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1| Preparation

1 Preparation

Use the C 80 only as intended in this manual. Any maintenance or repair must be per-
formed by authorized and qualified personnel approved by Bosch Motorsport.

Operation of the C 80 is only certified with the combinations and accessories that are spe-
cified in this manual. The use of variant combinations, accessories and other devices out-
side the scope of this manual are only permitted when they have been determined to be
compliant from a performance and safety standpoint by a representative from Bosch
Motorsport.

Read the manual carefully and follow the application hints step by step. Do not hesitate to
contact us, contact data can be found on the last page of this document.

Important information on Electromagnetic Conformity

To avoid unwanted interference with the environment (people, animals, electronic devices)
or unwanted harm to the environment, it is mandatory that the user of the C 80 carries
out an appropriate analysis to determine the electromagnetic interaction the C 80 may
have with its individual installation environment.

Disclaimer

Due to continuous enhancements, we reserve the rights to change any illustrations, pho-
tos and technical data within this manual.

Please retain this manual for your records.

Note

In this document, many screenshots are created by way of example for a display. Please
consider this and replace the product names with the name of your device.
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Warnings and Safety Instructions | 2

2 Warnings and Safety Instructions

The classification of the warnings and safety instructions is carried out by the respective
signal word (Danger, Warning, Caution) next to the warning symbol.

Danger

A\ DANGER

Nature and source of danger

Consequences

Warning of death or serious physical injury, which are sure to occur if ignored.

Warning

/N\

Nature and source of danger

Consequences

Warning of death or serious injury, which can occur if this is not observed.
Caution

/\ CAUTION

Nature and source of danger

Consequences

Warning of slight bodily injury in case of Disregard.

Notice

=

NOTICE

Nature and source of danger

Consequences

Warning of damage to equipment in case of ignoring.

Bosch Motorsport
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3 | Onboard Network Concept

3 Onboard Network Concept

Please ensure that you have a good ground installation. That means:

— A ground that has a solid, low resistance connection to the negative battery terminal

Connection should be free from dirt, grease, paint, anodizing, etc.

Use large diameter wire
— More metal-to-metal contact is better!
The following notations for power signals are used:
— KL 15 is a switched battery rail controlled by the IGN-switch
— KL 30 is an unswitched battery positive rail (same as battery positive terminal)
— KL 31 is an unswitched ground rail (same as battery negative terminal)

Be careful to observe current limits of wires and connector pins!

IGN- \I

Switc
UBAT :
Star connection . .
(term30) @—————————— | L [ _ switched pos. terminal
positive terminal
i ‘ Electric Loads
Main KL15 !
Switch L
o . <» PC
KL30 {'} P Bosch Mot rt
T I I 1 osch Motorspol
D E E DeVICe diagnosis connector
.
z // LS SWITCH1...4
KL31 % <
K Fyoeeeee UBATT_FUSE
GND_Starpoint Star connection J SENSPWR10
/ — Chassis dig. sensors
As short as (e.g- wheelspeed) SENSPWR5
possible
LS GND_1 ANA_IN(xy) active
LS GND_2 Sensor
ANA _IN(xx) NTC
Engine_GND SENSGND Sensor _l

Note

This schematic is not device specific. Please see the section Technical Data for the specific-
ations of your device.
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Technical Data | 4

4 Technical Data

The data logger C 80 is a professional data logging system for motorsport applications.
This allows for synchronized acquisition of engine data from the ECU and chassis data
from up to 26 analog and 4 digital input channels. Additional input devices can be con-
nected via Ethernet and CAN buses.

Recorded data from the up to 16 GB logger can be downloaded via high speed Ethernet.

Software upgrades for the C 80 (field upgradable by entering a key) activate tailored con-
figurations like a second logging partition of 4 GB, USB recording, CCP/XCP-master for
simple data access to third party devices, as well as additional input channels.

Converters 10 kHz 12 bit AD converters with digital

low pass filter
Configurable math channels
User configurable CAN in/out messages
Sampling rate Max. 1,000 Hz for all channels
Online data compression
Logging rate 600 kB/s with FULL_LOG 1,
800 kB/s with FULL_LOG_1 & PERF_LOG_1

Recording channels Up to 1,440
Logged data download speed Max. 1,000 kB/s
Internal storage capacity Partition 1:

4 GB with FULL_LOG_1,
16 GB with FULL_LOG_1 & PERF_LOG_1

Partition 2:
additional 4 GB with FULL_LOG_2

3-port network switch
Telemetry Support via Ethernet (recommended) and RS232
RS232 GPS input

CCP/XCP-Master, data acquisition from ECU that support CAN calibration protocol (op-
tional)

Mechanical Data

Size

Weight

Protection Classification
Operating temperature (internal)

Max. vibration

Electrical Data

Supply voltage

Max. power consumption (w/o loads)

Inputs

Analog channels

105 x 34.5 x 137.5 mm

462 g

IP67 to DIN 40050, Section 9, Issue 2008
0 to 65°C

Vibration profile 1 (see Appendix or
www.bosch-motorsport.com)

8to 18V
10 W at 14V

Bosch Motorsport
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Input range Oto5V

Resolution 12 bit
Switchable pull up resistor 3 kOhm
Outputs

PWM outputs (low side switch 2 A each) 4
Sensor supply 5V £ 1 % (250 mA) 1

Environment

Software Upgrade CCP_MASTER / XCP_MASTER

CCP/XCP-Master (ASAP 2 file from ECU manufacturer required)

Software Upgrade FULL_LOG 1

Enable logging partition 1 with 4 GB memory, 600 kB/s (666 MHz)

Software Upgrade PERF_LOG_1 (requires FULL_LOG_1)

Increase logging partition 1 from 4 GB to 16 GB memory, 800 kB/s (866 MHz)
Software Upgrade FULL_LOG_2

Enable logging partition 2 with 4 GB memory. Ideally for protected access by different
teams or to use as long-term logger.

Software Upgrade |_O EXTENS

Additional analog channels 20
Rotational channels (input Hall/inductive) 4
Additional sensor supply 5V (250 mA each) 3
Sensor supply 10 V (250 mA) 1

Sensor supply 12 V (1 A), non-regulated 1
RS232 GPS
USB Kit for C 80

Rugged USB flash drive Bosch File System (BFS) format included, works with BFS pre-
formatted USB flash drive only

Adapter cable to USB-Port
Adapter for wiring harness

SW license USB-Port unlocked

Connectors and Wires

Motorsport connectors double density 2 x 41 pins
Mating connector | F02U.002.216-01
ASDD612-41SN

Mating connector I F02U.004.180-01

ASDD612-41SA

Pin Layout ASDD212-41PN

Pin Name Description
1 KL30
2;3 KL15



Pin
4; 5

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Name

KL31

Ethernet ChannelO Tx plus
Ethernet ChannelO Tx minus
Ethernet ChannelO Rx plus
Ethernet ChannelO Rx minus
Ethernet Schirm

Ethernet Channel1 Tx plus
Ethernet Channel1 Tx minus
Ethernet Channel1 Rx plus
Ethernet Channel1 Rx minus
Ethernet Channel2 Tx plus
Ethernet Channel2 Tx minus
Ethernet Channel2 Rx plus
Ethernet Channel2 Rx minus
CAN_A_H

CAN_A_L

CAN_B_H

CAN_B_L

USB Power

USB Data Plus

USB Data Minus

USB GND

SENSPWR5_1

SENSGND

Timestamp

LS_GND_1

LS_SWITCH_1

LS_SWITCH_2

LS_SWITCH_3

LS_SWITCH_4

LS_GND_2

ANAIN_M1_1

ANAIN_M1_2

ANAIN_M1_3

ANAIN_M1_4

ANAIN_M1_5

ANAIN_M1_6

Pin Layout ASDD212-41PA

Pin
1
2

Name
UBATT_FUSE1
SENSPWR10_1

Description

Wire Ethernet_0 - TX+
Wire Ethernet 0 - TX-
Wire Ethernet_0 - RX+
Wire Ethernet_0 - RX-
Ethernet Schirm

Wire Ethernet 0 - TX+
Wire Ethernet_0 - TX-
Wire Ethernet_0 - RX+
Wire Ethernet_0 - RX-
Wire Ethernet_0 - TX+
Wire Ethernet_0 - TX-
Wire Ethernet_0 - RX+
Wire Ethernet_0 - RX-
CAN_A - HIGH

CAN_A - LOW

CAN_B - HIGH

CAN_B - LOW

500mA USB_Power
USB_OTG_Plus
USB_OTG_Minus
USB_Ground

Low-Side Ground2
lowside switch 2A

lowside switch 2A

lowside switch 2A

lowside switch 2A

Low-Side Ground2
0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

Description



Pin

Name
SENSPWRS5_2
SENSPWRS5_3
SENSPWRS5_4
SENSGND
RS232A TX
RS232A RX
RS232B TX
RS232B RX
RS232_GND
REV1_P
REV1_M
REV2_P
REV2_M
REV3_P
REV3_M
REV4_P
REV4_M
ANAIN_M1_7
ANAIN_M1_8
ANAIN_M1_9
ANAIN_M1_10
ANAIN_M1_11
ANAIN_M1_12
ANAIN_M1_13
ANAIN_M1_14
ANAIN_M1_15
ANAIN_M1_16
ANAIN_M2_1
ANAIN_M2_2
ANAIN_M2_3
ANAIN_M2_4
ANAIN_M2_5
ANAIN_M2_6
ANAIN_M2_7
ANAIN_M2_8
ANAIN_M2_9
ANAIN_M2_10
LAPTRIGGER

Description

RS232A - Transmit

RS232A - Receive

RS232A - Transmit

RS232A - Receive
RS232_GND

DHE I/P or Inductive - KW+
DHE I/P or Inductive - KW-
DHE I/P or Inductive - KW+
DHE I/P or Inductive - KW-
DHE I/P or Inductive - KW+
DHE I/P or Inductive - KW-
DHE I/P or Inductive - KW+
DHE I/P or Inductive - KW-
0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog

0 to 5V Analog



Mechanical Drawing | 5

5 Mechanical Drawing

DEUTSCH ASDD212-41PA (yellow)  DEUTSCH ASDD212-41PN (red)

Bottom view
Scale: 1:1
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6 | Communication Channels

6 Communication Channels

CAN bus

The C 80 has two CAN buses configurable as input and output. Different baud rates are
selectable. Please note that the C 80 does not contain any CAN termination resistors. Thus
the CAN termination resistors need to be integrated into the wiring loom.

Ethernet channels

The C 80 has three 100 MBit full duplex Ethernet communication ports. The ports are in-
ternally connected with an Ethernet switch. The Ethernet ports have 'cable auto crossover'
functionality.

RS232 ports

The C 80 has two RS232 serial ports. Baud rate for both ports is programmable. RS232
port 1 is reserved for online telemetry, port 2 can be used for reception of data from a
serial GPS receiver.

Vehicle diagnosis connector

The Bosch Motorsport vehicle diagnosis connector is used as a standard interface to con-
nect the vehicle to a PC e.g. via a MSA-Box Il. Loom connector: AS012-35SN

Pin Name Description Used for C 80
Pin 1 Terminal 30 Permanent positive +
Pin 2 Terminal 15 Switched positive +
Pin 3 Terminal 31 GND +
Pin 4 CAN High Diagnostic CAN bus

Pin 16 CAN Low Diagnostic CAN bus

Pin 10 K-Line ECU diagnosis

Pin 8 Ethernet RxD + Ethernet interface +
Pin 9 Ethernet RxD - Ethernet interface +
Pin 11 Ethernet TxD + Ethernet interface +
Pin 12 Ethernet TxD - Ethernet interface +
Pin 22 Screen Cable screen +

12/ 144
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System Configuration Tool RaceCon | 7

7 System Configuration Tool RaceCon

S —

Main Area H=

Project Tree

Qe Warmngs | ) wessages
[ —

] e =] besrpeon e (tes

Data Area No
information

Message Area

RaceCon is an all integrated software tool for configuration and calibration of Bosch
Motorsport hardware products, such as ECUs, displays, loggers. The communication is
based on Bosch Motorsport MSA-Box interface.

Calibration of ECU maps and curves

ECU data file up- and download

Parameter file up- and download

Diagnostic functionality for Bosch Motorsport ECUs

Data file / Work base management

Integrated flash functionality

Integrated Bosch sensor database

Configuration of Bosch Motorsport displays

Configuration of Bosch Motorsport data loggers

Configuration of Bosch Motorsport CAN modules

Communication via K-Line/CAN/Ethernet (KWP/CCP/XCP)

CAN communication log functionality (baud rate changeable)

Quick data access over Race Mode

Intuitive design, easy to use

Environment

PC

IBM PC Pentium/AMD Athlon compatible, min. 1.6 GHz
Min. 2 GB RAM

Min. 1 GB free hard disc space

VGA/WGA monitor (min. 1,024 x 768)

Recommended Operation System Windows 10

Optional Accessories

MSA-Box Il FO2U.V00.327-03

Bosch Motorsport
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8 | First Steps

8 First Steps

8.1

Install the software required for the operation of the C 80. It is developed for Windows
system software. The following software versions are used in this manual:

— C 80 setup, configuration and calibration: RaceCon Version 2.10.
— Measurement data analysis: WinDarab V7
Set up the 100 Mbit ethernet connection to the C 80.

— The ethernet port has “cable auto crossover” functionality

Connecting the unit to RaceCon

For testing new device configurations, you can connect the device to your computer via
MSA-Box or ethernet cable.

Connection via MSA-Box

1. Reassure that the MSA-Box driver is installed properly on your computer. If needed,
download the MSA-Box driver from www.bosch-motorsport.com.

2. Connect an ethernet line of the device to the ethernet line of the MSA-Box.

Please note, that the MSA-Box also requires power supply on the MSA-Box connector
of your wiring loom.

3. Open RaceCon and connect the MSA-Box to the computer.

In the ‘Info / Status’ Box of RaceCon you will receive messages that the connection
was successful.

Info / Status 2 8 ox
@ Errors _§\ Warnings | |(i) Messages(2) 2K
T... Time Sender Message

G) 12:16:09 RaceCon Connected to MSA Box.
i 12:16:09 RaceCon MSA Box successfully connected.

YRS R CAN Log - Stopped | SYS Log - Stopped

4. Reassure that the device is switched on.
5. 'Link LED" at the computer’s network adapter will illuminate.
If the LED is off, check the wiring harness.

After you created a RaceCon project with the device, the status icon of the device will
switch from grey to one of the following colors: red, orange, green. For further in-
formation on how to set up a project, see the chapter "Setting up a new RaceCon Pro-
ject [+ 15]". For the status color, see chapter “Color indication [ 26]".

Connection via Ethernet Cable

1. Follow the steps above for a connection via MSA-Box.

2. Instead of connecting the ethernet line to the MSA-Box, Connect the ethernet directly
to your computer.

Troubleshooting while setting up the network interface

The C 80 contains a DHCP server, network addresses can be assigned automatically to the
configuration PC. In case of problems during the network connection, please try the fol-
lowing steps:

14 /144
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First Steps | 8

1. Switch off the PC's firewall.

2. Reconfigure the PC or the MSA-Box network interface settings, to obtain an IP ad-
dress automatically as shown in the pictures below.
2l 21

Generd | General |

You can get settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network

Connect using:
dministrator for the appropriate IP settings.
e e :

T8 Sormatnn oot e Aovins s L Select & ostan n P e suamstialy

7 =Fie and Prnter ShunglthW ‘Internet Protocol [ Uethefelewingipsdress — ==~ Splect 'Obtain
¥ %™ Network Monitor Driver

OB et Proocal (1CPAP) (TCP/IP)! e an IP adress

— automatically'

irstal Uriristal Properties
I | 2 % Obtain DNS Server adress automatieally
‘f;'“"‘"' = e N Click (" Use the following DNS Server adresses

™ Show icon nnetiicaton aea when connected ' when done
¥ o .

;
actoss divrse ercomecied netnarks. 'Properties’ — Click 'OK"

Advan:

0K Cancel Cancel |

8.2 Setting up a new RaceCon Project

The following screenshot shows an overview of the RaceCon Main Screen with its areas.
All (sub-) windows are resizable and dockable. You can find them under the 'Windows'
tab.

New Project.rip - RaceCon V2.5.5.0 *

-

-
. L
Main Area o
=
o

Project . - Toolbox

Tree =

s
s

W23 gnt
5 25 Sport

3 Power contolunit

= eply Somerts

Measurement Sources

s oo |3

[0 Evon | [ Warings [ wesages
Tu Tme  Seer  Mesope

Source T+ Desarpton [Flruncon [<]used |

Data Area No

information

Message Area
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8 | First Steps

Updsts  Upload Fomat  Creste/ect Optons.
A

rmvare - Syslog USB-Stick..sensors

' to create a new project.

