpit Interface (Wingauge CMD Line) 1 X11-602-000-009
2 CANCcockpit Interface (Wingauge) 1 X11-602-000-010

TUO00-0726-0000002 0806 6-10
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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

Tachometer / Speedometer

Example: housing dia. 80 mm

Drehzahlmesser / Tachometer

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 Uiber Diagnose-Schnittstelle (k-Line).

Anschlussmadglichkeit bis zu 16 Slave-Geréte.

as 1

Description:

Analog indication of road speed or engine speed.

Digital indication of distance, operating hours, physical mea-
sured values, ISO 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.

SIEMENS VDO

TUO00-0726-5104620 | 0407 | Technische Anderungen vorbehalten | Technical details subject to change



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: Gehduse @ 80 mm

Example: housing dia. 80 mm

-
]
Master-Gerat Dichtungsring Schraubring
Master gauge Sealing ring Clamp ring
Ausfuhrung: Design:
Frontring: Kunststoff, schwarz, Dreikantausfiihrung Bezel: plastic, black,
Deckglas: kratzfest, entspiegelt triangular version
Einlegering: schwarz Lens: scratch resistant, nonreflective
Zifferblatt: Durchlicht Deflector : black
Aufdruck:  Grund schwarz Dial: backlight
Skala, Ziffern und Symbol weil3 Dialgraphics: black background
Zeiger: Durchlicht, weif3 with white characters
Display: LCD, Dot Matrix Anzeige mit 132 x 33 pixel, ~ Pointer: translucent backlighting, white
monochrom, gelbe Hintergrundbleuchtung Display: LCD, Dot Matrix display with 132 x 33 dots,
Gehéause: Kunststoff, flammhemmend monochrome, yellow backlighting
Befestigung: Schraubring, Kunststoff
Beleuchtung:  weil Housing: plastic, flame retardant
Anschlussart:  AMP 26 Pins MODU I, Mounting: clamp ring, plastic
MATE-N-LOK 4 Pins lllumination: white

Einbaulage:
Eingange:

Ausgéange:

TUO00-0726-5104620

beliebig

2 CAN-Eingénge, 2x Frequenz,
3x Widerstand, 1x 4-20 mA, 1x 0-5V

Type of connection: AMP 26 pins MODU I,

Nominal position:

bis zu 16 Anzeigeinstrumente (Slaves), Inputs:
2x Schaltausgang (GND 0,5A)
Outputs:
Technische Anderungen vorbehalten 0407

Technical details subject to change

MATE-N-LOK 4 pins
optional

2 CAN inputs, 2x frequency,
3x resistance, 1x 4-20 mA, 1x 0-5V

up to 16 satellite gauges,
2x switch outputs (GND 0.5A)

1s) 2




Master-Gerate

Systemkomponenten

CANcockpit

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

Technische Daten:

Master Gauges

System Components

CANcockpit

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

Technical Data:

Rated voltage: 12V and 24V DC

Operating voltage:
Current consumption:

EMC:

9V to 32V DC
200mA £ 20%

Nennspannung: 12V und 24V DC
Betriebsspannung: 9V bis 32V DC
Stromaufnahme: 200mA * 20%

EMV: DIN-EN 50081/1-2,DIN-EN 50082/1-2,

ISO 7637-1-2, 95/54 EWG, SAEJ 1810

Schwingungsfestigkeit: 5g, 10-500 Hz, 1 oct./min.

SAE J 1810, SAE J 1399
Dauerschock: 259, 1 Hz, 6 ms,

SAE J 1810, SAE J 1399
Schutzart: IP65, IEC 60529 vorne

IP30, IEC 60529 hinten
Betriebstemperatur: —35°C bis + 75 °C
Lagertemperatur: —40°C bis + 85 °C
LCD Feuchtebesténdigkeit: +65°C+2°C

93% r.F. + 2%

- 3%

Betriebstemperatur
LCD Anzeige: —20°C bis + 70 °C

Anschlussbelegung / Terminal connection:
AMP 26 Pins MODU II

Vibration resistance:

DIN-EN 50081/1-2,DIN-EN 50082/1-2,
ISO 7637-1-2, 95/54 EWG, SAEJ 1810

5g, 10-500 Hz, 1 oct./min.
SAE J 1810, SAE J 1399

Physical shock:25g, 1 Hz, 6 ms,

Protection:

Operating temperature:
Storage temperature:
LCD Humidity resistance:

SAE J 1810, SAE J 1399
IP65, IEC 60529 front side
IP30, IEC 60529 backside

—-35°Cto+ 75 °C
—40°Cto + 85 °C
+65°C+2°C
93% r.F. + 2%

- 3%

Operating temperature

light crystal display:

—-20°Cto+70°C

Gerateanschluss
Gauge connection

14, 26]

AR EELEEIEEEIERER
131711

Pin |Beschreibung / Description Pin |Beschreibung/Description
1 Kl. 30 / Power Supply (terminal 30) 14 + 8 VDC fiir Geber / for Sensor supply
2 KI. 31 /GND (terminal 31) 15 0-5VDC Eingang / Input
3 CAN1 _High 16 Kl. 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 kH2)
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 nicht belegt/ not connected
12 4 - 20 mAEingang / Input 25 Masse Analog / Analog GND
13 4 -20 mAMasse /GND 26 Masse Frequenz/ Frequency GND
1.3
Gerateanschluss i (e1(e]
Gauge connection (==
4 Pin MATE-N-LOCK 2 4
Pin Beschreibung / Description Pin Beschreibung / Description
1 nicht belegt/ not connected 3 Masse / GND
2 Sat- Bus 4 Versorgungsspannung Slave / Supply Satellite
TUO00-0726-5104620 Technische Anderungen vorbehalten 0407 Technical details subject to change (1-5) 3



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: Gehduse @ 80 mm
Abmafie (mm)

Gewinde fur Schraubring
Thread for clamp ring

Exemple: housing dia. 80 mm

Dimensions (mm)

11,4

@ 80

J 89

//

70,2

@15

14

14
O

Ssqqas
4311

(

14,8

58

Gehause @ Svmbol Messbereich Ma;?;ZiSI-SN/r.a/CI(\:/I;tgirr;al tl\cl)o. Bestell-Nr. / Order Nr.
Housing Dia. y Measuring Range 9 Wingauge 9 10er Verp. / Packaging (10)
Drehzahlmesser / Tachometers

80 mm min-1 x 1000 3000 mint A2C53163727 * A2C60000011
80 mm min-1 x 1000 4000 min-! A2C53163728 * A2C60000012
80 mm min-! x 1000 8000 mint A2C53171197 * A2C60000018
85 mm RPM x 1000 3000 RPM A2C53163810 * A2C60000061
85 mm RPM x 1000 4000 RPM A2C53163811 * A2C60000062
85 mm RPM x 1000 5000 RPM A2C53171198 * A2C60000069
100 mm min'L x 1000 3000 min-t A2C53163812 * A2C60000111
100 mm min-1 x 1000 4000 min A2C53163813 * A2C60000112
Tachometer / Speedometers
80 mm km/h 30 km/h A2C53163818 * A2C60000017
80 mm km/h 60 km/h A2C53163814 * A2C60000013
80 mm km/h 120 km/h A2C53163815 * A2C60000014
80 mm km/h 200 km/h A2C53163816 * A2C60000015
80 mm MPH, km/h 80 MPH / 120 km/h A2C53163817 ¥ A2C60000016

*

A keine Bestell-Nr. / No purchasing No.

TUO00-0726-5104620

Technische Anderungen vorbehalten
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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)

Abmafie (mm)

Beispiel: Gehduse @ 80 mm

Gewinde fur Schraubring
Thread for clamp ring

Exemple: housing dia. 80 mm

Dimensions (mm)

11,4

@ 80

J 89

//

70,2

@15

14

14
O

Ssqqas
4311

(

14,8

58

Gehéuse ﬁ Symbol Mess.bereich Mg;?;ZASI-SN/r.a/CI(\:A;tgir:;I tl\cl)o. Bestell-Nr. / Orde_r Nr.
Housing Dia. Measuring Range Wingauge 10er Verp. / Packaging (10)
Tachometer / Speedometers

85 mm km/h 120 km/h A2C53163820 * A2C60000064
85 mm MPH 80 MPH A2C53163822 * A2C60000066
85 mm MPH 100 MPH A2C53163823 * A2C60000067
85 mm MPH 120 MPH A2C53163824 * A2C60000068
100 mm km/h 60 km/h A2C53163826 * A2C60000113
100 mm km/h 120 km/h A2C53163827 * A2C60000114
100 mm km/h 200 km/h A2C53163828 * A2C60000115
100 mm MPH, km/h 50 MPH / 80 km/h A2C53163829 * A2C60000116
100 mm MPH, km/h 140 MPH / 220 km/h A2C53163830 * A2C60000117
100 mm km/h, MPH 200 km/h / 120 MPH A2C53163831 ¥ A2C60000118
100 mm MPH, km/h 120 MPH / 200 km/h A2C53163832 ¥ A2C60000119
Blackbox
| A2C53165265 * A2C60000121
* A keine Bestell-Nr. / No purchasing No.
TU00-0726-5104620 Technische Anderungen vorbehalten 0407 Technical details subject to change (1-5) 5



Slave-Gerate

Systemkomponenten

CANcockpit

Analoge Anzeigegerate
in verschiedenen Versionen
(Gehause @ 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 Uber Diagnose-Schnittstelle (k-Line). Programming with diagnosis interface (k-line).
s 1 SIEMENS VDO

TUO00-0726-5304620 | 0806 | Technische Anderungen vorbehalten | Technical details subject to change