New Project.lp - Racet

Devices

© &4 NewProject ——
EErT—

@ Messurement Container
W s m

@ s sport

it
w5152

=

=N
ms2e

24 gt
1525 sport

FsuFL

Seowercomolune

Dispiey Fements

@ Erors X
[Snowail] T Tme  sewer  wessge
No

e [ souree =] Descpton [ uncton [/ used |

information

3. Inthe Toolbox select the C 80 and drag it into the Main Area. A pop up window to
specify the C 80 program archive appears.
S

New Project - RaceCon V2.5.5.0

o New Project ceseorswove- A

& @ MeasuementConane P
A

‘Specify the program archive.
This crestes the davice dofined in the program archive.

Plesse speciy the ECU program archve. B oou-s2 s
aecus

w13 port
14 Sport

e
@ sis sport

G rovercomolune

piay Hements

= |
Y

Ly Warnings | 1) Messages | 00 X
Showal me Sender  messoge

No
information
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Download the firmware for the C 80 from www.bosch-motorsport.com.

An information shows if the archive is valid or not.

Click ‘Next'.

e

& #4 NewProjec Crese a new DDUIO =]
& B Measurement Container -_ 5 Dislays =
‘Specify the program archive N sz [
e A A L ¢ Souto
oou7
ooue
ECU program srchiv:
C\UsersISUAAABT\Desldon RaceConlDDUT0_BASE. D401 TST4pst = 00152 s
e
(© The progrem archive i vald. 1S3 sport
12454 sport
1P Addess 10100207 e |
Contained devices: MS15 Sport I
B0 w1
DusPahDLP s
s 2
oager (2 recordings, PCode: 444C) r st
St Diiy. resousons: (A0 s
SCAN ot =
- MS55.
E
S ipponeleceaste devces wsss
PER Eomes s
“ETLER TRLE -F020 VP 1361, Enbie ethemt tlamety w7 B
+ DSBDATA- FO2UVI2 2741 Enale cetacopy m 090w o Besch USB stick
* COP_MASTER - F02U V02 213-1, Enable CCP master - messure 3d perty ECUs v
*FULL LOT-F02UVE2 3041 Full aing copabiy o 1o prtion wze
*FULLTL0G2 - F02U VE2 305 Enabis g o2 prin s e
w25 sport
mros
[
9 Bypass ECU
@ st
5 power contrel unt
easurement Hements
Neasugemen: sources
Qrors
| Show all T.. Time ‘Sender Message.
Nane T soure [+ Descrption [lruncion  [<used 1|
No
information

g —

2 Osplays B

& 84 New Project
F @ Measurement Container

Configure settings {\

“This creates the device defned in the program archive

Appicaton
Race rack. =)

Racotrack

(sther an scu or oggen),
Viih ovory lapiriggor o ap countar varabio is ncromontod.

st sport
sy
sz
=l messo
moss
sz

performad. Elss the outing cou

nch:
Select his for ussge vithout sp rigger.

ime.
The lsp courtr wil never increment

W23 ght
5 H25 Sport
o8

Wesun

8 eypass ECU
@ Cusom £CU

(9 o |1y wernings | ) Messages |

T. Tme  Sendr  Messmge

No
information

Click ‘Finish'.

The C 80 is inserted into the project and RaceCon tries to connect to the device.
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| E—
© o Newproject B Devices
P ——
5[0 e b
=
E

@oows
B oou-s2 us

1 13 Sprt

244 Spart
B sas B
@ sport
=l msss

W s2s lane

5 1525 Spart
mros
v

Weypass e
@ cusom £cu
5 pover contlunt

ispiay Hements

o T H
i o x

Sender Mesmage

| Name. + (7] source [=] pescrpton “]runcion  [~Jused ||

No
information

RaceCon detects configuration differences between the C 80 and the RaceCon project
and asks for permission for data download.

Click 'Yes' to download the configurations to the device or ‘No’ to continue without
downloading the data.

Successful ethernet
connection, Device
"talks" to PC.

@ LU0 Data differences detected

Dounioas oc conueation s DOUIO?

[ [l |

No
information

) [o7] @ [T

If the device turns red, you might need to do a firmware update on the device. For
more information see chapter "Firmware update [ 124]".

The download starts and the C 80 carries out a reset.
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B - -~ &k DDU10.lp - RaceCon V2.5.5.0
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Fro
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@oov
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@oow
@oou-s2rlus
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1 3 Sport
2 M Sport
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s
Dota downiced (reference page) to EGU is i progress.

W s2s gt
o W25 Spart

[EE]94 | 7 standara ~ G -[8]

[

200808 8 5[Sowai

(e il sowce [=] Desarption [l rumaon [=]used -

Babsap @oouio Absoltelap couner E]

Bacox @oou10 ongitudinal accekration No

e @oous o scerton information
@oouo versal acceeraton o

10 Gevico(Etharnat <P,
e o vt oo1_Ts7) H

@
@ 132 oouio-

After the reset, RaceCon reconnects to the C 80. Local configuration on both the PC
and C 80 match (indicated by green background and dot). The C 80 is now connected
to RaceCon.

Green background
and dot indicate

* matching
configuration

information

For further information on the color indication, see chapter “Color indication [ 26]".

8.3 Feature activation

Optional software feature packages are available for the C 80

All software feature packages can be purchased prior to delivery or after you have re-
ceived your device.

If you have purchased an optional software feature package, it must be activated be-
fore it becomes operational.

The feature activation status is stored permanently in the device and requires activat-
ing once only.

As the activation key is device specific, a key delivered with one C 80 does not work
on any other C 80.

When purchasing a software feature package, you have to tell Bosch the ECU ID code.

The ECU ID code is device specific and can be found in the ‘features info’ window,
shown in the screenshots below.

If you have not purchased an optional software feature package, the next steps can
be skipped.

Bosch Motorsport
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3.

Ensure a connection to the device.

Click on the ‘Features info’ tab in the Main Area.

DDULD_Test.rp - R

2. To activate a feature, double-click on ‘C 80’ in the Project Tree.

Tst: Double-click

on DDU —

N

Siafrio: [ o]

" 0T a2 50, e it vt s

2nd: Click on
'Features info' ——

The 'C 80 features info’ window appears.

DDU1D featur

EEFEEL Y LT e o a— e
= el [loeeim+ 3 croma & oo
Do = s B i Db dnem et btelEronaOr
B e ] Lions oo e Scatay o s E)
Lo et B¥oek s GYomes Do E DOLIETD
- o I D o v denom Do easies et
Es e Nt O o oo Newhet  Cabeain o Recsebl osied snd i, o

ECUID —— ecum  [3950e778:1d0fd540

| [ copy to dipboard |

Status/Unlodk | Order informations

Name Description
STER |F02U V02 213-01, Enable device to b Commurication Protocoll Master

Feature status _"ﬂ‘ FULL_LOG_1 FO2U V02 304-01, Full logging on first partition

B)" FULLOG2 F02U Y02 30501, Enabe full logging an secand parttion

Ej" USSDATA  FO2U Y02 21401, Encble data copy from lagger to Bosch USE stick

ﬂ ETHER_TELE  FO2U V02 138-01, Enable Ethernet / LTE Telemetry

B’ 10.XTENS  Fa2u V02 20501, Enable additonal input / output channels

List of available
features

a Locked (disabled) ﬁ‘ Unlocked (ac

tivated)

4. Double-click on the feature you want to activate. A feature unlock window appears.

5.

DDU1O features

ECUID |395ug?s:1dufd54u | [ oy to diphoara |

Status/Unlock | Order informations

[ Name Description

a CCP_MASTER FO02U V02 213-01, Enable device to be CAN Communication Protocoll Master
d‘ FULL_LOG_1 F02U V02 304-01, Full logging on first partition

ﬂ" FULL_LOG_2

ETHER_TELE

Requested KEY:
42985623

Enter the activation key you received for this feature on this device and click ‘OK’

when done. The feature’s status changes to ‘unlocked'.
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DDU10 featurs

ECUD |3950e773:1d0fd540 ‘ (oo dptond

Status/Unlock | Order informations

| MName Description
ﬁ CCP_MASTER F02U V02 213-01, Enable device to be CAN Communication Protocoll Master
lf‘ FULL_LOG_1 F02U V02 304-01, Ful logging on first partition
lf‘ FULL_LOG_2 F02U V02 305-01, Enable full logging on second partition
lf‘ USB_DATA  FO2U V02 214-01, Enable data copy from logger to Bosch USB stick

ETHER_TELE |FO2U V02 138-01, Enable Ethernet / LTE Telemetry

.f‘ I0_EXTENS ~ FO2U V02 205-01, Enable additional input / output channels

6. Perform these steps to activate other features you purchased.

7. Switch the car's ignition off and on again to cycle the power of C 80.

8.4 First recording (Quick Start)

This chapter explains the configuration of the recording of the battery voltage channel.
See chapter 'Recording [ 84]' for a detailed instruction to configure recordings.

1. Click on the 'Logger’ tab to go to the page ‘Logger".

2. Use the search bar in the ‘Data’ window, to search for ‘ub’ (measurement channel for
battery voltage).
® "

3. Drag and drop the ‘ub’” measurement channel into the recording area.
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Logger
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@ Frovided by 0us0
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4. Click on the 'Download’ button in the upper left corner.

The configuration download starts and the C 80 carries out a reset.

Now you can find the ‘ub’” measurement channel in the ‘Data Area’.

worksace:
i showera ||
8 swopwgna|

= 64 NewProject
i-em [DDUI0
[ @ Measurement Container

oous
0DU-52 lus

s spor
2 45 spor

o — FN L
Downloading data 0 DDULD w15 o
mosis
Data Downlon fes) w2
Deta downlosd (cforence page) 10 ECU s n progross 950
11161 111 Keytes witen s
vess
L w6

e 5 wess

Ca]
[E]24 | 7 standard -1 -[0] Comes )

Project properties.

o

w24 gt

3 o W25 sport
mos

Wesu

W oypass U

@ Custom £Cu

[ ew project

(= Power control unit

Dislay Eemerts

—_——

Name.
“The projects name.

L -

[Ty B orie v | Weamgemens Sawces
e
O Erors ) [ Wamings | [©) Messagest®) | x

BB33853 8 %sowal

Serder esmge B

name = souce =] pescrpton lrnaon  [Jused - © 1115 00UI0-. Sucessuly cmeced o dovc(EETEUNC). i

Bavsap. @oouio ‘Absokte lap counter = O 131120 0DUI0- ... EPK check successfl. (EPK Device: DDUIO_BASE_G401_TST4)

Scox @oouo g sccekraton No © 133126 00ut0-L. Crstog o =
® 131127 DovI0- Storted dovenloading configuration files.

Bacry @oouio transversalaccekeration information ||

[E oo e e i © 13128 ooui0- .. Recorting sorage s dered.. a

S 00U, CanVaring) for 7,25 <+ New Progect

As we did not define global start conditions, recording starts immediately.

5. Start the WinDarab software.

o= [T T———
ECIBT C

Brtes]| {7 Racetiack - [Dnsert [ color -
Granneie |\ ents| | [[Powting ) | [} Detete

Cotrs I [ rename
[ Contotears |

X8
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W4 > v x \Womkenesl®? . ]
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6. Disconnect the C 80 network cable.

7. Click on the 'Read Data from Logging Device" icon.

Click
'read data from
logging device'

The ‘Data Logger Import’ dialog opens. Refer to the WinDarab V7 manual for instruc-
tions on how to use the '‘Data Logger Import’ dialog and for more detailed descrip-
tions and instructions.

9. Choose the device and the IP address for the device.

10. Click ‘Apply changes’ when done.

% Data Logger Import - O X .
Choose your Device / IP
Settings  CurrentImport Recent Import from dropdown list
Import sources Comman options /
[(IFlashCard f UsB-Stick Delete ARP cache entry after ping to device faled.
Device [ Force password, if not set by recording configuration:
[aurst >
Device/Flash
Device / IP: [Jimport all on connect
[elete transferred fles
Export file: | One fle e [Oimport latest fles first
Save files in: ‘C:\ ‘m
Subfolder template: ‘ V‘ [a]+
Fiename tempiate: | [Cardinfo] _out [outing) Lap[ap]_frag[iagment]_hour]_[1] [+
Advanced... Comment Fields Apply changes

11. Connect the C 80 network cable.
12. Click on the ‘Current Import’ tab.
13. Click on 'Import’ in the lower right corner.

If the ‘Import all on connect’ box is checked, the data transmission from the C 80
starts automatically. Measurement files are stored automatically in the folder defined
under ‘Settings’.



14.
15.
16.
17.
18.
19.

% ove e e I ok
Settings | Current Import | Recent Import |
Data source: |FTP 23.06.2015 12:11:11 Metwork |DDU7 - 10.10.0.207 & 18ms
Mame Size (MB) Get  Get (MB) Progress
E FTP 23.06.2015 12:11:11 0w [ 0.0 Connecting
V| Auto Seroll Show all files Import

Click on 'Close’ when the transmission has finished.

Click on the Start button and choose ‘Open measurement file'.
Select the measurement files from the storage folder.

Click on ‘Open’.

Click on 'New Desktop’ to open a new measurement data window.

Drag the ‘'ub’ measurement channel from the channel list and drop it into the meas-

urement data window. The ‘ub’ measurement channel’s graph is displayed.

o s

8.5 Set date and time

The C 80 is equipped with a real time clock which is supplied by an internal accumulator.
Once this accumulator is charged correctly by 12 V supply of the display, ‘Date & Time'

can be programmed by RaceCon.

Reassure that the time is set correctly, if the device has not been used for more than two

weeks.

1.
2.

Connect the C 80 to the PC.

Click on the 'Set date’ button in the 'System’ tab menu.
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DDU10.11p - RaceCon V2.5.5507.11 *
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Display Elements
0

Measugement Sources

Applcation
‘The appication type of the databgger

| (Do) [ Wenings) [ esoesen)]

T.. Tme Sender  message -
© 105111 0DULD-... Caliraton data successflly uploaded and intiaized.

name o] soure [~] bescpton [lroncon [Fused - No
ERacor R DDU10 transversal acceleration. =
i

] v

DDUL0, SYSTEM(aptrigger masee),for 297,85 ~ -+ - New Projec/DDUL0

3. Alternatively, click on ‘Set Date & Time' in the context menu of the device.
& New Proji

= &l New Project
=EY-1 DDU
7 & Lo

=} @ Di

Open...

Create measuring views...

a B o

Download configuration...

Synchronize »

Set Date & Time... D’J

Current measuring media | with ECU...

Create dataset... Change program archive...

PIN/SuperPIN... » Update firmware...

Export.. Upload configuration...

Import... Clear logged data..

=1

Clone ECU 3

&
&
|
il
x
o

=1

Properties

=1

Adjustment data b

X g @@® = W

Delete

=1

Save b

de Rename..

rhannalc ”I

..
A 'Set Date & Time' menu opens

4. Set the current local date and time as coordinated universal time.
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5. At 'Set a specific date & time' click and type on the value you want to change, or
choose from the dropdown menu.

Set date&time for DDU10

Sets the date & time on a logger device.
Use the 'set’ buttons to configure the logger's recording date & time.

Set current local date & time

Set a specific date & time

08.112017105335 [)v

The logger's current date & time

1/13/2000 17:33:01

8.6 Color indication

The color indication in RaceCon visualizes different messages, such as differences between
tool and device, status of the device configuration or the accrual of errors.

Visible color indications:

— In the status area in the upper left corner.

|2 c |[e e | » e | c|[e

— As a background, as well as a little dot around the display icon in the ‘System win-

@ AR R R

C80 Logger CB0 Logger CB0 Logger CB80 Logger C80 Logger

— As a colored stripe beside the device name in the project tree.

o - Ne":pmj.m = &4 New Project
—
Lo B e DDU10

@ €3 Measurement Container & @ Measurement Container
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8.7

— As a colored background around the device name in the project tree.

—- 4§ New Project —- & New Project

<@ DDUI0 . @ DD

+- & Measurement Container 4- & Measurement Container
TR =) New Project
= & New Project = ’

Laptrigger
- cm ODUo & -+(8 DD
#- @ Logger = - cn R

— As a colored MIL in the “Error Info” window.

Existing DDU 10 errors

me MIL .

Location Type D

Location Type Du

— As a colored dot in the error memory at the bottom.

= Dpouio, SYSTEM(laptrigger master), for 885,6 s ~

The colors and their meaning:
— Grey: No connection with the device.
— Green: Matching configuration and firmware between device and project.
— Orange: A different configuration between device and project.
— Red: A different firmware between device and project.
— Purple: Device is bricked, too many resets. Reflash the device, reconsider last changes.

— Colored background with orange stripes: Matching configuration with stored (inact-
ive) errors in the device.

— Blinking colored background with orange stripes: Matching configuration with active
errors in the device.

— Black MIL: No errors.
— Orange MIL: Inactive Errors (Error entries existing, but no longer active).
— Blinking MIL (orange/black): Active Errors.

For further information, see chapter Error Memory Properties [ 103].

Assign the Mounting Location

At delivery the default role of the devices is set. There is no need to change this, until you
want more than one device of this kind. Up to eight C 80 can be used additionally in one
network for I/O expansion and or Multilogging, the mounting location is used for determ-
ination between the different C 80.

In case of M60/MSI60, at delivery no mounting location is set. This is signaled by an or-
ange 'RUN’ LED on the device. Therefore one must first assign a mounting location to the
C 80 before it can be used in the project. The mounting location is permanently saved in
the C 80. If necessary, you can reassign a different mounting location at any time follow-
ing the same procedure.

Bosch Motorsport
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A mounting location must not be used several times in one network, this would disturb

the functionality of the respective C 80.

1. In the Project Tree right click on the project name e.g. ‘New Project’ and then select

‘Show discovered devices...".

L T,
T N Pronc

g msH|O Open-

Create measuring views...

5
3]

- (| Show discovered devices...
----- U&= System overview image...
..... £ @

_____ @ ppor.

-~ ﬁ I1 @ Import...

""" E :@ Properties

..... & CJdE  Rename.
B ﬁ Measurement Container
= Measurement Folderl -

All connected C 80 are listed.

Devices

Discovered devices ]
This Dialog shows detected devices (M60/MSI60) on connected network.

Legend
[ Discovered

[ Discovered, Used
. . -

o ] [(Comcd | [ mr ]

Compare the listed device Type, FNumber and SNumber to the identification plate to
identify the device you want to make changes to:

rMotorsport BOSCH

[F 02U VOO 882-01]

' Made in Germany

Assign the desired mounting location (e.g. ‘Front’) and confirm by clicking ‘Apply".
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This Dialog shows detected devices (M60/MSI60) on connected network.

Legend
[ Discovered

[ Discovered, Used
. . -

M60

,,,,,,

F 02U V00 882-02

\
[ o IIW][M]‘I‘

The mounting location is now stored in the device. The device will do a reset and the
‘RUN’ LED on the device will change to green. The list will show the new mounting loca-

tion assignment.

This Dialog shows detected devices (M60/MSI60) on connected network.

Legend
[ Discovered

[ Discovered, Used
. - . —

Type FNumber SNumber
M60 FO2UV0088202  #198

o ] [Ccameel ] [ remy ]

It is good practice to physically label the C 80 with its mounting location. Now the device

is ready to be used.

A different coloring of the C 80 is used to indicate that the device is already configured in

the currently loaded RaceCon project or not (white/orange).

A conflict of several connected C 80 using the same location is indicated by red coloring

the involved devices:

Bosch Motorsport
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This Dislog shows detected devices (MS0/MSIS0) on connected network.

Legend
[ Discovered

[ Discovered, Used
. . -
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9 Project Configuration

9.1 Math Channels

— Arithmetic and logical operations on up to 4 measurement channel(s)
— Numerical result

— Result can be used as input source for various display elements (numeric elements,
alarms, bargraphs) and further calculations in the whole RaceCon project

Creating a new Math Channel

1. Follow the steps shown in the screenshot.

1st: Double-click on
"Math Channels" in
the Project tree

2nd: Click on
"Add channel"

The “Create/edit math channel” window appears.

2. Define the math channel using the following configuration possibilities:

T —
: —
Define the math channel's general propeties and i's calculation . F
a) Mame |
b) Description
) Formula

(] ] ] il ] o]
) — [ 0
] e ] e ]

Channels (use F3to search) Funcions

e) —P

[0 =} sdc_diagnestic_state

I [E R

(0 (=) =204 ~
205 Synlex: sbs(x)

=% :: o Description: Returns the absolut value from the x value. «— §)

[ (=} an207 <

Net> | [ _Fnsh | [ Cancel

a) Enter the name of the math channel.

b) Enter a description of the math channel.

¢) Enter the formula.

d) Select the logical operator.

e) Choose a measurement channel.

f) Define a value that can be used as a constant in the formula.
g) Choose a function.

h) Describes the function selected above.

Click ‘Finish” when done. The math channel is displayed in the C 80 math channel window.
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9.2 Conditional Functions

— Arithmetic and logical operations on one or more measurement channel(s)

If-Else structure with reset

Numerical result

Result can be used as input source for various display elements (numeric elements,
alarms, bargraphs) and further calculations in the whole RaceCon project.
All math and conditional channels can be used globally in the whole RaceCon project.

Creating a new Conditional Function

1. Follow the steps shown in the screenshot.

Ist: Double-click on
"Math Channels"
in Project Tree —— %

2nd: Click on wa
the dropdown
arrow beside

'Add channel'

5 semgs [ ) oevenmo | & e | 5 reswresno

3rd: Choose
‘Conditional
function...'

Conthamgeiprotecionsiote |

The “create/edit math channel” window appears.

2. Define the math channel using the following configuration possibilities:

[ Create/edit conditional funnio- [
Define the conditi ion's general ies and it's ion rules. ﬁ;
Name:
a) p_br_front_mx
i Then
b) p_br_front > 22 max (p_br_front, p_br_front_mc) Il d
Otherviss Resel valus
¢) P [pobr_frontmx 10 e)

(i) If {p_br_front > 20) iss TRUE, then return (max (p_br_front, p_br_front_muq), else return (p_br_front_m).
Reset value is us
before ff-condition becomes TRUE for the first time after power-up
or when If-condition changes state from FALSE to TRUE

Back [ MNet> | [ Fmsh | [ Cancel

a) Enter the name of the conditional function.

b) Enter the If-condition. Click on the pencil symbol to open an editor to enter expres-
sions.

¢) Enter the Then-condition. Click on the pencil symbol to open an editor to enter ex-
pressions.

d) Enter the Otherwise-condition.Click on the pencil symbol to open an editor to
enter expressions.

e) Enter the reset value (must be a number).

3. Click ‘Finish’ when done.
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The conditional function works the following way:

The program always calculates the condition entered in the IF window and checks if the
condition is TRUE or FALSE.

If the condition entered in the IF window is TRUE, the program calculates the condition
entered in the THEN window. The returned value is the content of the new variable
(entered in “Name”).

If the condition entered in the IF window is FALSE, the program calculates the condition
entered in the OTHERWISE window. The returned value is the content of the new variable
(entered in “Name").

The reset value is always set for the new variable (entered in “Name”):
— before the If-condition becomes TRUE for the first time after power-up
— when the If-condition changes state from FALSE to TRUE.

An example of a condition to set up the maximum front brake pressure is given on the
next page.

The conditional function is displayed in the C 80 math channel window.

Example: Setting up a condition for maximum front brake pressure
Brake pressure ‘front p_br_front’

40 ,

30

20
||

10
I | | Condition ‘p_br_front > 20’
| |

| | | | Time

Max brake pressure of the variable ‘front p_br_front_mx’

40 A ‘ |
30
20
y A K =
10 }
T A
| Time
Reset Hold  Follow Reset
value max. max. value
is used | value value is used
Threshold Hold max. Hold max.
reached value value
— At power-up, the reset value (10) is used for ‘p_br_front_mx'".
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‘p_br_front' rises to 30. As ‘p_br_front' is > 20 (condition is TRUE), the condition ‘max
(p_br_front, p_br_front_mx)" in the THEN window is triggered. The condition sets the
bigger value as new value for ‘p_br_front_mx'. As 'p_br_front’ (30) is bigger than
‘p_br_front_mx' (10), the new value for ‘p_br_front_mx’ is set to 30.

Although ‘p_br_front’ falls to 25, the value of ‘p_br_front_mx’ stays 30. This is caused
by the THEN-condition, because p_br_front_mx’ (30) is still bigger than
p_br_front' (25).

‘p_br_front’ rises to 40. As 'p_br_front' (40) is bigger than ‘p_br_front_mx’ (30), the new

value for ‘p_br_front_mx’ is set to 40.

As 'p_br_front' falls below 20, the IF-condition turns to FALSE. Now the OTHERWISE-
condition is triggered. Because the condition ‘p_br_front_mx' sets the value of
‘p_br_front_mx’ and the value is already set to 40, nothing changes.

When 'p_br_front’ rises to 40, the IF-condition changes to TRUE again and triggers the
THEN-condition. Now the reset value (10) is used for ‘p_br_front_mx’ in the THEN-
condition.

The new value of ‘p_br_front_mx’ is 40 because 40 is bigger than 10.

9.3 Conditional Channels

Logical operations on measurement channel(s)
If-Else structure with reset
Logical result

Result can be used as input source for alarm display elements and further calculations
in the whole RaceCon project.

Creating a new Conditional Channel

1.

Follow the steps shown in the screenshot.

1st: Double-click
on "Conditional
Channels" in
Project Tree

Z2nd: Click on
‘Add condition® = o=

The "Create/edit condition” window appears.
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2.

Define the condition channel, using the following configuration possibilities:

Create / Edit Condition i
Define the conditions general properties and the condition itself.
Select between single channel/value or muliple constant comparison by selecting the comparing mode x

a) Mame: |
b) Comparing mode

@ Constant ©) Channel © Range @) Mutiple {constant list)

) Input channel Operator: Constant value
G =1
|

General setfings Output seftings
d) Debounce time: 0 ms Output mode: | Constant TRUE/FALSE - f)
e) Tum off delay 0] ms

a) Enter the name of the conditional channel.

b) Select the comparing mode:

Constant: Compare a measurement channel with a constant value.
Channel: Compare a measurement channel with a measurement channel.
Range: Compare a measurement channel with a defined value range.

Multiple: Compare a measurement channel with up to 5 constant values.

¢) Depending on the chosen comparing mode, you can enter the following values:

Constant: Choose the measurement channel or condition, the operator and enter the
value of the channel.

Channel: Choose the measurement channel or condition, the operator and the meas-
urement channel or condition to be compared.

Range: Choose the measurement channel or condition, the operator and define the
minium and maximum value.

Multiple: Choose the measurement channel or condition, the operator and enter the
value of up to 5 constants.

d) Enter the minimal time to detect the signal of the measurement channel, to avoid high-

frequent switchovers.

e) Enter the time by which the signal of the measuring channel is delayed after its end.

f) Choose the output setting of the result.

Constant TRUE/FALSE: Result is as a constant with the value TRUE or FALSE.
Blinking: Result is a blinking, if the condition is fulfilled.

Pulse: Result is a short one-time pulse, if the condition is fulfilled.

Toggling output: Result is a pulse that lasts until the next condition is fulfilled.

Click 'Ok’ when done. The conditional channel is displayed in the C 80 condition chan-
nel window.
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9.4 Condition Combination

— Combination of several (up to 16) conditional channels for more complex calculations
— Logical results

— All conditions can be used globally in the whole C 80 project.

Creating a new Condition Combination

Follow the steps shown in the screenshot.

1st: Double-click
on 'Conditional
Channels'

in Project Tree _“‘“

Z2nd: Click on

the dropdown —
arrow beside "Add
condition’

) ST r—— T TR e

3rd: Choose
‘Conditional
combination’

The "Create/edit condition combination” window appears. Define the condition combina-
tion, using the following configuration possibilities:

T

a) —pp MNeme |
Add AND Add OR Remove Edit

b —

) CEm) o

a) Enter the name of the condition combination.
b) Create the condition combination in the window.

Choose a channel (condition, conditional function, math, measurement channel

with binary values) to be compared.

Combine multiple conditions, by adding 'AND' or 'OR' relations.

To negate a condition, click with the right mouse-button on the condition and se-
lect 'Negation (1)".

Combine several (up to 16) conditions.

Click ‘Next' to go to the next page. Choose the output setting of the result:
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Create / edit condition combination X

Create / edit condition combination
Combing muttiple conditions. x

Mame:
condComb |

Cutput configuration:

Constart TRUE/FALSE

<Back Next > Cancel

— Constant TRUE/FALSE: Result is as a constant with the value TRUE or FALSE.

— Blinking: Result is a blinking, if the condition is fulfilled.

— Pulsing: Result is a short one-time pulse, if the condition is fulfilled.

— Toggling output: Result is a pulse that lasts until the next condition is fulfilled.

Click "Finish” when done. The conditional combination is displayed in the C 80 condition
channel window.
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9.5 Display Switch Module

You can use the Display Switch Module to switch display pages and brightness. The out-

put is a display page or brightness output that can be used in display configurations. The

value sustains over a power cycle.

The conditions for incrementing/decrementing the value can be set freely. The maximum

value can be set as constant or read from a measurement.

The page can be configured to wrap around. In this case, no page down condition is

needed.

Display Switch Wizard - Add Mew

Display Switch properties

Setup the up and down signal sources and the maximum

count of steps.

Source for signal Up:

|!...§ @ page_up

Source for signal Down:

|,...§ E‘ page_dn

Maximum count of steps:

Falling w

(") Signal source:

(®) Constant:

Digplay switch does not wrap around

Measurement Sheet:

1215

Back

Cancel

The resulting outputs are the display switch value and the input conditions.

Measurement label

Function

name page or brightness value
name_dn input condition for decrement
name_up input condition for increment
Example:
@displayPage L.;CBD Logger
@displayPage_dn L.;CBD Logger
@displayPage_up L.;CBD Logger
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9.6 Timer Module

9.7

The Timer Module is designed to implement timing triggers, i.e. for rallye stage timing or
minimum pit time calculations. Any event in the system can be used for starting, stopping
and resetting the timer.

Up counting mode and down counting mode are available, triggers are fired at set time
(up counting) or at zero (down counting). The running timer will keep its state over a
power cycle.

Timer Wizard - Add New X
Timer configuration
Specify timer properties and a set of control signals.
Properties Control signals

Mode: Start timer: Edge:

Count down v (55 () cond_start # v| Faling v
Count up Stop timer (optional): Edge:

10.00 = = (3 (2} cond_stop # v||Faling ~
Measurement sheet Reset timer (optional): Edge:

v | (3 [Z} cond_reset

[[] Use timer expiration to reset timer

# |~ Faling v~

Finish Cancel

The output channels for this module depend on the name used for the module and are
called ..._time and ..._trig.

Measurement label Function

name_time actual timer value

name_trig trigger set by timer alarm

In this example, the module is named "Timer_Module”. Resulting channels are:

"@'I'lmer_l"-"ludule_ﬁme n C70
@'I’lmer_Module_trig n C70

GPS Trigger Module

The GPS Trigger Module triggers depending on GPS-position, similar to the GPS-laptrig-
ger. There are 2 x 10 GPS trigger points available, 10 in the parameter and 10 in the
macro-based mode.

If the car passes one of the trigger points, an output signal is set to 1 shortly. Each trigger
requires a defined latitude, longitude and detection range.
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GPS Trigger Wizard - Edit gpsmod x
GPS Trigger configuration
Specify GPS Trigger input signals.
GPS source: Triggers to store GPS position (optional)
Latitude: N
(E3 gps_lat V] 1. ESE cond st AN
Longitude: 2 ‘ v I
B3 oes_long M oa v]
Direction {optional): P ‘ VI
& &3 gps_direction | ~ ‘ ' '
s 5. | ]
Speed (optional):
5 ope_speed M e ] N
" 2
8 | M
5 | /]
0. | v
< Back Next > [ Fnsh ] | concel |

The parameter-based trigger points need to be set manually in RaceCon, the macro-
based trigger points will store latitude and longitude values when the configurable trigger
condition comes true (i.e. steering wheel button). This trigger condition and the detection

range need to be configured in RaceCon.

GPS Trigger Wizard - Edit gpsmod X
GPS Trigger configuration ﬂ
Specify GPS Trigger configuration.
|Fudga Factor: 1‘000%| GPS positions (P based) Detection range (Macro based)
e e s Latitude [DD] Longtude in [DD] Detection range [m]
| v] 0.00000000}3] | 0.00000000/% 2.0
0.00000000}5] | 0.00000000 | 200013
0.00000000f] | 000000000 ] 2005
0.00000000}3] | 0.00000000 % 200003
0.00000000[2 | 0000000002 20.00[2]
0.00000000}%{ | 0.00000000 % 200013
000000000} | 00000000021 20,00}
0,00000000}2] | 0.00000000 200013
0.000000001] | 0.00000000 51 20,00
0.00000000 | | 0.00000000 200013
oo [Fsh ] | cancel |
I

The GPS trigger points can also be used for segment triggering. If used as segment trig-
gers and i.e. 3 trigger points are selected, the laptrigger module will use the first 3 trigger

points on the list.
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9.8

The channel names depend on the name used for the module, in this example GPS_Trig-
ger. Each trigger has a distance and a trigger channel with the abbreviation m for macro
or p for parameter based. The trigger channel will be set to 1, when the lowest distance to
the trigger point is detected. For the macro-based trigger, the stored latitude and longit-
ude values can be seen with the channels.