Slave-Gerate

Systemkomponenten

CANcockpit

Analoge Anzeigegerate
in verschiedenen Versionen
(Gehause @ 52 /80 /100 mm)

Satellite Gauges

System Components

CANcockpit

Various versions of
analog indication gauges
(Housing dia. 52 /80 / 100 mm)

Beispiel: Gehduse @ 52 mm

Example: housing dia. 52 mm

Slave-Geréat Dichtungsring Schraubring
Satellite gauge Sealing ring Clamp ring
Ausfuhrung: Design:
Frontring: Kunststoff, schwarz, Dreikantausfihrung Bezel: plastic, black,
Deckglas: kratzfest, entspiegelt triangular version
Einlegering: schwarz Lens: scratch resistant, nonreflective
Zifferblatt: Durchlicht Deflector : black
Aufdruck:  Grund schwarz Dial: backlight
Skala, Ziffern und Symbol weil3 Dialgraphics: black background
Zeiger: Durchlicht, weil with white characters
Gehause: Kunststoff, flammhemmend Pointer: translucent backlighting, white
Befestigung: Schraubring, Kunststoff Housing: plastic, flame retardant
Beleuchtung: weilk Mounting: clamp ring, plastic
Anschlussart:  AMP MATE-N-LOK 6 Pins lllumination: white
Einbaulage: 0 - 85° Winkel Type of connection:  AMP MATE-N-LOK 6 pins
Nominal position: 0 - 85° angle

TUO00-0726-5304620

Technische Anderungen vorbehalten

0806

Technical details subject to change
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Slave-Gerate

Systemkomponenten

CANCcockpit

Analoge Anzeigegerate
in verschiedenen Versionen
(Gehause @ 52 /80 /100 mm)

Technische Daten:
Versorgungsspannung: 10,5 - 32V DC von Master
Stromaufnahme: 86mA £ 10%

EMV: DIN-EN 50081/1-2, DIN-EN 50082/1-2,
ISO 7637-1-2, 95/54 EWG, SAEJ 1810

Schwingungsfestigkeit:  5g, 10-500 Hz, 1 oct./min.
SAE J 1810, SAE J 1399

Dauerschock: 259, 1 Hz, 6 ms,
SAE J 1810, SAE J 1399
Schutzart: IP65, IEC 60529 vorne

IP30, IEC 60529 hinten

Satellite Gauges

System Components

CANCcockpit

Various versions of
analog indication gauges
(Housing dia. 52 /80 / 100 mm)

Technical Data:

Power supply: 10.5 - 32V DC from Master
Current consumption: 86mA £ 10%

EMC: DIN-EN 50081/1-2, DIN-EN 50082/1-2

ISO 7637-1-2, 95/54 EWG, SAEJ 1810

Vibration resistance: 5g, 10-500 Hz, 1 oct./min.
SAE J 1810, SAE J 1399
Physical shock: 259, 1 Hz, 6 ms,
SAE J 1810, SAE J 1399
Protection: IP65, IEC 60529 front side

IP30, IEC 60529 backside

Betriebstemperatur: —35°C his + 75 °C Operating temperature: —35°Cto + 75 °C

Lagertemperatur: —40°C bis + 85 °C Storage temperature: —40°Cto+85°C
3 -1
Anschlussbelegung / Terminal connection: Gerateanschluss s][e][e
. Gauge connection glalo
AMP MATE-N-LOCK 6 Pins T 2

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: Gehduse @ 52 mm
Abmafe (mm)

Dichtring

Sealing ring

, N

Exemple: housing dia. 52 mm
Dimensions (mm)

74+0,2

252

57,6 £0,2

54,3

_

43,6

Thread for clamp ring.

Gewinde fur Schraubring.

TUOO0-0726-5304620 Technische Anderungen vorbehalten 0806 Technical details subject to change
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Slave-Gerate

Systemkomponenten

CANcockpit

Analoge Anzeigegerate
in verschiedenen Versionen
Gehause @ 52 mm

Satellite Gauges

System Components

CANcockpit

Various versions of
analog indication gauges
Housing dia. 52 mm

Material-Nr. / Material No.

Bestell-Nr. / Order No.

g:;]igr:;ltjirc])% Me'\:l;sjfikr)wzrle?i;:ge gemass -/ according to 10er Verp. / Packaging
Wingauge (20)