Measurement label Function

name_lat interpolated gps latitude

name_long interpolated gps longitude

name_ptrig_1..10 trigger output of parameter based trigger (n)
name_pdist_1..10 distance to trigger of parameter based trigger (n)
name_mtrig_1..10 trigger output of macro based trigger (n)
name_mdist_1..10 distance to trigger of parameter based trigger (n)
name_macro lat _1..10 stored latitude for macro based trigger (n)
name_macro_long_1..10 stored longitude for macro based trigger (n)
Example:

[EbcPs_Trigger_mdist_2 ERco

[E}cPs_Trigger_mtrig_2 ERco

[EGPs_Trigger _pdist_2 ERco

[EGPs_Trigger_ptrig_2 ERco

@GPS_Trigger_maUn_lat_z EC?EI

@GPS_Trigger_macm_long_Z EC?EI

CPU Load Limits

As all microprocessors, the two processors of the C 80 have limited capacities. The current
load of the processors can be monitored using the channel “cpu_load_001" or
“cpu_load_002". When configuring your device, please make sure the used CPU load is in
a save range below 100 %.

Bosch recommends a maximum CPU load of 85 % (averaged). Exceeding this limit might
result in the C 80 not being able to fulfill its required measuring/logging/display tasks or
even in crashing and rebooting.

Main factors influencing the CPU load are:

— Number and complexity of math channels

Number and complexity of conditions

CAN traffic on both CAN lines

Logger configuration (total logging rate [kB/s], conditional measurement rates)

To help respecting the limit of 85 % CPU load, the C 80 creates an error memory entry. To
trigger this error entry, the CPU load must exceed the limit for 5 minutes without interrup-
tion.

When being confronted with this error memory entry (see ‘Error info’ in RaceCon) or when
being confronted with C 80 resets due to complex configuration setups, please consider
reducing the demands on the C 80 adapting the influencing factors mentioned above.
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10 CAN Configuration

10.1

The C 80 has 2 fully configurable CAN bus(es).
— Baudrate 125 kbaud to 1 Mbaud
— 11 Bit or 29 Bit identifiers

— Input configuration: Read messages from CAN bus and convert to C 80 measure-

ment/display variables. CAN bus supports row counter configuration.

— Output configuration: Write RaceCon measurement variables to CAN messages; out-
put frequency and row counter are configurable, CAN gateway functionality (transfer

from one bus to another).

CAN Bus Trivia

CAN Message

— 11 Bit (standard) or 29 Bit (extended) identifier

— Up to 8 bytes of data payload

CAN Bus

— Needs termination resistors in wiring harness

— All devices connected to the bus must use identical data rate

— Configuration of bus data rate in the ‘CAN messages overview’ menu. To access the

menu, double-click on one of the CAN bus items of the project tree

Project B x
=- 4 New Project

=@ DDU10
& Logger
- @ Display
= B CANBusl

CAN Input
- CAN Outputs
B CAN Bus 2
[ CANBus 3
[ CANBus4
Computed Channels
#§ 1/O Channels
@ Calibration Items
@ Macros
-~ fe Math Channels
£ Conditional Channels
Group adjustments
- & Master Devices

7 B Measurement Container

CAN Out rate [0
CAN Out start|0

Baud rate
Baud rate of the CAN bus

Row Counter Concept

— Re-use (multiplex) of message identifiers

One byte of message contains row counter

— 7 bytes payload remaining

Position of row counter is configurable
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Byte 0 Byte 1 Bute 2
0100 0 B p ol
0100 1 B = dam Al
0x100 2 B =_dam_l
Message Row Payload Area
Id Counter

10.2 CAN input

Buyte 3 Bute 4

Q t_ol
Q 3_dam_fr
Q 3 dam_ir

10.2.1 Input configuration

Click with the right mouse button on the desired CAN bus to open the CAN bus drop-

down menu.

Project

= & New Project
~--@@ DDULO

& logger

& Display

[=BEN 1 CAN Bus 1
CAN Ing 3 Open..
CAN O New CAN-IN message...

[ B CANBus2 New CAN-OUT message..
G & CANBus3
- & CANBus4

Computed Export CAN-IN messages

% Math Ch:"é‘ Properties

Import CAN-IN messages from DBC file...

=} 1/0 Channg (&) Export..
..... @ Calibration 3) Import... \
B Macros

/

Byte §

Byte B

Buyte 7

/ Create new channel to read from CAN bus

/ Create new CAN output message

Import Vector CAN database (DBC)
channel configuration

to DBC file...

£« Conditional Channels
Group adjustments
& Master Devices

F- B Measurement Container

_ Export Vector CAN database (DBC)

S . .
channel configuration

> Export RaceCon CAN configuration to file

\Import RaceCon CAN configuration from file

~

Display CAN bus properties (Baudrate)

10.2.2 Create new CAN Input channel

1. Double-click on any CAN bus item, to open the "CAN messages overview".

2. Select 'Add CAN-IN' and choose the de

0711 +

sired CAN bus for the new input channel.

5 64 Newbroject
®

o
@ Displa T
o

Gnes2

s

e ——

Bt

st (e

) sa (=

A st
o Out sttty
oA out e

omess

oo st -
o Outstart ity

O contgurten vl

O o
A Outstart iy

oA out e

.

o messnesims

oo ot

i ut st ity
o out e

B D072

GNOWDs 01128

Gt crannes 0 /500

Gt oue crannes 0/ 400

D cansusa.
D caneuss.
D cansusa

|
1

 Ada CANIN DB Add CAN-OUT - 2 .. £ Detete
onp ] swtm [x] s =]

2] s vae (=] 1y

Slowas

No
information

A CAN channel configuration window opens.
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3.

Insert the name and description of the channel.

New CAN-IN messa

New CAN-IN message 2N\
Configure the new CAN-IN message and an optional multiplexer )

Name:
p_oil
Description
engine oil pressure|
cae: [— I reces
T [ T e
Measured Value

Value:

- none ‘

Use Muliplexer

Type [Unsigned Endianes [Big

Data

0 1 2 3 4 5 6 7

T T T T T T

Conversion

Focr one o

ofee none Hwamum:
Unitgroup: ] Adjust automatically

Measurement Sheet
Select one, or enter a new name: @ The CAN-IN message will be added for measuring in the.

‘specified sheet

Click ‘'OK" when done.
The channel is listed in the Data window.
|

CAN Bus 1 CAN Bus 2 ‘CAN Bus 3

‘CAN Resistor: off v ‘CAN Resistor: off v ‘CAN Resistor: off v
CAN Out start delay: 0 ms (CAN Out start delay: 0 ms (CAN Out start delay: 0 ms

CAN Out rate limit: 0 messages/ms (CAN Out rate limit: 0 messages/ms (CAN Out rate limit: 0 messages/ms
CAN Bus 4

‘CAN Resistor: off -

CAN Out start delay: 0 ms

CAN Out rate limit: 0 messages/ms

CAN configuration filllevel
[ CANInIDs 1/128 [ CAN OutIDs 0/ 128 |
[ CAN Tn channels 1 / 500 [ CAN Out channels 0 / 400 |

8 Add CAN-IN ~ B Add CAN-OUT - [ Edit.. [} Delete
Name - statBt [v] Length[Bts] [v] Gid  [7] Multiplexer Vaue [] Type [] can Bus ]
&3 p_oil o 8 - CANIn CAN Bus 1

447144

Manual_Data_Logger_C_80

Bosch Motorsport



CAN Configuration | 10

CAN channel configuration

Extraction of data

o e . ==

from CAN bus

Conversion to
physical values

10.2.3 Extracting data from CAN bus

Representation: Byte

Corgue maisage ]
Name
pood
Descrpson
angna ool pradseral
CAN D o e Exended
Tumeout 0 ms Dbt vz row
Measrod Vakie Mini CAN
Vahss Faw
o e o W analyzer
- functionality
U Multplicsat
g
Data
Fprosentaton By -
Samnt ] Langth 1
Type [signaa - Endanes ™ -
! 3 4
_
Comvermen
Factor 0 noreBd Mnumum an none
Oftsat u [ noew Waemum 50 none
Unigroup [ncna - Adpust sutomascalty
Uit - .
= Automatic
Measurement Shoat R
- prreT - assignment to
Select one, o anter & new nama O n cen " g
measurement
view
[ox ] [ cone

Some CAN devices need to be addressed by a byte represented CAN channel. The ad-
dress can be assigned in this window and is illustrated by a bargraph.

Edit CAN-IN message

Edit CAN-IN message N
Configure the CAN-IN message and its optional multiplexer. Q
Name:
p_oil
Description
engine oil pressure
o e || Extended
b) —> [ Tineou o Eoms Default value: 0 =] raw
Measured Value
Value Raw:
- none ‘ - ‘
c) —_— Use Multiplexer
s tengi
Type Unsigned - Endianes: Litle -
Data
d) P cepresentation Byte -
Type Unsigned - Endianes: Litle -
| o 1 2 3 4 5 6 7
e) —_— I 1 I I I i
Conversion
Offset: 00 none. Meximurm: none
Unitgroup: [] Adjust automatically
Measurement Sheet
Select one, or enter a new name: @ The CAN-IN message will be added for measuring in the
specified sheet.

a) Enter CAN message ID. If extended IDs (29 bit) are used, check the box.

b) If replacement values are used, specify time-out period and raw value.

¢) If a multiplexer (row counter) is used, check the box.
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d) Enter data position, length and format.

e) The bargraph shows assignment of the bytes.

— Red colored fields show the assignment of the data bytes.

— Orange colored fields show the assignment of the multiplexer bytes.

Representation: Bit

Some CAN devices need to be addressed by a bit represented CAN channel. The address
can be assigned in this window and is illustrated by a matrix table.

a) Enter CAN message ID. If extended IDs (29 bit) are used, check the box.

Edit CAN-IN message o\
Configure the CAN-IN message and its optional multiplexer. D

Name:
p_oi
Description
engine oil pressure

a) P | can D 0 =] hex [] Extended

b) ——pi| Tmecut 0 S ms Defaul value: 0 S rew
Measured Value
Value: Raw:
___ nane ‘,,,

) =] [7]UseMuliplexer
Representation: (Bt - Value: 0 5
Start: 0] 3 Length: 7 g
Type Unsigned v Endianes Litle -
Data

d) Representation Bit =

[

Start: 25 = Length- 4 5
Type Unsigned v Endianes: Litle ~
0 8 16 24 32 40 48 56

e) —pf | I |
Gonversion
Factor: 10 2 noneBit  Minumum: 00 2| none
Offset 00 2] none Maximum 2550 2| none
Unitgrou (T —
Measurement Sheet
Select one, or enter a new name: @ The CAN-IN message will be added for messuring in the

‘speciiied sheel

b) If replacement values are used, specify time-out period and raw value.

¢) If a multiplexer (row counter) is used, check the box.

d) Enter data position, length and format.

e) The bargraph shows assignment of the bytes.

— Red colored fields show the assignment of the data bytes.

— Orange colored fields show the assignment of the multiplexer bytes.

Conversion to physical value

a)
b)
9]
d)

Conversion

e Factor: 10 ~| bar/Bit
—pp Offset: 00 2 bar
— | Uritgroup:

Minumum: 0.0 2 bar @ ¢)
Masimum: 2550 2] bar <g— ﬁ
["] Adjust automatically - 9

a) Enter factor (gain) for conversion to physical value.

b) Enter offset for conversion to physical value.

¢) Select type of physical value.

d) Select unit of physical value.

e) Enter minimum physical limit of the channel. (for manual setup)

f) Enter maximum physical limit of the channel. (for manual setup)
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g) Check the box to automatically adjust the limits of the channel.

CAN analyzer functionality

This functionality is only available, if a MSA-Box (I or Il) is used to connect the C 80 to the
PC. Choose the CAN bus that is connected to the MSA-Box to display the raw value and
the converted physical value here.

Measured Value

Value: ) Raw:

R bar ——

Automatic creation of online measurement sheets

The CAN channel can be automatically inserted into a measurement sheet. Insert a name
for a new sheet or select an existing sheet from the list box.

For an online view of the value measured by the C 80, insert the channel in an online
measurement sheet which is described in the chapter Setting up an online measurement
[ 75].

Measurement Sheet

Select one, or enter a new name: © The CAN-IN message will be added for measuring in the
specified sheet

10.2.4 Online view of CAN channels in vehicle

Project x|
2~ &E] MNew Project
..o ® MS6.4 Logger and Display

G- EF Logger

[ CAMNBus1
- CAM Bus 2
- CAMN Bus 3

..... Computed Channels

..... B Calibration ltems

..... @i Macros

..... fe Math Channels

..... Jfe Conditional Channels

..... Group adjustments

..... & CCP Master

E]...J“ M56.4-ECU

- Measurement Container
E| Measurement Folder 1

i B Sheet2

1. Double-click on ‘Sheet 1" in Project Tree. Measurement Sheet 1 is displayed in Main

Area.

2. Click on '‘Measurement elements’ in the Toolbox.

3. Drag the desired Measurement element (e.g. Numeric Indicator) and drop it on the

Measurement Sheet.
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Q+ Drop

[0 sheet2] @ sheet Meosrenent Csources

4. Click on folder 'CAN Input’ of desired CAN bus to display available channels.

5. Drag desired Measurement channel and drop it on the Measurement element.

4 b | [DatasSheetd @

B [Showal ¢
2EDB BB B e

Drag + Drop

Sneet2] (@ sheet 1

The measurement element displays the values of the assigned channel.

6. Connect PC to the vehicle and switch to ‘Race Mode' by clicking ‘F11" on the key-
board to display online data.

10.2.5 Import a CAN database (DBC) file
1. Right-click on CAN Input of desired bus (CAN1 or CAN2).

2. Select 'Import DBC file’ from menu. A file browser opens.

3. Select DBC file to import and click ‘OK’ when done. A channel import window opens.
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Channel Import

Channel creation from measurements

Choose the desired measurements to import as a channel and click ‘0K

134 channels and 60 messages available

Mane: [Unit [ 1d]  Size] RowCh | Rowal [ Descrip+

accH g 777 [ Vector,
B acey 0 777 5 Vertor
3 ace: o 777 3 Vertor
B activale_blip  flag | 100 1 Vector,
B activate_cut flag | 100 1 Vector,

aps ] g Vector,
B ot % 773 [ Vetar,
B a1 _BremseB0.. g 500 16 Vector,
[T 500 16 Vertor
B batt_u v 779 5 Vertor
B battiow_b 78 1 i} 5 Vect_miﬂ
4 | 3

Bdd

< Hemove:
Remove all

channels to import:
aps
ath

270 measuements in 16 CAN messages rscognized. 130 measuiements skipped.

for details check the: Infalog

ok Cancel

4

4. Select desired channels on the left and use the ‘Add’ button to add them to import

list.

5. Click 'OK" when complete. The channels are inserted in the Data window.

10.3 CAN output

10.3.1 Output configuration

Project

-l

= Gaf MNew Project

[ Légger
- [ Display
B CAMN Bus1

CAM Input

Macros
Math Cha
Conditionz

&

Open...

Mew CAN message...

Export...
Import..

Properties

|

//
'

Group adjustments

CCP Master

@ S Measurement Container

\

y

/

Create new CAN output message

Export RaceCon CAN output configuration
to file

Import RaceCon CAN out configuration
from file

Display CAN bus properties (Baudrate)

10.3.2 Create a new CAN output message channel

— Double-click on any CAN bus item to open the "CAN messages overview".
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— Select 'Add CAN-OUT" and choose the desired CAN bus for the new output channel.

DDULOp 1

¥

Bt [ ol | (B [ =) (s [ -
o Resor: [or [ - [or [ ep— for o
PR— = P o PR—— D
i D e || iy I et || s D s
J—]
T E
| -8 AN Out start o ms
i @ Measurement Container delay:
ey o esogsis
et
CNIDs0/128 I CANOULIDs 07128 ]
e
Radacan €
e

The 'New CAN-OUT message’ window opens.

New CAN-OUT messa

New CAN-OUT message
Configure the CAN-OUT message and an optional multiplexer.