Druckanzeiger / Pressure Gauges

Motordéldruck / Engine oil pressure 0-5 bar A2C53165285 * A2C60000301
Motordéldruck / Engine oil pressure 0-10 bar A2C53165311 ¥ A2C60000302
Motordéldruck / Engine oil pressure 0-5 x 100 kPa A2C53165312 * A2C60000303
Motordéldruck / Engine oil pressure 0-10 x 100 kPa A2C53165313 * A2C60000304
Motordéldruck / Engine oil pressure 0-80 psi, 0-5 bar A2C53165314 * A2C60000305
Motordéldruck / Engine oil pressure 0-100 psi, 0-7 bar A2C53165414 * A2C60000334
Motordéldruck / Engine oil pressure 0-150 psi, 0-10 bar A2C53165315 * A2C60000306
Bremsdruck / Brake pressure 0 - 10 bar A2C53165316 * A2C60000307
Bremsdruck 1 / Brake pressure 1 0 - 10 bar A2C53165416 * A2C60000336
Bremsdruck 2 / Brake pressure 2 0 - 10 bar A2C53165417 * A2C60000337
Bremsdruck w/o®/ Brake press. w/o® 0 - 250 bar A2C53165418 * A2C60000338
Bremsdruck w/o@/ Brake press. w/o@ 0 - 250 bar A2C53165419 * A2C60000339
Bremsdruck / Brake pressure 0-150 psi, 0-10 bar A2C53165318 * A2C60000308
Bremsdruck / Brake pressure 0-16 bar A2C53165319 * A2C60000309
Getriebeoldruck / Transmission oil press. 0-28 bar A2C53165330 * A2C60000310
Getriebeoldruck / Transmission oil press. 0-400 psi, 0-28 bar A2C53165331 * A2C60000311
Turboladerdruck / Turbocharger press. 0 -2 bar A2C53165333 * A2C60000312
Bremsdruck 1 / Brake pressure 1 0-150 psi, 0-10 bar A2C53185942 * A2C60000347
Bremsdruck 2 / Brake pressure 2 0-150 psi, 0-10 bar A2C53185943 * A2C60000348
Temperaturanzeiger / Temperature Gauges

Motoréltemp. / Engine oil temperature 50-150 °C A2C53165337 * A2C60000313
Getriebedltemp. / Transmission oil temp. 50-150 °C A2C53165342 * A2C60000314
Getriebetltemp. / Transmission oil temp. | 50-150 °C, 120-300 °F A2C53165343 * A2C60000315
Getriebetltemp. / Transmission oil temp. | 120-300 °F, 50-150 °C A2C53165415 * A2C60000335
Temperatur / Temperature 60-200 °C A2C53165344 * A2C60000316
Kihlwassertemp. / Cooling water temp. 40-120 °C A2C53165345 * A2C60000317
Kuhlwassertemp. / Cooling water temp. | 40-120 °C, 100-250 °F A2C53165346 * A2C60000318
Kihlwassertemp. / Cooling water temp. 100-280 °F, 40-140 °C A2C53165347 * A2C60000319
Hydraulikéltemp. / Hydraulic oil temp. 20-120 °C A2C53165348 * A2C60000320
Pyrometertemp. / Pyrometer temp. 100-900 °C A2C53165349 * A2C60000321
Motordéltemp. / Engine oil temperature 120-300 °F, 50-150 °C A2C53165411 * A2C60000331

*

Akeine Bestell-Nr. / No purchasing No.

TUO00-0726-5304620
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Slave-Gerate

Systemkomponenten

CANcockpit

Analoge Anzeigegerate
in verschiedenen Versionen
Gehause @ 52 mm

Satellite Gauges

System Components

CANcockpit

Various versions of
analog indication gauges
Housing dia. 52 mm

Benennung Messbereich Materi_gI-Nr. / Material No.| Bestell-Nr./ Order No.
Designation Measuring Range gemass _/ according to 10er Verp. / Packaging
Wingauge (10)

Vorratsanzeiger / Level Gauges
Kraftstoffstand / Fuel level 0-1/1 A2C53165392 * A2C60000322
Kraftstoffstand / Fuel level E-1/4-1/2-3/4-F A2C53165413 * A2C60000333
Frischwasserstand / Fresh water level 0-1/1 A2C53165393 * A2C60000323
Schmutzwasserstand / Waste water level 0-1/1 A2C53165394 * A2C60000324
Voltmeter / Voltmeters
Batteriespannung / Battery voltage 8-16V A2C53165395 * A2C60000325
Batteriespannung / Battery voltage 10-18V A2C53165396 * A2C60000326
Batteriespannung / Battery voltage 18-32V A2C53165397 * A2C60000327
Batteriespannung / Battery voltage 20-34V A2C53165412 * A2C60000332
Amperemeter / Ammeters
Batteriestrom / Battery current | —-125...+125A | A2C53165398 * | A2C60000328
Tachometer / Speedometers
Geschwindigkeit / Speed | 60 km/h | A2C53165410 * | A2C60000330
Drehzahlmesser / Tachometers
Drehzahl / Engine speed | 3000 min-1 | A2C53165399 * | A2C60000329
Radstellungsanzeiger / Wheel Position Gauge

| L-12-0-12-R |  aocs3igsoas* | A2C60000346

Gehause @ 80 mm

Housing dia. 80 mm

n Material-Nr. / Material No.| Bestell-Nr. / Order No.
Benennung Messbereich i . .
Designation R sliring Ran e gemass / according to 10er Verp. / Packaging
9 9 9 Wingauge (20)
Drehzahlmesser / Tachometers
Drehzahl / Engine speed 0 - 3000 RPM A2C53105586 * A2C60005001
Tachometer / Speedometers
Geschwindigkeit / Speed 0 - 60 km/h A2C53172463 * A2C60001892
Geschwindigkeit / Speed 80 MPH / 120 km/h A2C53185946 * A2C60001897

Gehause @ 100 mm

Housing dia. 100 mm

Material-Nr. / Material No.