Name:

CAN Message

Description

CANID: [o %] nex  []Extended

Grid: [100ms - Trigger channel ‘ | - ‘
Trigger on [Rising ~| edge

Use Muiplexer

[Byte -] Value f

Start o 5] Length [1
Endianes: (Big -

|5 Add row. Delete row(s) |ER Add channel ER Add constant.. £ Edit.. % Delete | Bitindex inverted

»

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte B Byte 7
012855 567 0125 % s s 012 %5 01 a0 user 0125 aer 0128 5e 7 01 W 01284507
1

— Enter name of message, description, CAN-Id and Grid (output interval). Optionally,

specify a multiplexer.

st |

New CAN-OUT message N
Configure the CAN-OUT message and an optional multiplexer. A Y
Name:
CAN Message
Description
CANID: o £ hex  [|Extended
Definition o @ Toggershemeat: [ ]
f f T [Ri ] ed
CAN message e =9 o
[Z1Use Muliol
[Byee - Value: 1 B
Start: 0 g Length 1 5]
Endianes Big -
|E3 Add row... || Delete row(s) |ER Add channel ER Add constant.. &% Edit.. % Delete | Bit index inverted
Content of. 0 1 Byte2 Byte 3 4 5 8 Byte 7
01 9% 0701 P07 00 2% %e 701 %6701 M 601 % a7 00 W% 6700 FYee
message >l 1
o ] [ cancel |

— Click on 'Add channel’ or ‘Add constant’, this opens the ‘Add new CAN out channel’

window.
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— Select the desired measurement channel and specify the message settings.

6 DoULO
I o

‘Specy he properies of e CAN out channe

o
o
o
an
s
o
an

0

e

o Eores

Seosuenent sowces

oouio
oo
Do a No
o010 p—
@oouio vertca accekraton information
Tiagers e on-cemand Gagncs
o0uL0 S on denend dognostc
monuio P

The measurement channel is now assigned to the CAN message.

10.3.3 Add CAN out constant

To send a constant value on the CAN, perform the following steps:
1. Create a new CAN output message or edit an existing message.

2. Click 'Add constant’. The ‘Add new CAN Out constant’ window appears.

w

Define the name of the constant, the required value in hex and define the CAN chan-
nel settings.

4. Click 'OK" when done.

DDU10.rp - Rac

Workspace: 0 Tum 30
| show gria 1 T3 Tum rgheoe
B Srapto g f Tum 1000

" |
© o4 New Poject Now CAN-OUT messgo
Som ooun Gonfgre e CAN OUT messageandancporel i
b e logger

o @ Dapiy
o O CANBus1 CAN Message
@ CANInputl
B CAN Outputs

@ B CANBus2
5D o o 5 B e o e
5O ONss v

Descrpton
ot o0L-52 s

Computed Channels Grid 100ms -]
@ @ VO Channels.
B Calibration ltems.

Tuse Mutipiocer
7 Conditional Channels Represeriation: [Bye =]
Group adustments
@ Master Devices

L TR, — | o B e [rr—

Representaton: [y -] 7 Mutilexed

Stort o B Longth i

21 At nome o vluo

]2} | 7 standard - |3 - @

Measurement Souces

B show all
[reme FElsuee — [losovion - e
Bt @ 0ou10 ‘engne ol pressure. [}

No
information

10.4 Multiplexer

Row counter concept

If certain channel messages are not time-critical and can be imported or exported slowly,
you can use a multiplexer to put several channel messages on one message identifier.

— Re-use (multiplex) of message identifiers by splitting it into several rows.
— Every row is assigned to a unique value of the multiplexer.

— One byte of message contains row counter.
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— 7 bytes payload remaining. A multiplexer does not have to consist of one byte only, it
can consist of several bytes as well as single bits.

— Position of row counter is configurable.
To use a multiplexer perform the following steps:
1. Double-click on any CAN bus item to open the “CAN messages overview".
2. Select 'Add CAN-IN'" and choose the desired CAN bus for the new input channel.

3. Check the box ‘Use Multiplexer’ and configure the multiplexer for the new CAN-IN

New CAN-N o)
Cortiqurethe e CAN-N message and an optonsl mupeser 9
Name
Cachanmst
) BN @000 x| || oescronen
Devess
L —
oo, 0 Bl hex [SE | e
et Tt . H o i =~ FE
st v = oon
b —— 2o
B AN Outputs CawRessor: o Value e E Woousz s
@ 3 CANBus2 ‘,,, ‘ nene. ‘,,, Eaus
AN Out st e o ms
O cANBus3 v B - 153 syt
B CaNBuss ot rate me: T10se Wlplas, o messagesims Hete
B Computed Channels = i 5 u L
E & sis spon E
& @ 0 Cramels canpus 4 e
— B -
2 ot e o B z i £l fgbss
acer . B s
7 Math Channels owRessor: o | s
7 Conditonsl Chammels ] 0w s
vt start cey:
Groupsdusments g Fo— [
& @ Measurement Container = a S g £ Bl e
CA conins i e Type Unsigned - Endiones Liwe - mrsss 4
| I ] s
L —+ — W e
B T x wo
3 A CANID) B Add CAN o sz sport
Lo No| J [ cmns || me
3snowal]  Hutpirer + w g a1 fud
tame e Boo a1
- 50 acu
Boo @ _NO @ Power convolunt
infor Unigroup: gt automatcally Poo
matio unt gy St
Measurement Sheet eamgamen Souces
- Seloctone,or aner & nw name © The AN N massage v be s e messunng i he
e o spechsistent
[© Errors |\ warmings | [1) Messages
TooTme  secer e

o situs

4. To configure the multiplexer for a CAN-OUT channel, select ‘Add CAN-OUT".

5. Check the box ‘Use Multiplexer’ and click on the button ‘Add row..." to split the mes-
sage identifiers into several rows.

6. Click on one row and select ‘Add channel’ to assign a channel to the row.

EXT
B

i Resstor:
vt trt dey:
ca out e
onmsa

® Caltoraion frems Baudate:

@ vacros
£ Math Channels At Resstor:

- 2 Condiional Chamels
ot sart

P s <o
Ot rate it

O contton v D CL D
BT 07 b PF

YN YD

The 'Add new CAN out channel’ dialog opens.

7. Select a channel and configure it. To assign it to the row selected before, check the
box 'Multiplexed'.

8. To move the channel message, change the “Start” value or click and hold the green
field in the "Add new CAN out message” window.

9. Click 'OK" when done.
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" Add new CAN out cha

Add new CAN out channel

Specify the properties of the CAN out channel.

#N
Q

Channel:

BB b_pwr_good =]

‘ 8Bit unsigned / little endian ‘
Representation: Byte -
Start: Length: |2 E|
Right shift Endianes: [Litle v

Force quantization

0 1
[ —— T

10. The channel message is assigned to the selected fields.

11. Click 'OK’ when done.

I AN Inputy

B9 CAN Outputs
Canus2
AN s
AN st

I

BrrIFEWDDU

o out rate

P il
1 L
| | — B mee
— SN
| oo - B s s
ame NEl [ | @
[swousi] g,
-
e -
No ol
infor o0 i
[~ Sepy o
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11 Export and Import in RaceCon

You can perform an export or an import on almost any level in the project tree.

11.1

Export in RaceCon

You can choose to export the whole project or you can export specific parts of the project.

Proceed with the following steps to perform an export:

1. Click with the right mouse button on an item in the project tree.

2. Select 'Export..." from menu. An ‘Export Selection” window opens.

All tems shown below will be exported. Please click 'Export’ to select a destination to store to. ©
Elements to export Dependencies
b be exported because they are used at New Project
(=84 New Project 4 | | &8 Measurement Container -
£ Measurement Container M 18 Measurement Folder 1 M
8 Measurement Folder 1 £/ Sheat 1
(= 8l Sheet 1 =| =4 p_oil =
=2 p_oil # Sheet 2
B Sheet 2 =@ DDU10
8 DDUT0 & Macros U
B Macros < Math Channels
e Math Channels J¢ Conditional Channels
£ Conditional Channels Group adjustments
Group adjustments Computed Channels
Computed Channels & VO Channels
4 O Channels /@ Logger
8 Logger = Logging2
/& Logging2 Group 1
Group 1 = & Logging1 -
o

Click on ‘Export’ to select a destination to store.

3.
4. Specify the filename.
5. Click 'Save’ when done.

11.2

Import in RaceCon

You can choose to import into the whole project or you can import into specific parts of

the project.

Proceed with the following steps to perform an import:

1. Click with the right mouse button on any item in the project tree.

2. Select 'Import..." from menu. A file browser opens.

3. Select the input file and click ‘Open’. An ‘Import Selection” window opens.
=]

Importing from file export_testrex(2.5.5.0)..

Summary: 0 imported elements.

Drag&Drop elements from the import content to the current project. ...

Import content (source)

Current Project (target)

E-5 DDUTO
53 CAN Bus 1

Bp_ol

15 New Project
459 DDUT0

CAN Input
«{@ CAN Outputs

=}

-

CAN Bus 1
CAN Input
CAN Outputs

CAN Bus 2

CAN Bus 3

CAN Bus 4

Next >

Select channels to import.
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7.
8.

Drag and drop the channel to ‘CAN Input’ of desired CAN bus on right hand side.
|

Importing from file export_test.rex(2.5.5.0).

Drag&Drop elements from the import content to the current project...
Summary: 1 imported element, imported elements complete!

D}

Import content (source) Current Project (target)

(=% DDU10 EBp_oil (=57 New Project
=53 CANBus 1 (=55 DDUTD
CAN Input [ CAN Bus 1
GAN Outputs £ CAN Input
[ p_oil
CAN Outputs

CAN Bus 2
CAN Bus 3
CAN Bus 4

< Back Next >

Click ‘Finish’. If a measurement channel belongs to more than one source (e.g. C 80

and MS 6), the ‘Solve Label Ambiguity’ window opens.

Importing from file output.rex(Z.1.0.20)... EI

Select for all i objects the i one..._

Surmmary: 7 imported element, 3 ambigous label

Labels

Status Source Impart Source Project Label
° pous time_min/CAN row 1/CANMessage_123/Ca.. DDUS tirme:_rnin
° pous time_hour/CAN row 1/CaMNMessage_123/C... DDUS time_hour

Description

Linkable with "time_min' label

Linkable with "time_hour' label

< Back Tdent> |

Finish I Cancel

Assign the ambiguous channels to the desired source.

Click ‘Finish'.
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12 Analog and Frequency Inputs

12.1

12.1.1

Analog inputs

- Oto5V

12 bit A/D converter

— Switchable 3.01 kOhm pull-up resistor

Linear phase digital filter

Frequency inputs
— 5V Hall-effect type, 2.5 V trigger level (DF11 input with current interface or 5 V Hall-

effect input with 2.5 V trigger level)

— 20 kHz max. frequency

— 10 ms measurement window

Analog inputs

Measurements channels

For each analog channel, several ‘'subchannels’ are available.

10 kHz acquisition rate, up to 1 kHz recording rate

[rata - Mew Project - DDLU - Input-channels - AMADS - f_wheel_fl

Search:

Ilzed M ame 4 w 1 Source  +  Description
B f wheel fl Doy Wiheel farce front left
Q f_wbeel fl_fi nouy Wheel force frant left
Q raw_[_wheel_fl Douv Wwhheel farce front left
Q rav_f_wheel fl_fi nouy Wheel force frant left

Measurement labels with the characters ‘raw’ show the exact values in mV.

Measurement labels with the characters ‘_fi' show filtered values.

The word ‘'name’ in the table is a placeholder for the channel’s name.

Measurement label

raw_name
raw_name_fi
name

name_fi

Function

mV value of sensor

Filtered mV value of sensor
Physical value of sensor

Filtered physical value

Filtered channels are routed through digital low pass filters:

— C 80 uses A/D converter oversampling and digital filtering to recording rate

— Linear phase — no signal distortion

Digital filters eliminate ‘out-of-band’ noise

Cut-off frequency automatically adjusted to recording rate

Latency compensation — no filter delay in recorded data
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12.2 Configuring inputs

12.2.1 Configuring a predefined Bosch sensor with the
‘Bosch Sensor Wizard'
1. Click on ‘Measurement Sources’ in the Toolbox.

2. To expand the list of I/O Channels’, click on “+" in the C 80 Project Tree.

=- Gu Mew Project E
-~ DoV

- @ Logger

- (M Display

: CAM Bus1l

! CAM Bus 2

: Computed Channels
=3 ] 1/0 Channels

..... 4F ANAOZ

..... “iF ANADL

..... “iF AMNADS

..... “iF ANADGE

..... <4F ANAOT

..... «iF ANADS

..... «iF REVD1

..... <iF REVOZ

..... <4F REVO3

..... «iF REVD4

..... [ Calibration tems

..... T3 Macros

..... fe Math Channels

..... Je Conditional Channels

..... Group adjustments
w7 Marter [

m

3. Drag the “Bosch Sensor Wizard” from the Toolbox and drop it on the desired analog
input channel in the C 80 Project Tree.

E— DDU7.1p - Race
@ syeien [ g Took  windows

FRTre—
oo g o
w B stoon

0 ew project | (8 o7 | b [T

W——\

® ecbo

The “Bosch Sensor Wizard"” opens.
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e T e

Tst: Choose the et - E)
, Select a sensor, based on the order number. !
sensor s category
~a
Sensor category [TEMPEHATURESENSOHS v] Calibration data
) Sensorgroup  [NTCM1Z z) | @ Pulp i .
2nd: To narrow yg i & Al | These calibration
choice, choose a Order number N O B values will be used
type 0280 130 026
yp A 113 120
a7 |F 02U VD0 123-01 i 0
3rd: Select the / 186 100 |
exact type = -
435 n
84 50
SELEEEGE 175 40
TEMPERATURE SENSORS o =
. £3. | Sensorgoup 2500 »
Opens sensor’s N | NTCh2 s e
datasheet > [ Topmssem | 5396 0 -

m
g
g

=

4. Click 'Finish" when done.

The “Create channel” window opens.

5. Enter the channel name and description.

Create channel on DDU7

Create Channel

St the wninue name for the channel and add an optionsl description. |

K
N

Mame:

[t_rad_out

Description:

[utet ternperature of radistof

4

6. Click 'Ok’ when done.

The channel is inserted into the C 80 Project Tree.

Project

- sl New Project
-0 [ DOUT

& Logger

- [ Display

CANBus1

CANBus2

Computed Channels
0 Channel

Channel is linked < ANADY
—> B tedout |
to ANAO3 2

o ANADS
< ANAGG
<3 ANAOT

L%

&4 _newrroect () o0u7_
Bt rad_out

sv Name: trad_out.

Description:  Outlet temperature of raciator B

10 Output e
o E g ]

o

b o=

Data - ANAD3

B W[5 ]
"

P e

o ot

[ oy ] g ——

o e ou i

Bran_t rad_out [
Braw_t rad_out fi @oou7
& trad_out @oou7
B trac_out Boowr

Bt red_out Woou?

Outiet temperaty
Outlet temperat.
Outlet temperat.
Outlet temperat.
Outlet temperaty

0 B gy E—

B T— Calculation of

Input pin Pull-up physical value with
resistor is activated characteristic curve

Available measurements for channel:

Measurement label
raw_name
raw_name_fi

name

name_fi

Function

mV value of sensor

Filtered mV value of sensor
Physical value of sensor

Filtered physical value
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12.2.2 Configuring a generic linear sensor

Example: Acceleration sensor 5 g

— From sensor data sheet - operating characteristics:

Output Signal
Zero g (T = 25°C, Vpp = 5.0 vj¥) Ve 225 275 v
Zero g (Vpp =50V) Vier 20 25 30 v
Sensitivity (T, = 25°C, Vpp = 5.0 V)& s 380 400 420 mvig
Sensitivity (Vpp = 5.0 V) s 370 430.1 mvig
Bandwidth Response fisi 425 50 575 Hz
Nonlinearity NLoyr -10 — +1.0 % FSO

— Sensitivity 400 mV/g, Offset 2,500 mV
— The sensor has a linear output signal with sensitivity and offset
1. Click on ‘Measurement Sources' in the Toolbox.
2. To expand the list of I/O Channels’, click on "+" in the C 80 Project Tree.

3. Drag the “Sensitivity/Offset” analog signal source from the Toolbox and drop it on the
desired analog input channel in the C 80 Project Tree. A "Sensitivity/Offset Wizard”
opens.

4. To activate the internal pullup-resistor, check the box. The internal pullup-resistor is
used to get a 5 V signal at the analog channel of the C 80. It allows you to use a push-
button. The fixed value of the internal pullup-resistor is 3,010 Ohm. If using an addi-
tional external pullup-resistor, set up the overall resistance.

£ A ™
TS ==

Fin Properties
Configure the analog pin properties.
Pullup value: [3,1]1 kOhm v]

Fin Diagnosis & monitoring limits

[ Enabled  Minmum: | 50001 mV

5. Click 'Next’' when done.
The second part of the “Sensitivity/Offset Wizard” opens.
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,

Sensitivity / Offset Properties
Adjust sensitivity and offset by editing the values on the right side
it : == — Choose unit
; B Y Axds unit group Y Axis unit .
: : [scosleration BiE -]| ve— group and unit of
iz 1 |[Senatry physical value
[ 40001 mv/g
10 : ; Offect Enter values from
Physical : : [ sndy sensor datasheet
(channel) g
value 7
1]
4
. :
0 1000 2000 3000 4000 5000 6000 . .
v < Electrical (pin) value

= =N

6. Click ‘Next’ when done.

The third part of the “Sensitivity/Offset Wizard" opens.
Sensitivity / Offset Wizard - Ad_

Analog Source Propertics Enter physical
Adjust the analog source properties. limits of the sensor
g Limit mirimurm
[

Choose data type
of the measurement

A 5 I '
/( : 5 : variable
i i f PLECHA Hpe:

Limit maximum

v
/ : ; -
o [ e o
e
o | = J% Check box to enable
Physical limits || | o 5 =9 online calibration of

of channel offset and enter

\ 7 : : - desired physical

offset value

X 0 1000 2000 3000 4000 5000 £000 | Measuremert sheet | Enter name to
he automatically create
a new measurement

i) (ot ] () sheet

7. Click 'Finish” when done.
8. Enter a channel name and a description.

9. Click "'OK" when done.
The channel is inserted into the C 80 Project Tree.

W Moous2eis (x|
e [Boc: |

. e 1 Nameand

g ANAd L Descrption:  Lateral acceleraton

B sl * | % Description

<0 ANAOG - - editable
5 i e

Channel is linked
to ANA04

resistor is

activated
[Bran_acc_lat i ~
f Sensivity and Adjustment
Pin Diagnosis ~ Offset value s epgpled

for sensor
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12.2.3

Available measurements for channel:

Measurement label

raw_name

raw_name_fi

name
name_fi

Note

Function

mV value of sensor
filtered mV value of sensor
physical value of sensor

filtered physical value

Working with automatically created measurement sheets is explained in chapter ‘Setting

up an online measurement [ 75]".

Configuring a generic nonlinear sensor

Example: Thermistor 5 kOhm

— From sensor data sheet - resistance values over temperature:

PART NR.: 2381 640 502

HTCLE100E3502

Toper Rt Toper RT Tuper Rt Toper RT
[°C] 1Q] ["C] [Q] [C] Q] ["C] Q]
-40 166 047 0 16 277 40 2 685 80 628
-35 119 950 5 12 669 45 2166 a5 535
-30 87 600 10 9936 50 1903 90 457
-25 64 643 15 7849 55 1494 95 399
-20 48 179 20 8244 60 1245 100 338
-15 36 250 25 5000 65 1024 105 292
-10 27523 30 4 030 70 876 110 251
-5 21078 35 3267 75 740 115 221

— The sensor has a nonlinear behavior

— Use characteristic curve for linearization

— Input voltage is the ratio between pull-up resistor and thermistor

+5V
3 kOhm,

e

Thermistor

1. Click 'Measurement Sources’ in the Toolbox.

2. To expand the list of I/O Channels’, click on ‘+" in the C 80 Project Tree.

3. Drag the “Characteristic Curve” analogue signal source from the Toolbox and drop it

on the desired analogue input channel in the C 80 Project Tree.
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Uspern - g

T e

X 64 ew project | (8 00u7 |

& Logoer
® Disply
NEust

ot f Drag + Drop

2 VO Chames

G 4 ANADD

5 4 ANADS

[ E
[

Woou7  Outiettemperat
Woou7  Outet temperat:
@oou7  outetterperat.

Diplay Benents

Messrement ements

Messurement Sources

=) sensors
[ sosch wzare
B customzed sensor

Btaioe Boowr sttt
auetterman
a8 System overview | )| Dataset manager|
o] [ " x
2 Worings8) | [ issgestn | 139035 X
T —re———
| wmams  oour-ne..  Lostcomecton to devieEthemetc)
Wi 007 Ve Sl cove e
L|® s oowr-te..  oxchecksucessi, @xoevee: o7 sase 077 )
DlDeviceproperties TR oz = i source conpred; diopi
@ w3 DDU7-Ne...  Logger datamatches the local data. o

@intostats [ B3 Lo sommed

A "Characteristic Curve Wizard" opens.

To activate the internal pull up-resistor, check the box. The C 80 pull up-resistor is
used to get a 5 V signal at the analogue channel of the C 80. It allows you, to use a
push-button. The fixed value of the internal pull up-resistor is 3,010 Ohm. If using an

additional external pull up-resistor, set up the overall resistance.

£ - B
e

[C] Enabled |

: | 50001 mv
um: 5000 =

mV

Pin Properties
Configure the analog pin properties.
Pullup value: [3.01 kiOhm v]
Pin Diagnosis & monitaring limits

Click ‘Next" when done.
The second part of the “Sensitivity/Offset Wizard” opens.
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(e =
Characteristic Curve Properties
Adjust the sampling peirts using he grid on the right side. Choose 'Ohm' to
enter datasheet
20 T T 2 T T .
: : e on___= U™ yalyes directly.
20 5 unit group S unit I
|temperaturs bl - [T select physical
i ] Ohm kS unit.
1 632 80
. «° 2 a7 70
Physical 5 e &
channel) = | | . .
( ) : ! 19 | —Enter resistance/
value “ " 5 2665 40 t : |
| % emperature pairs
G ] B 5000 2 from sensor data-
2 * | \ sheet here (the
3.01 kOhm pullup-
10 7 1 . .
i : resistor (s auto-
» matically taken
o 1000 2000 3000 4000 5000 6000 .
Ohm into account)
g

6. Click '‘Next" when done.
The third part of the “Characteristic Curve Wizard” opens.

!
e e O e

Analog Source Propertics
Adjust the analog source propeties.

Enter physical limits
of the channel

E] - - . . . Limit minimum
[

E .
Limit madmum

0 Choose data type of
- the measurement
. 0] Use adjustment value variable
o = This sensor does not
Physical : : need offset
channel ~ 5
A

0 + + t t t
0 1000 2000 3000 4000 5000 Lol || etoaniint | Enter name to auto-
Ohm | - | .
matically create a
new measurement

e el

7. Click ‘Finish” when done.
8. Enter channel name and description.

9. Click 'OK" when done.
The channel is inserted into the C 80 Project Tree.

Project 2 || ‘g Newproject ([ DDUT |
@ Logge =
@ Diply [ | e
CANBus1 M s Name: tair
Cansusz
Computed Channels C=phes B
=@ 10 Channels L
-} ANAD3 1 )
ie i) - ANADY
Channel is linked _ N e
to ANAOS I g |
=
«d ANAOT
.. i ANAOB
- REVOL
< rew .
et 05 a x
am
O
o o Boor
raw_t_air_fi @oou? 000
o ooy |
i @oou7 £ L )
) Woowr Characteristic Adjustment

curve for sensor s disabled

Input pin Pull-up
resistor is activated
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12.2.4

Available measurements for channel:

Measurement label Function

raw_name mV value of sensor
raw_name_fi filtered mV value of sensor
name physical value of sensor
name_fi filtered physical value
Note

Working with automatically created measurement sheets is explained in chapter ‘Setting

up an online measurement [ 75]".

Configuring a multipoint adjustment

Example: Measurement of wheel force

Physical property ‘wheel force’ not directly measureable
Load transfer through suspension kinematics
Physical value at sensor position defined by vehicle

Curve definition by online adjustment at vehicle

> Force at sensor

Force at wheel

Click on ‘Measurement Sources’ in the Toolbox.
Expand the list of 'I/O Channels’ by clicking on “+" in the C 80 Project Tree.

Drag the ‘Multipoint Adjustment’ analog signal source from the Toolbox and drop it
on the desired analog input channel in C 80 Project Tree.

DDU7.lp -

Drag + Drop

< Revs

Dt ~1/0 Chamels ax

3 @ [Showa]
e

4 5yt ovrven | 1 Gomet s
# x| ot —

®  waw

Barforstatus [ can Log -stopped
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A ‘Multipoint Adjustment Wizard' opens.

4. To activate the internal pullup-resistor, check the box. The internal pullup-resistor is
used to get a 5 V signal at the analog channel of the C 80. It allows you to use a push-
button. The fixed value of the internal pullup-resistor is 3.01 kOhm. If using an addi-
tional external pullup-resistor, set up the overall resistance.

.- ™y
Multipoint Adjustment Wizard - Add _ 5

Pin Properties
Configure the analog pin properties.
Pullup value: [3,01 kOhm v]

Fin Diagnosis & monitoring limits

[l Encbled  Minimum: [ 5000[] mV

5. Click 'Next" when done.
The second part of the ‘Multipoint Adjustment Wizard’ opens.

p
Multipoint Adjustment Wizard - Add _ =5

Multipoint Adjustment Properties =
Select the adjustment type and edit the poirt values. )
Choose unit group
“ ¥ s it gowp__ Y Aods ol and unit of physical
: force > |N - VG[UE
50 ] E : Adjustment typs
: [Fowpont adustment_____v) Select type of curve

Adjustmert pairts

N
Physical L o Enter i
- . physical
— & 2 ‘0000 e
(channel) P s ; = p— adjustment values
value >« N | her (constilbe
ool e s e e s e e edited later)

1 2 E 4
Foimtho  <———————Flectrical (pin) value

=]

6. Click ‘Next" when done.
The third part of the ‘Multipoint Adjustment Wizard’ opens.
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( Multipoint Adjustrment Wizard - Add New- =5
Analog Source Properties
Adiust the analog source propeties.
Enter physical limits
0 T T Limit minimurm "
5O N of the sensor
o Limit masimum
P 50000012] N Choose data type
A d Outpu data type i of the measurement
- -«
« {1 W variable
Use adjustmert value
. .. g palz| n| <— it
Physical limits || £ * Em[J.ble azﬂztlor-m[
nlin ibration
of channel | online calibratio
20
\ 10
\\
° + 3 p [T p———— 4&__Enter name to auto-
Point No - matically create a
new measurement
sheet

Click ‘Finish" when done.

Enter channel name and description.

Click 'OK" when done.

The channel is inserted into the C 80 Project Tree.

Project

CAN Bus1
CAN Bus2
Computed Channels
& 10 Channels

Channel is linked [ o ANads
to ANAO6

2 x|/ s newproect ([ pou7

[ f_wheel fi
Name: Fuheel_f

Description:

[Data-AvA0s

B @Eea]

== =

Sou. |7 Descrpton C

[
@oou7
Boow
@oou7
@oou7

[ wheel fi

B wheel

B wheel 55
EBraw_f_wheel_fi
Braw_f_wheel fi_f

sam0

T

= Characteristic
curve for sensor

e

’/\XJJ_

e

Input pull-up resistor

is deactivated

Available measurements for channel:

Measurement label
raw_name
raw_name_fi

name

name_fi

Function

mV value of sensor
filtered mV value of senso
physical value of sensor

filtered physical value

%i

[T

Adjustment
is enabled

r

Online definition of the curve is covered in chapter ‘Online calibration of measurement

channels [ 80]".

Note

Working with automatically created measurement sheets is explained in chapter ‘Setting

up an online measurement [ 75]".
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12.2.5 Digital filter details

C 80 uses A/D converter oversampling and digital filtering to recording rate.

Analog | Digital Orline
Input I )
Pin Display
o— Signal 4D Digital Downsampling Sensor Storage
Conditioning Converter Pre-Filter Digital Filter Evaluation Device
1 8kHz 1kHz Recording
1 Rate

Digital filters eliminate ‘out-of-band’ noise

Spectrum
P Filter Characteristic

A T\

Sensor Signal Spectrum

‘\\/ Moise
e

Frequency

Cut-off frequency automatically adjusted to recording rate
4 Spectrum

_______ “
\
A
\‘ 0.5 % recording rate
\ Frequency

il

0.4 x recording rate

Example:
— 100 Hz recording rate (10 ms)
— <40 Hz pass band (>99 %)
— >50 Hz stop band (<1 %)

Linear phase — no signal distortion

Recorded signal 100Hz
(unfiltered)

Sensor signal with noise RN

\ f \ Recorded signal 100Hz
\ (filtered)

Latency compensation — no filter delay in recorded data
— Filtering is (smart) averaging over several samples

— Filtered signal is delayed with respect to real time signal
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C 80 filters have constant, frequency independent delay

Delay (e.g. 22 samples at 10 ms) is corrected during recording

— No delay filtered vs. unfiltered in recorded data

— Correction is (of course) not possible for real time data (display, online, PWM out)

Use filtered data for recording, use unfiltered data for real-time

12.2.6 Configuring a frequency input

Example: measurement of wheel speed
— Pulse wheel attached to wheel
— Each passing tooth of pulse wheel triggers hall sensor

— Calculation of wheel speed with wheel circumference

1. Click on 'Measurement Sources’ in the Toolbox.

2. To expand the list of 'I/O Channels’, click on the ‘+" in the C 80 Project Tree.

3. Drag the 'Velocity' digital signal source from the Toolbox and drop it on the desired
‘REV" input channel in the C 80 Project Tree.

DDU7.lp -

e
o Bl show o
o B s wg

64 New Project (B 00U7

Drag + Drop

e D0U7 BASE 0727 )
N Sioing emen.. 4
Logoer data matches the o dta. 3

- Ee—

The 'Velocity Wizard' opens.
4. Select the sensor type. The C 80 works with Halleffect and DF11 sensors.
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Velocity Wizard - Add Ne
Pin Properties I
Configure the frequency pin properties.
‘Sensor type: Halleffect A ]
<gack | [ Nea> | [ Fmen | [ cancel
5. Click 'Next'.

6. Define the settings for the sensor.

Velocity Properties n
Corfigure & frequency input to messure a linear velocty
Number of teeth on the
| Number of increments: | ‘”Eﬂ | -
pulse wheel
| e B0 | 4 Circumference of Wheel
for speed calculation
| Ouiput deta type: [ 2 | «— Choose data type of the
measurement variable
Limit minimum: [ 0] kmh
Limit mazdmum: | 400K kmm
Measuremert shest - | 44— Enter name to automatically
create a new measurement sheet
[ <Back | [ nea> | [oPosn] [iCancs]

7.  Click ‘Finish" when done.
8. Enter the channel name and description.

9. Click 'OK" when done.
The channel is inserted into the C 80 Project Tree.

Project 2 x|/ g4 newproject [ 0DUT |
Computed Channels 5

/0 Channels
af ANAO3
g ANA04
< ANAOS
< ANAOG
- ANAOT

Channel is linked -
to REVO1 L

< REVO3

< Revod
@ Celibration Items
T Macros

&

PeTep

Data -REVDL 7 x

Brea v nhee

BYfreq_y_wheel A6 Boou7
B v_nhee fi [@oour .
B nheel Boow Input pin  Number of  Wheel
Bv_nheel_fifi [@oou7 .
has hall  teeth circumference
T interface
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Available measurements for channel:

Measurement label Function

raw_name mV value of sensor
raw_name_fi filtered mV value of sensor
name physical value of sensor
name_fi filtered physical value
Note

Measurement of ‘Revolution’ is similar.

12.3 Configuring computed sources

Computed sources receive data from a measurement channel rather than an input pin.

Sensitivity/Offset calculation on input channel

Characteristic curve calculation on input channel

Computed vehicle speed

Lap trigger (covered in a special separate section)

Example: Sensitivity/offset calculation on input channel

1. Click '"Measurement Sources’ in the Toolbox.

2. Drag the ‘Sensitivity/Offset’ computed source from the Toolbox and drop it on ‘Com-
puted Channels’ in the C 80 Project Tree.

DDU7.1lp - RaceCon V2.5.0.2002

44 new Project [ poU7

Drag + Drop

[Nme ]S [FJosoomn
L) ]

+ | e overver | 1 Datsetrerager|
& x| osine —

@l [0 £rona) [ varmingeo | s X

e
)2} st

03247 0ou7-MNe

®[ obobb
H
g

PRy e —

A 'Computed Sensitivity/Offset Wizard' opens.

70/ 144 Manual_Data_Logger_C_80 Bosch Motorsport



Analog and Frequency Inputs | 12

12.4

)
compaea sensony v e

Sensitivity / Offset Properties
Adjust senstivity and offset by editing the values on the right side.