Bestell-Nr. / Order No.

S::ier:]r::ig% Mel\:lsjfiﬁeri{l;: p gemass / according to 10er Verp. / Packaging
9 g 9 Wingauge (20)
Drehzahlmesser / Tachometers
Drehzahl / Engine speed 0 - 3000 RPM A2C53106583 * A2C60001885

*

Akeine Bestell-Nr. / No purchasing No.

TUO00-0726-5304620
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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 Uber SATbus.

High-speed Full-CANbus interface V2.0B kompatibel.

Verarbeitung von zwei unterschiedlichen CAN Protokollen
(J1939, CANopen).

Programmierung als Tachometer oder Drehzahlmesser tber
Diagnose-Schnittstelle (k-Line).

Anschlussmadglichkeit bis zu 16 Slave-Geréte.

a3 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.

SIEMENS VDO

TUO00-0726-5404620 | 0407 | 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:
Gehéause:
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)

Gehause @ Symbol Messbereich Mg;?;i_sN/r';C?s:gir:%I :\(l)o. Bestell-Nr. / Order Nr.
Housing Dia. Measuring Range Wingauge 10er Verp. / Packaging (10)
Blackbox

| A2C53165265 * A2C60000121

*
A keine Bestell-Nr. / No purchasing No.

TUO00-0726-5404620
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Master Black Box

Systemkomponenten

CANcockpit

Gehéause 100 x 100 x 41,3 mm

Technische Daten:

Nennspannung: 12V und 24V DC
Betriebsspannung: 9V bis 32V DC
Stromaufnahme: 70mA + 10%

EMV: DIN-EN 50081/1-2,DIN-EN 50082/1-2,

ISO 7637-1-2, 95/54 EWG, SAEJ 1810

Schwingungsfestigkeit: 5g, 10-500 Hz, 1 oct./min.
SAE J 1810, SAE J 1399
Dauerschock: 259, 1 Hz, 6 ms,
SAE J 1810, SAE J 1399
Schutzart: IP30, IEC 60529

Betriebs- und

Lagertemperatur: —40°C his + 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:

EMC:

Vibration resistance:

12V and 24V DC
9V to 32V DC
70mA = 10%

DIN-EN 50081/1-2,DIN-EN 50082/1-2,
ISO 7637-1-2, 95/54 EWG, SAEJ 1810

5g, 10-500 Hz, 1 oct./min.
SAE J 1810, SAE J 1399

Physical shock:25g, 1 Hz, 6 ms,

Protection:

SAE J 1810, SAE J 1399
IP30, IEC 60529

Operating- and

Storage temperature:

—40°Cto+85°C

Geréateanschluss
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 +8 VDC fur Pull Up / for external pull-up
2 KI.31/GND (terminal 31) 15 0-5VDC Eingang / Input
3 CAN1 _High 16 KI. 58 /lllumination (terminal 58)
4 CAN1 Low 17 Kl. 15/ Ignition (terminal 15)
5 CAN2 _High 18 v-Impuls / Road Speed Input
6 CAN2 _Low 19 UFM Input
7 + 8 VDC fur Geber / for Sensor supply 20 Schaltausgang 1 / Switch-Output 1
8 k - Line 21 Schaltausgang 2 / Switch-Output 2
9 Geber 1/Sensor 1 22 SCK-Out
10 Geber 2/ Sensor 2 23 Latch
11 Geber 3/Sensor 3 24 SIO
12 4 - 20 mAEingang / Input 25 Masse Analog / Analog GND
13 4 -20 mAMasse / GND 26 Masse v-Impuls / Speed GND
1.3
Gerateanschluss [EIEI
Gauge connection (=[]
4 Pin MATE-N-LOCK 2 4
Pin Beschreibung / Description Pin Beschreibung / Description
1 nicht belegt/ not connected 3 Masse / GND
2 Sat - Bus 4 Versorgungsspannung Slave / Supply Satellite
TUO00-0726-5404620 Technische Anderungen vorbehalten 0407 Technical details subject to change (1-3) 3



Datenblatter fir CANcockpit
Data Sheets For CANcockpit

Anderungsubersicht / Change Overview

Datum | Doku-Nr. Seite Bemerkung
Date Documentation No. | Page Comment

0603 TUO00-0726-5104620 4,5 neu/new Bestell-Nr. / Order no.
TUO00-0726-5304620 4,5 neu/new Bestell-Nr. / Order no.
0703 TUO00-0726-5104620 4,5 neu/new Bestell-Nr. / Order no.
TUO00-0726-5304620 4,5 neu/new Bestell-Nr. / Order no.
LCD Feuchtebestandigkeit / +65°C +2°C
3 neu/new idi i . 0 +2%
TU00-0726-5104620 LCD Humidity resistance: 93% .k~ 5,
1003 4,5 entfernt / removed | Bestell-Nr. / Order no.
entfernt / removed | Bestell-Nr. / Order no.
TU00-0726-5304620 | 4,5 neu/new A2C60000231, ... 232, ... 233
Stromaufnahme/Current consumption: 150mA + 10%
3 war/was Betriebstemperatur/Operating temperature:
TUO00-0726-5104620 —40°Cto + 85 °C
45 wariwas Material-Nr./Material No.
1103 ' Bestell-Nr. Einzelgerate / Order No. Single instr.
Stromaufnahme/Current consumption: 40mA * 10%
3 war/was Betriebstemperatur/Operating temperature:
TUO00-0726-5304620 —40°Cto + 85 °C

Material-Nr./Material No.
Bestell-Nr. Einzelgerate / Order No. Single instr.

0404 | TUO00-0726-5104620 4,5 neu/new 100 mm nicht lieferbar / not available
Bestell-Nr. / Order no.

4,5 war/was

entfernt / removed

TUO00-0726-5104620 4,5 neu/new A2C60000053
0704 A2C600000086, ... 007, ... 056, ... 057, ... 058
Bestell-Nr. / Order no.
TU00-0726-5304620 | 4.5 neu/new A2C60000234, ... 235, ... 236, ... 237, ... 238, ... 239
TUO00-0726-5104620 2 neu/new Einbaulage: beliebig / Nominal positon: optional
0904 2 Einbaulage: 0 - 85° Winkel /
TUO00-0726-5304620 neu/new Nominal positon: 0 - 85° angle;
3 vom Master / from Master
0205 | TUO00-0726-5304620 5 changed Bestell-Nr. / Order no. A2C60000229 ...230
Anschlussbelegung / Terminal connection:
1005 | TU00-0726-5104620 3 changed 4 Pin Mate-N-Lock = Pin 1 + 4 gewechselt / changed
4,5 war/was Bestell-Nr. kpl. geéndert / Order no. compl. changed
TUO00-0726-5104620 4,5 neu/new Bestell-Nr. / Order no. A2C60000018, ... 69, ... 121
5 entfernt / removed | « 100 mm nicht lieferbar / not available
0306 m
warlwas Bestell-Nr. kpl. geéndert / Order no. compl. changed
TUO00-0726-5304620 4,5 neu/new Bestell-Nr. / Order no. A2C60000347, ... 348, ... 346,
A2C60005001, ... 1892, ... 1897, ... 1885
0806 — — — Corporate Design geéndert/chanded
0407 | TUO0-0726-5404620 — neu/new Master Black Box komplett / complete
1 CANopen
0407 | TUO00-0726-5104620 > neu/new (GND 0,5A)

SIEMENS VDO

TUOO0-0726-7104620 | 0407 | Technische Anderungen vorbehalten | Technical details subject to change
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Sl E M ENS V D o Siemens VDO Instruments MY Sdn Bhd

Ad t e m o t I v @B MY Penang

EC - Declaration of Conformity

according to the guidelines of the European Community for electromagnetic compatibility 89/336/EEC.

We declare that the following products conform with the protection requirements of
Council Directive 89/336/EEC 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.

Name of the product: CANcockpit Gauges

Utilisation area: For land and water based vehicles
Types: Master Slaves

Packaged gauge no.: Diverse Diverse

Unpackaged gauge no.. |Diverse Diverse

Year of assembly: 2003

This device has been designed and produced according to the following official standards:

Emission of interference: DIN — EN 61000-6-3

Immunity to interference: DIN — EN 61000-6-2

Manufacturer: Siemens VDO Instruments MY Sdn Bhd ;@,&@%
2455, Mk., Tingkat Perusahaan 2A L
Prai Industrial Estate, 13600 Prai W
Penang or/ N
Malaysia Reg.No.: AR 0183

Place and date of issue: Penang, 14. November 2003

Signature: _ e
Position Quality Management

Form 06 10e, Ausgabe, 01 01 2002

Zertifikat-Nr.: fipc-matkonform\02001



Kraftfahrt-Bundesamt

D-24932 Flensburg

MITTEILUNG

ausgestellt von:
Kraftfahrt-Bundesamt

tber die Genehmigung

eines Typs eines elektrischen/elektronischen Bauteiles nach der
Regelung Nr. 10

COMMUNICATION

issued by:
Kraftfahrt-Bundesamt

concerning approval granted
of a type of electricalielectronic sub-assembly with regard to Regulation