Wi

35

E ]

IMpLE Chianme

() (= time_day -
Y ads unit group Y Poas unit
Sensitivity

1.0pH| none /s

Offset
[ 0.0+ none

Next >

3. Click ‘Next’ when done.

The second part of the ‘Computed Sensitivity/Offset Wizard’ opens.
’Computed Sensitivity / Cffset Wizard - Add New_

Physical limits
of channel

4. Click 'Finish’

| «— Choose input channel

<e— Choose unit group and
unit of output

<& Enter sensivity and offset
of conversion formula

Analog Source Propettics
Adjust the analog source properties.

ot

Enter physical limits

=0

T T Limit minimum

Offset

108 =
Limit maimum
[ 400 s
QOutput data type
16 Bit -
Force quantization
Factor 1.0 sfnc

008

«—of the channel

Choose data type of
the measurement
r—variable

Check the box to

Mezsurement sheet

force the channel's
quantization if the
quantization should
be a fixed value in
the whole CAN
system.

Enter name to auto-

matically create a
new measurement

when done.

5. Enter channel name and description.

6. Click 'OK" when done.

The channel is inserted into the C 80 Project Tree.

Note

sheet.

Working with automatically created measurement sheets is explained in chapter ‘Setting
up an online measurement [ 75]".

Hysteresis

The hysteresis function avoids the high-frequent switchover of the measurement channel

value. The hysteresis can be adjusted for each input measurement channel individually
and can be used for further processing.

1. Click 'Measurement Sources’ in the Toolbox.

2. Drag the 'Hysteresis' computed source from the Toolbox and drop it on ‘Computed
Channels’ in the C 80 Project Tree.

A 'Hysteresis Wizard' opens.
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e e I =

Hysteresis properies [
defined by ut signal and two possible states of the output signal. J
120 - Input channel P a)
BBires ||
100 4 1 || vitgow Unit —)
B fime ~|[s -
80 & "l State A
Qutput A
0 60 4 3 ] Threshold A->B
Delay A>B
a0 State B
Output B
20 - : q
Threshold B>A
e
A Doley B>A
0 ;
40 45 50 55 60 65 VFuwe( on delay Default state t')
. 051 m il

ry

oo e — )

a) Choose input measurement channel.

b) Choose unit group and unit of output.

) Enter output value of state A in the unit selected in b).

d) Enter threshold value when state changes from A to B.

e) Enter delay time when state changes from A to B.

f) Enter output value of state B in the unit selected in b).

g) Enter threshold value when state changes from B to A.

h) Enter delay time when state changes from B to A.

i) Enter time when the hysteresis function is activated after vehicle’s startup.
j) Enter the channel’s state (A or B) at startup.

Click ‘Next’ when done.

The second part of the "Hysteresis Wizard' opens.
e

Hysteresis output properties
The hysteresis output type can be changed.
Choose data type of
120 e H
&—— the measurement variable
100 ]
\ B e T «— Check the box to force the
80 : 1 || orea | channel's quantization if the

- B ; ] quantization should be a fixed
value in the whole CAN system

20 4 50 55 60 o [ \«— Enter name to automatically
create a new measurement sheet

<Back Next Finish Cancel

Click Finish" when done.
Enter channel name and description.

Click "OK" when done.
The channel is inserted into the C 80 Project Tree.
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S &4 NewProject
=+ DDU10
e Nome:  Chames
@ @ Display Description: S
. @ B3 CANBus1
Channels available . 5 cneus: &
. 2] CAN Bus 3 Ing annel utput Channell ™M
in Computed sources Ao e —— 1T I e
& Computed Channels
lils Ghannet_booiesil
(3] annels _—
@ Calibration Items
@ Macros
£« Math Channels
< Conditional Channels
Group adjusmens Calculation of hysteresis
@ Master Devices
@ @ Measurement Container channel
Available 3
= el oo
measurements 2] channel1 @oouo No
£} Channell @@ oouio informa
fOI‘ channel 8 channel1_bookean @®oDu10

tion Sttics | othCharnet |1 Codoa Grnnals

12.4.1 Special functionality: Vehicle speed

This functionality allows:

— high performance vehicle owners to measure wheel spin under acceleration and
wheel slip/lock under braking.

— calculating vehicle 'speed over ground'.

Vehicle speed calculation function
— Calculating vehicle speed of 2 wheel drive: (Wheel speeds of non-driven axle as input)
— Calculated speed is average of both speeds if speed difference between wheels <
limit.
— Calculated speed is maximum of both speeds if speed difference between wheels
> limit.
— Calculating vehicle speed of 4 wheel drive: (Wheel speeds of all wheels as input)

— Calculated speed is speed of 2nd fastest wheel.

12.4.2 Setting up calculated speed
1. Click on tab ‘System Overview'.
2. Click on ‘Measurement Sources’ in the Toolbox.

3. Drag the ‘Speed’ computed source from the Toolbox and drop it on the project name
in the C 80 Project Tree. Do not drop it on 'C 80!
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- g ok

o
o @ CANBuw
o @ CANBw2
B Computed Channeiz
- 2 1O Channels
@ Clibration kems
& Macror
Je Mith Channels
7. Condtional Channel
Group adustments
@ CCP Master
@ Messuremen Cotainer

0007 ax

BEDB0BBEIEE o
e E

sou

Drag + Drop

=1 sensors

aevalen
& vty
=) Computedsources

Adustment cramel

B cheracterisic cunve
Fuel

GearLoskupTable

Hysteress

€] Lartriges

o

WA sensicviyoffset

Speed

v [ srstemoverven | 1 Dotosetmanager |

[E2]8) | 7 stondos -1 3

135035

Tnfshs
(@ o) | [ Wermings74) | [© Messagesten)
e e

Programarcwe 00U = P Yo—
[ = . )| & 103345 DOUT-Ne.. Lost comection to device(EthemetCP).
s huiecins e 1A oot oou7Me..  Successily comected o devieEtemetxcR).
e aa @ 03k CoU7Me. ek, (K e 00U7 BASE 0727 )
A\ 10339 Mam-Ne..  Nochame source configued, skppng eement,
SECsSeelt ity @ 103347 DOU7-Ne... Logger data matches the local data.

» %%

Binfolstats [@CaN Lo stopeed

A 'Calculated Speed Wizard' opens.

Calculated Speed Configuration
Select speed inputs for calculating a reference speed

,
e

I Corfigurs on devics Moo
| Input source [Wheel speeds
| Drive shat switch: [Rear whee! dive

Speed input frort left

E B3 v_wheel

Speed inpt frort right

E 3 v_wheel f

Speed inpt rear left:

E B v wheel 1

Speed inpt rear right:

@ v_wihesl_f

I Speed difference: g

4. Click 'Finish’ when done.

The speed calculation is inserted into the C 80 Project Tree.

Choose device

Choose input source
(internal/external)

Choose driven axle

Choose individual wheel
speed channels

Set limit for speed
difference for calculation

Speed calculation

% etraae

in DDU Project
Tree
oo @oow
T
Measurement o [n_:m
channels Sttt (@D v
Speedrputfontront (@) v_oneel fi
calculated speed S
and calculated e
) -
distance
Configuration
window i

B oo

o
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13 Online Measurement and Calibration

C 80 configuration

System configuration (channel + display configuration, CAN /O, etc.) is stored in the
c80

Use RaceCon to create and download configuration from the PC to C 80 Communica-
tion interface: Ethernet

Communication protocol: XCP

Online Measurement and Calibration

System status and diagnosis

Check and calibrate sensors in the vehicle

Live display of sensor values on the PC

Use RaceCon for diagnosis, online measurement and calibration
Communication interface: Ethernet

Communication protocol: XCP

13.1 Setting up an online measurement

C 80 supports online measurement of sensor values and diagnostic variables.

1.

2.

Expand ‘Measurement Container’ and ‘Measurement Folder 1" in the Project Tree and
double-click on ‘Sheet1’. Alternatively, click on the ‘Calibration/Measuring’ tab to
open the window directly.

‘Sheet 1" opens in a new 'Calibration/Measuring’ window.

Project 2 X || &l New Project
- ] New Project I
[l [DBUT
= 8 Measurement Container
& Measurement Folder1
Sheet 2
- [3] Sheet1

RaceCon changes
automatically

to "Calibration/
Measuring"

(]

No information

Click on the ‘Folder/Sheets’ tab, which appears when you are in the 'Calibration/
Measurement’ window, to create a new measurement folder.
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Click on the ‘Add’ button for folders in the upper left corner.

@ .
B asa
L
8 et | B0 covame

weasurend Add 1 |

@ [showai]
33380

Srowail

Name
abszp

accy
ADC_DIAGNOSTIC
2dc_dagnostic_stat,
adjust_data_n_cop
ana01

ana02

ana03

ana0s

ana05
ana06

ana07

ana08

ana09

anato

anat1

ana12

anat3

anats

ana1s

anats

b_pwr_good
CAN_BAUDRATES
can_Nodetate_001
an_Nodestate_002
an_Nodestate_00 ~
< v

a
5 Hacro Buton

No
information

In the menu for sheets, you will find buttons to add, delete and rename new sheets

To change between different sheets, click on the tabs on the bottom of the 'Calibra-
tion/Measuring’ window.

|| Sheet 2 | [ Sheet 1

N\ /

Tabs to switch between sheets

To add an element to a measurement sheet, perform the following steps:

Drag a measurement element from the Toolbox and drop it on the measurement
sheet.

& <o

(¥l @

Messuring Recording

» 2
@:: w
«

Hone

et Folder 1 |

Devices.
Dislay Hlements
Moacurement Elemerts

Drag + Drop

i mage
 Measuremont it
o3 Simple Text

Select the desired measurement channel from the ‘Data’ area and drop it on the
measurement element.

If the C 80 shows the green status, the value is displayed.
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& <

DDUI0  Race Mode

SRR -2 R
-«

Messurig| Racording | None
J[

| Data. o
@ [Showai
80 B B B[Sl
[ vame T source =l e+
Babsap @oouio Absolut =]
gZecx ooulo _ longtu
= @ooui0 wanswe
oz @oouio Ve
} ADC_DIAGNOSTIC @@oou1o Trigger
Drad + Dro acc_dogrostc s @DDUI0 Sanas
g J% acyst oo v copy  @@ODUI0 nodes
ancot @oouio v
arac2 @oouio wva
arac @oouio v
anaos @oouio v
aracs @oouio wva
arac @oouio v
arac7 @oouio v
arace @oouio va
aracs @oouio v
arato @oouio v
Janall WoDU10 raw va
arai2 @oouio v
arat> @oouio v
Janald WoDuU10 raw va
arais @oouio i
I v
B ocoxig]
@

RaceCon offers different types of measurement elements:

60 W go W
50 50
40 0
30 0
20
20
10
10
0 n
0 nH
a5 BH s0 10 20 30 40 S0 &0
5 s time_sec
time_sexs time,_sec:
Circular gauge Temperature Vertical Bar Horizontal Bar
gauge graph style graph style
-
-
-
-
H
time sec | 23,51 s il L

Measurement label

Numeric indicator

— time_seo

18 17 T

physical value

6 Lt t
14:17:18,000 14:17:24 000
time [hh:mm:ssms]

Oscilloscope (Chart)

13.1.1 Automatic creation of measurement sheets

RaceCon can create measurement sheets automatically.
You can create and use measurement sheets with the C 80 as well as with all other devices
connected to RaceCon.
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Computed
4§ VO Channels

@ Golibration ems
@ Macros

J= Math Channels

J Condtional Channels
Group sdjustments

=) sensors
] Bosen wizard
1 customized sensar

=) Anslog sources
[ Chersciestic Curve
1 MulizointAdjustment
1 sensitivity/Offse

=) Frequency sources
Characteritic Curve

@ CCPMaster
@& Measurement Container Revalution
B vebcity
) Computedzouces
fustment el
= - B Charscerstic Curve
B

B Gear Lookup Table

Hysteress
@ Leptriooe
1 P Ot
Wl Sersviy 07

@ speed
Fopets-Conpted o ax
[EE]24 | 7 stondirs +| 3 -[@)]
B
Name. Computed Channels. G System overview | ). Dataset manager |
B Debug Info/Status x
Canchangerotcions e v I Wamiogt) (D essgesd | 7
oty Te [0 Erors [ Waminge | [© Messges x
Tie Tme Sencer essage
92519 0007 M. Scceauly ot o devieEamet ).
@ 0926113 DOU7-Ne.. EPK check successul. (EPK Device: DOU7_BASE 0727 )
@ 092621 0U7-Ne.. Locoerdetamatches the e e
Conchangedprotectionstate

@inrorsias |G Co g - sopped

1. During the configuration of a measurement channel, select a measurement sheet
from the list box or enter a name for a new measurement sheet.

-
Computed Sensitivity / Offset Wizard - Add _ =5

Sensitivity 7 Offset Properties
Adiust sensitivity and offset by edting the values on the right side
4 T T Input channel
(B =B disclay_brighiness
g e Y Ads unit group Y Aus unit
Sensitivity
2l st m e heg T s e O 308 rove/ma
" D
£ : : Offset -
' : i : [ .05 none
1]
-1
] 2 4 1] 8 10 12 14
none
<Back | [uubetan] | | [ cancs |

-
Computed Sensitivity / Offset Wizard - Add New =
Analog Source Properties
Adjust the analog source properties.
4 T T Limit minimum
5 U TR T e :
|
Qutput data type
PR S e e s e
-
E [7] Force quantization
DI e A i e e o e Fachor E N
Offset 00E
o
Select existing sheet
4 .
N H N i N 0 12 14 || Messurement sheet < from list or enter name
i -
of new sheet
<Back | [ Me<> | [ _Fmsh_ ] [ Cancel

Bosch Motorsport

78 /144 Manual_Data_Logger_C_80



Online Measurement and Calibration | 13

Create Channel ' \
Set the unigue name for the channel and add an optional description.

Name:

brightness

Description:

To create the sheets, right-click on C 80 and select ‘Create measurement views..." from
the C 80 context menu.

Project x| B New Project'_.l”ﬁ DDU?|
= & Mew Project
ol
T o -
- @ Logd e Name: brightness .
- [ Dis e 1 Click to create
BH Create measuring views... | BT
- @ cA i measurement sheets
CA @ Download configuration...
= Corf
59 Synchroni
2 Synchronize +
Tl
ﬁ 0| Current measuring media 3 Input Channzl
@l Em2 e
pﬂ Ma E‘ Create dataset... L |
JFe Mal @ PIN/SuperPIN... v
£ Cof _
Grd ® Export...
- ¢ CC @ Import...
M
i Meas ZF  Properties
paia—Computed Cha x Delete
ae  Rename.
Q B | Show all
|lame % lz‘ Lol T lz‘ Description
M brightness aDDU7
Ebrightmess [Moou7

The automatically created sheet is inserted in the Project Tree under ‘Measurement
Container’ and ‘Device Channels'. If the C 80 is connected to RaceCon and the status
is green, live values of the channels are shown.

13.1.2 Using the measurement sheets

1.

When RaceCon is online, press the ‘F11" key to switch from '‘Design Mode' into ‘Race
Mode'. The measurement sheet is extended to full screen. The button for offset calib-
ration is active.

Switch between different sheets using the tabs at the bottom of the window.

Press the ‘Esc’ key to return to ‘Design Mode'.
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ace: | Iat User-defined

phys | 0,0000c  SENSITL. 400,000

raw 2490,0 mv OFFSET  2500,000 mV
MIN -5 oooje
wx 5,000
ADJ_VAL H

in

13.2 Online calibration of measurement channels

— Analog sensors drift with age, temperature, etc.
— Manual calibration is necessary
— Solution: online offset calibration
— Example: acceleration sensor
Due to sensor drift:

at 0G physical A At 0G physical
Acc U,y =2400mV Acc 0G measurement

sensw

O P —

/r o ibrati
Sensor datasheet: Offset calibration

400mv/G
Offset 2500mY

13.2.1 Enable online offset calibration for measurement
channel

During creation of the measurement channel
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13.2.2

Sensitivity / Offset Wizard - Add New

===

Analog Source Properties
Adjust the analog source properties.

000 T

5000

4000

3000 Jeee e

none

2000

1000

Limit minimurm

0.01 nene

Limit maximum
5000.05 none

Ot cled 2B
16 Bit -
Use adjustmert value

0.05%| none

Check box to enable online
offset calibration and enter
desired physical target value

] w20 2000 4000 5000 oo [[JiESSom et
mv -
! !

In the channel view

e B
Name: acc_lat
Activate switch
to enable online
o “| calibration
|
——
c -
o
|

; els | B CAN messages

Performing the online offset calibration

C 80 has to be connected to RaceCon to calibrate the sensor’s offset.