No. 10

Nummer der Genehmigung: 023429 Erweiterung Nr.: --
Approval No.: Extension No.:
1. Fabrikmarke {Handelsname des Herstellers):

Make (trade name of manufacturer):

Siemens
2. Typ:

Type:

CANcockpit

Handelshezeichnung(en):
General commercial description(s):
CANcockpit

3 Merkmale zur Typidentifizierung, sofern am Bauteil vorhanden:
Means of identification of type, if marked on the component:
entfallt
not applicable

3.1 Anbringungsstelle dieser Merkmale:
Location of that marking:
entfillt
not applicable



Kraftfahrt-Bundesamt

D-24932 Flensburg

MNummer der Genehmigung:023429
Approval No.:

4. Klasse der Fahrzeuge:
Category of vehicle:
antfallt
not applicable

3. MName und Anschrift des Herstellers:
MName and address of manufacturer:
Siemens VDO Trading AG
CH-9464 Riithi SG

6. Bei Bauteilen und selbstandigen technischen Einheiten, Lage und Anbringungsart des
ECE-Genehmigungszeichens:
In the case of components and separate technical units, location and method of affixipg
of the ECE approval-mark:
eingetragen auf einem Etikett auf der Gehduseseite der Einheit
incorporated into a label on site of the housing of the unit

7. Anschrift{en) der Fertigungsstatte(n);
Addressies) of assembly plant(s):
Siemens VDO Components MY Sdn. Bhd.
MY-13600 Prai, Penang

8. Zusatzliche Angaben (erforderlichenfalls):
Additional information (where applicable):
siehe Anlage
see appendix

9. Fur die Durchfiihrung der Prifungen zusténdiger technischer Dienst:
Technical service responsible for carrying out the tests:
TUV Automotive GmbH
Unternehmensgruppe TUV Siiddeutschland
DE-80339 Miinchen

10. Datum des Prifprotokolls:
Dale of test report:
26.01.2004

11. Nummer des Priifprotokolls:
Number of test report:
377-0165-03-FBKA

12. Gegebenenfalls Bemerkungen:
Remarks (if any):
siehe Anlage
see appendix



Kraftfahrt-Bundesamt

D-24932 Flensburg

Mummer der Genehmigung:023429

Approval No.:
3
13 Ort: DE-24932 Flensbhurg
Place:
14, Datum: 25.08.2004
Date:
15. Unterschrift: Im Auftrag
Signature

(Hansen)




Product Manual CANcockpit

Change Overview

Date Chapter-Page Comment
3 new: installation instructions TU00-0726-5107120 (1-8)
0303
6 new: complete
0603 7.1 new: master gauges 0603 (pages 1-5)
satelitte gauges 0603 (pages 1-5)
0703 6-2 to 6-6 new: order no.
7.1 new: master gauges 0703 (pages 1-5)
satelitte gauges 0703 (pages 1-5)
1003 2 new: complete
6-2 to 6-6 removed: order no. last letter C
6-8 new: items/package 10
6-9 new : items / package and order no.
7-1 new : master gauges 1003 (pages 1-5), satelitte gauges 1003 (pages 1-5)
0204 2-11 new : Pin 20: Save against high current with a Fuse 0.5 Al
6-2 to 6-6 new: * /\ No purchasing No.
0404 )
6-2 to 6-4 e 100 mm not available
6-2 to 6-5 new :  Order no. A2C60000006, ... 007, ... 056, ... 057, ... 058
0704 A2C60000234, ... 235, ... 236, ... 237, ... 238, ... 239
6-3 removed: Order no. A2C60000053
0904 8 (3-5) new : E1 Approval
0205 7-11 changed: Bestell-Nr. / Order no. A2C60000229 ...230
0206 2-11 Slave pin assignment changed: 1 and 4
0306 7 Data Sheets changed
0306 6 New Order No. (like Data Sheets)
0806 complete CD changed

TUO00-0726-0000002

0806 Cv-1




	Title
	Overview of Chapter
	1. Safety Instructions
	Contents
	1.1 Installation
	Before installation
	During installation
	After installation

	1.2 Electrical Connection
	1.3 Sensors
	1.3.1 VDO Pressure Sensor for Oil
	1.3.2 VDO Temperature Sensor for Oil
	1.3.3 VDO Temperature Sensor for Engine Coolant
	1.3.4 VDO Fuel Level Sensor (Lever Type Sensor/Tubular Type Sensor)


	2. Functional Specification
	Contents 2
	1 System
	1.1 Main Features
	1.1.1 Block Diagram CANcockpit
	1.2 Mechanical Concept
	1.3 Safety Concept
	1.3.1 Sensors
	1.3.2 System Check
	1.3.3 Satbus
	1.3.4 WINgauge


	2 Master
	2.1 Common Features
	2.1.1 Main Functions

	2.2 Mechanical Concept
	2.2.1 Master dia. 80 mm
	2.2.2 Master dia. 85 mm
	2.2.3 Master dia. 100 mm

	2.3 Eingangssignale
	2.3.1 Input Signal Processing
	2.3.1.1 Grounding Concept
	2.3.1.2 Sensors

	2.3.2 Input Signal Processing applied to the two frequency inputs
	2.3.3 Input Signal Processing for CANbus messages

	2.4 PIN Assignment Description
	2.4.1 Technical Description

	2.5 Display Functions
	2.5.1 Navigation through Display
	2.5.2 Display Layout
	2.5.3 Display Functions
	2.5.3.1 Main Display (Odometer, Hourmeter)
	2.5.3.2 Alarmanzeige
	2.5.3.3 CAN DTC Display
	2.5.3.4 Warning Display
	2.5.3.5 Service Message
	2.5.3.6 Physical Value Display

	2.5.4 Alarm- and Warning Functions
	2.5.4.1 Description of the Outputs
	2.5.4.2 Switch Output Acknowledgement Function
	2.5.4.3 Alarm and Warning Trigger Conditions
	2.5.4.4 Alarm and Warning Trigger enabling with Engine running
	2.5.4.5 Alarm and Warning State Diagram (Maximum Value Algorithm)
	2.5.4.6 Alarm and Warning State Diagram (Minimum Value Algorithm)

	2.5.5 Service
	2.5.5.1 Reset of Service messages

	2.5.6 CAN (SAE J1939) DTC (Diagnostic Trouble Codes) messages
	2.5.6.1 CAN SAE J1939 Elements
	2.5.6.2 CAN DTC Information Display Requirements
	2.5.6.3 CAN DTC Display Functions
	2.5.6.3.1 DTC Reception
	2.5.6.3.2 DTC List
	2.5.6.3.3 DTC List Display Format
	2.5.6.3.4 Diagnostic Lamp Status
	2.5.6.3.5 DTC Scan

	2.5.6.4 Speedometer Master Gauge
	2.5.6.4.1 Tolerance
	2.5.6.4.2 Speedometer Gauge Operation

	2.5.6.5 Tachometer Master Gauge
	2.5.6.5.1 Tolerance
	2.5.6.5.2 Tachometer Gauge Operation
	2.5.6.5.3 Specification of the hourmeter




	3 Satellite Gauges
	3.1 Mechanical concept
	3.2 Fault modes
	3.3 Satellite gauge address
	3.4 Warning Lamp inside the Satellite Gauge
	3.5 Tolerance

	A. Technical Data
	B. Applied Standards

	3. Installation Instructions
	System components
	Or own installation of the wiring harnesses. With following parts only
	for wiring harness master (26-pole)
	for wiring harness master - satelitte
	for wiring harness satelitte - satelitte

	Installation

	5. WinGauge Description
	5.1 Training WinGauge Software
	5.2 CANopen-Specification for CANcockpit
	Contents
	5.2.1 Summary of Features
	5.2.2 Expressions
	5.2.3 Hardware Requirements
	CANopen Baud Rates and Sample Points for CANcockpit
	Galvanic isolation
	11bit Identifiers

	5.2.4 Firmware Requirements
	CAN Interfaces
	Master or Slave?
	Operational States
	Initialisation
	Boot-Up Message

	Pre-Operational
	Heartbeat
	Lifeguarding

	Operational
	Stopped
	States and Communication Objects

	Error handling
	Error behaviour
	Emergency Messages


	Simple J1939 <-> CANopen Gateway
	Minimum Capabilities
	EEPROM Option for transition from pre-operational to operati
	Static allocation of the communication object identifiers (C
	Restore Defaults
	Device Profile
	Pre-Defined Connection Set

	Object Dictionary
	Administrative Messages
	Service Data Messages
	Process Data Messages
	Triggering Modes
	Event Driven
	Remotely requested


	Pre-defined Messages
	Entries in Object Directory
	Communication Profile Area
	Manufacturer Specific Profile Area
	Standardised Device Profile Area



	5.2.5 Appendix
	Literature
	References



	6. System Components and Accessories
	6.1 System Components
	6.1.1 Master Gauges
	Tachometers
	Speedometers
	Blackbox

	6.1.2 Satelitte Gauges
	Housing dia. 52 mm
	Pressure gauges
	Temperature gauges
	Level gauges
	Voltmeter
	Ammeters
	Speedometers
	Tachometers
	Wheel Position Gauge

	Housing dia. 80 mm
	Tachometers
	Speedometers

	Housing dia. 100 mm
	Tachometers



	6.2 Spare Parts and Accessories
	6.2.1 Spare Parts
	Clamp rings

	6.2.2 Accessories
	Wiring harnesses
	Parts for own installation of the wiring harnesses
	Software Accessories



	7. Data Sheets
	Master-Gauges
	Overview
	Satellite Gauges
	Master Black Box
	Change View

	8. General Information
	K-Line Connection
	EC - Declaration of Conformity
	E1 Approval

	Change Overview