1. Apply the desired physical condition to the sensor (e.g. 1 G to an acceleration sensor).

2. Open the measurement channel's online page by double-clicking on the measure-

ment channel name in the Data Area.

3. Enter the physical target value (e.g. 1 G) and press the 'Calibrate’ button.

Calibration
target value —> [ ] e

Initiate

calibration

Raw 0| mv

St | - athCrarnes | - Condtonsl Chaes

Phys 0,00] none

Colboteadusrent ports

o 1000 2000 3000 4000 5000

SR 8=

The sensor's offset is now calibrated.
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13.3 Online calibration of multipoint adjustment
channels

Example: measurement of wheel force

Physical property ‘wheel force’ not directly measureable
Load transfer through suspension kinematics
Physical value at sensor position defined by vehicle

Curve definition by online adjustment at vehicle

Force at sensor

Force at wheel/

Create a multipoint adjustment measurement channel. To create a multipoint channel,
see chapter ‘Configuring a multipoint adjustment [ 64]'.

Download the configuration on the C 80. To connect the C 80 to RaceCon, see
chapter ‘Setting up a new RaceCon Project [ 15]".

Click on the desired channel in the C 80 Project Tree.

Double-click on a measurement channel in the Data Area to open the online view.

Click to open
measurement
channels in data

view Analog and physical
Double-click value

to open Click to open

online view calibration o

I . window m

Click on 'Calibrate adjustment points’ to open calibration window.

Multipoint calibration on f wheel_fr r =)
Multipoint adjustment calibration %
Enter an adjustment value and click Calibrate’ to set the new value
Point Value Unit Calibration
1 1oon,ooJ none | Calibrate
| 2| 3000,00 none | Calibrate
3 4000,00 none | Calibrate
4 5000,00 none | Calibrate

Apply the desired physical condition to the sensor (e.g. by applying a force on the
wheel).

Enter the physical value in the value column of the desired calibration point
(e.g. 745 N).
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8. Press the ‘Calibrate’ button of the desired calibration point.
9. Repeat for all curve points.

10. Click ‘Close’ when done.

The calibration curve is displayed in the online view.

demo.ip - RaceC

& Lavrager
M ewmon
P sensicity offset

[ soul
@ soees

L4 5000

o 1000 2000 3000 4000

No information

Adjustment points vs. offset adjustment

e i —
T c T
E o H |
| X W00 rane | Callbrms. | Calfrste sdustment poinls
3 A0 e Cabbres |
E BOD00Y rpae  Callrans
Y
Calibration of
individual
4 £ curve points

L J

UI}I UN
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14 Recording

14.1 Features

— Synchronized recording of C 80 analog and digital input channels, C 80 internal meas-
urement channels, ECU data, Data from external sensor interfaces

— Up to two independent recordings
— Measurement rate Tmsto 1s
— Two global start conditions (thresholds)

— Up to 16 measurement conditions (fast-slow-switches)

14.2 Configuration of Recordings
1. Expand the ‘Logger’ list by clicking on '+ in the C 80 Project Tree.
2. Double-click on ‘Logging’ in the C 80 Project Tree.

The recording configuration is displayed in the Main Area.

ey eV F1UjELL

o DDU10 - . .

& & Logger Click on '+

& Loggingl +—— Double-click on
@ Logging2 'Logging'

Display

CAN Bus 1

CAN Bus 2

CAN Bus 3

CAN Bus 4
Computed Channels
I/O Channels
Calibration Items

- -
E--E- BB

S E Ty Yel=l=k=l |

m

Macros

Math Channels

Conditional Channels

Group adjustments

& Master Devices

= B Measurement Container
=] Measurement Falder 1 -

™

[#1

Properties B x

Alternatively, click on the ‘Logger’ tab to open the configuration directly.
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DDUL0.p - R

Too

5 MEW E);

MO [Jodee | A Cpo

= flat view
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DDU10.1p - RaceC

lsouce  [rate/ . [l Tmeout =] Dot [=] Condton (=] Tomery [=] otatype [ pescrption

@ Showall

8 3smal]
. 3

|
B8

Bocx

B oo s

Banoo1

B>

Banooz

B

Banoos

B ano0s

No
information

a@oovo |

‘Add new channel | Editchannel(s).
O view

have a ook 3t amre

t_______ Variables can be grouped

[sowce [ ate/True.. [=] Tneout =] etaut.. [=]condion [~ eemetry (=] paatype [ Descrpion

Tabs to access conditions, settings and statistics

@ 2 Oshowall
Name. -
absap El

No
information

=" Hew ProjeaonuteLogger Loy

To add a measurement channel to a recording, select the wanted channel, drag and

drop it onto the measurement group.

@ W e Qe S0
ooute & oelete ‘ Add [ Josee | Add D ociete
el

tview,

LoggedHame [Flsonce [[=]oe) Tre... [=] imeout [=] et .. (=] Condion =] ety [~
ms one

¥ o aptuel oouo | 1oms Hone
9 om_eptine oouio | toms None

Datatype. [] Descrpton

5 o unsoned Cardmemary bp courter
32BRfeat  Cardmemory fue consumption ap
3288 fost__Cardmemory bap tme

Recording
« properties

Drag measurement
channels into group

.

Ben suresgrasiop

B msdcom_cmdRxCrt_1
B msdcom_cncrxcnt_2
B msdcom_cmRer_L
B mom_cndRcer 2
Bmsdcom cmancat 1
Bmsdcom_cmdTxCnt 2
B msdcom cmncrr_t
Bmsdcom_cmdixer_2
B madcom,_dbg_cmdState_
B msdcom_aog_cmosate

To edit channel settings, mark the channel(s) and click ‘Edit Recording Channel(s)'.
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An ‘Edit Recording Channels’ window opens (if you choose only one channel, the win-
dow looks a bit differently).

ﬁam MEW ﬁc;u |
Nt @ oo || o || Rt an
gwi

Recording rate

Tms..Ts
List of channels
selected —> Condition to switch

between fast/slow rate

Recording rate if
condition is 'true’

_ Settings for long
. range telemetry
‘None/Fast/Slow'
(only if telemetry
_unit is available)

-ifsiziders

R i [ 5 st [ B o]

5. Click 'OK’ when done.
Note

If no recording condition is defined or the recording condition is ‘false’, measurement
channels are recorded at the value chosen in ‘Rate’.

If the condition is ‘true’, measurement channels are recorded at the value chosen in ‘True
rate’.

14.2.1 Adding a recording group

Recording channels can be grouped. These groups will also be visible in Darab and will
help to get a better overview during the data analysis

1. To add a new group, select the ‘Logger’ tab.
The ‘Logger’ window opens.
2. Click on the ‘Add’ button.
A new group will be added and can be renamed ‘Gearbox’, ‘Aero’, ‘Engine’, etc..

3. Torename a group, click on the 'Rename’ button next to the ‘Add’ button.

DDU10.1Ip - R

oDULD

o CE—
o siowai]
2]

° - [
s viw doss nt. reqard e Gmestamp overhead o th dtarateclcatn. s ave ok  h St iew for a mre otated calaton. -
o Gowt Logged hame [Flsouce (=] ate/Tre... [+ Tmeout [¥]oeut... [+]condton [v]7eemeny [~ oatmype =] pescrpton = | Bombpcouner
3channels 80, cm_lapfuel
m_aptme
stz
an_satecard
com_stateSignalcM
am stesgnatezsure
m_statesgnaleady
o satesgnatsa
om_stteSgastatup

 Newsiow
0 chamels 00

msdcom_cmdRer_2
msdcom_cmdTaCnt_1
msdcom_cmdTxCrt_2
msdcom_cmdTxErr_1
msdcom_cmTxErT_2
msdcom_dbg_cmdState_
msdcom_dbg_cmdstate_|

No
information
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14.2.2

14.2.3

Logger settings

To display the global C 80 settings, open the ‘Logger’ window and click on the ‘Settings’
tab at the bottom.

DDUL0.p

@[ showal

a) T ———

—— ippicton | =2 v
—— ol

\ S e
Type: g v]  Tyoe

Statusblockc Statusblock:

O
-~

O
-~

contiguraton fle:

Global star conditi [+ Global stant condiic o
9] usesecngfrom recording

e

@

o
- -

rom recording 1

Setpasod Set password

msdcom_dbg_cmdstate_

. D

No
information

I = o

a) Choose setting for outing counter mode:
— For testbench (without lap trigger) select ‘Testbench'.
— For racetrack (with lap trigger) select ‘Racetrack’.

b) Choose wether the logging partition shall be named Engine recording or Chassis re-
cording.

) Advanced setting: Select your logging configuration file, if provided by your Bosch Sup-
port Engineer.

d) Choose or create the condition to start recording
e) Enter a password hint and a password (optional).

f) Setting for automatic fragmentation. Do not change!

Recording statistics

The tab ‘Statistics’ shows the channels’ allocation and their current data rate related to the
transmission frequency of the C 80 and the whole transmission system.

The overview helps to detect bandwidth bottlenecks of channels. Bandwidth bottlenecks
can be solved by changing the logging rate setting for each channel.

The data rate of the whole system is often less than the data rate of the C 80 and limits
the overall transmission speed.

Datarate [kb/s] Datarate [kbjs] Datarate [Kb/s]

80 ims 2ms 5ms 10ms 20ms 50ms 100ms 200ms 500ms 1s sync Total

Recarding scutineering  overal

Channels 26-28 1-3 0-6 465-471 2 7-13 2%6-27 0-6 14 0-3 0 557 103,02 - 125,40 63,58 - 70,24 155,50’19*4

Limit 1080 1080 1080 1080 1080 1080 1080 1080 1080 1080 0 1080 200,00

MSGECU

Channels 21 2 pt:} 84 2% 0 ] L] ] 0 7 178 30,30 73,30 103,60

Limit 1080 1080 1080 1080 1080 1080 1080 1080 1080 1080 1080 1080 300,00

MSELog

Channels 1 0 0 0 0 0 o 0 o 0 0 1 0,00 8,00 8,00

Limit 1080 1080 1080 1080 1080 1080 1080 1080 1080 1080 0 1080 200,00

Overall

Channels 133,32- 155,70 144,88 - 151,54 | 278,20 - 307,24

Limit 800,00
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14.2.4 Displaying online recording diagnosis

14.3

("statectrl_ok")

1. To add a Recording Diagnosis element to a measurement sheet, drag a ‘Bit-LED’ ele-
ment from the Toolbox and drop it on measurement sheet.
2. Drag channel ‘statectrl_ok’ from the Data Area and drop it on the ‘Bit-LED’ element.

Systemtest C80_BASE_0516.rip - RaceCon V/2.9.0.10 - Mastericense Bosch *

Measuring| Recordng Rates || MSEECU WP
= e Q vergefCompare

2
() » I Create dataset [ Update Firmware:
Q {@, I EI 1 @ . B Dﬂmum'n“ “Wmndammt & change archive:
cso Race Mode RP

feasurement Folder 1 W D

(=) statectr_err
[ statect_ok
B stotectr_ok

<

No information

The 'Bit-LED' element shows the state of received channel data in bit-representation. A
green highlighted channel means 0, a red highlighted channel means 1.

— Measurement correctly initialized, but recording threshold(s) not reached: 254
— Measurement correctly initialized, C 80 is recording data: 255

— Values less than 254 indicate an error state

Event Logging

Event Logging implements the possibility to observe a channel if short spikes are expec-
ted. With Event Logging, every occurrence of a user defined threshold (more complex
conditions are possible) leads to an event being raised. It is listed in a table along with its
time stamp, its ID and even with a text string freely definable in RaceCon.

Events are stored as text in logging data and displayed in WinDarab like Darab-Events.
Possible use cases are error entry, etc.

Configuration in RaceCon:

Project 8 x [ - nNewproect (K N Ell
(o 4 NewProjet  a| MSb Logger Events
2@ MS6 Logger #" Add Event.. # Edit Event.. 4 Delete Events
G- @ Logger ‘ Active ‘ Name o] Description o] Trigger Channel
@ ) CANBus 1 B Temperaturetich Chip temperature is critical high B_tempHigh
@ [ CANBus2 =
@ Q CANBus 3 Edit Event %
Computed Channels
& Events Edit Event N
9 Calibration ltems Fill out all required fields to edit the selected event. )
@@ Macros
- fe Math Channels o Name
]
Properties L 4
., - = Dﬂimﬂlﬂﬂ
4 standard v |4 ~
21 |7 standar E [Crip temperature is crtical high |
v Event properties G
Desaiption Chip temperature is critical hig ategory
Name TemperatureHigh ‘ \Warning hd ‘
Trigger Channel
& B B_tempHigh £1v]
Edge
L= ‘ Rising ™ ‘
~ Statistics Reset Delay
e e 200 & ms
5 O] -~ B Cres
| Name + |~ | Source ~ | Desaiption
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Display in WinDarab:

44 ¢« (L2
[B_engon
@FALSE
ki 1 7 1 3 15 16 17 T stme
273 ﬁg'ssanuzw:55.1|asznu'zzzzznzszszvuzsws1.uﬂ
© #1(00:31.93 >) Logging 1 outing 012-01_2

1«4 p n x| Defak « \setupsheet {Detect_event_math [Event_detection [Worksheet #1 NDLBlevents))

®MS5logger Testevent?  RaceCon MS6 Logger Create event when engine on switch toggled on

®MS5logger Testevent2  RaceCon MS6 Logger Create event when engine on switch toggled on
@ MS6 Logger  Test_event 2 RaceCon MS6 Logger Create event when engine on switch toggled on

File events | Events rules

Events rules 2 x

MOYO)
Name Y Creator Computer/Source Desc.. |
® User defined events ® 0
4 ®Chassis 0
®IDamperfL_on_bump ® 0 KAMTFH ABTZOKEI
4 ®Gearbox )
®shift 23 ® 0 KAM7FH ABTZOKEI
4 SINC 0
®sync isue KAMZFH ABTZOKLY
4 ®MS6Logger s
®Test event 2 RaceCon 1S5 Logger

File events | Events rules |

14.4 USB Recording

This function requires the installation of Software Upgrades. Look into the datasheet of
your device, to see which upgrades are available for your device.

Software Upgrade USB_DATA enables USB recording. To activate Software Upgrade
USB_DATA, enter the license key as described in the chapter 'Feature activation’ [ 19].

For USB recording, Software Upgrade FULL_LOG_1 should also be enabled.

Wiring harness

USB_Device_Power Power (red)
USB_Device DP D+ (green)
USB_Device DN D- (white)
USB_Device_Gnd GND (black)

For further information, see the pinlayout of the device.
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14.4.1

Colors matching a standard USB cable

Prepared Termination
T Polyvinyl Chloride (PVC) Jacket

Red [Vuus)
Black [Ground)

| ‘-____

Green (D #)

White (D -}

Irl User Specified

Length Dimension Point

Storage device

The recording function can be used with a dedicated Bosch Motorsport USB device. The
USB device has to be preformatted with the Bosch File System (BFS) in RaceCon before
first use.

To format the USB device with the Bosch File System (BFS), do the following steps:

In RaceCon, select ‘Tools' - ‘Extras’ and choose 'Format USB stick'.

Press ‘Format’.

An USB device is recognized by Windows as a 'storage medium’, but it can only be initial-
ized with RaceCon and read with WinDarab.

Recording data on USB device

1.

2
3
4.
5

Plug an USB device to C 80.

Prepare a recording configuration in RaceCon.

Power on the system and connect with RaceCon to the vehicle.
Download the configuration to the C 80.

Record measurement data. If an USB device is present, the C 80 stores the data in
parallel on the internal memory and the USB device.

Power off the system.
Remove USB device from the vehicle.

Start the WinDarab software.
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WinDarab 17 Developer - Formua3

® Out|Lap Laptime

¥

Toggle

9. Click on the ‘Import/Export’ icon.

10. Select ‘Data logger CXX/DDUX/MSX and click ‘OK’ when done. The ‘Read measure-

ment data’ dialog opens.

Click
'read data from
logging device'

=cU doios i)

DLS,MS17 M, MS14,WSB, HST2, HS24,C50,C6,0DL7,

11. Click on ‘Settings’ tab and select the option ‘Flash Card/USB Stick'.

‘.’i Data Logger Import

Settings  Current Import  Recent Import

Import sources
FlashCard / USB-Stick
Device
|:| Burst

Device/Flash

Common options
[ Delete ARP cache entry after ping to device failed,
[CJForce password, if not set by recording configuration:

Device [ IF: Iﬁ R ||

- Import all on connect

Export file: |One file for each lap

Delete transferred files

Save files in: | D:\daten

[ import latest files first

Subfolder template: | V| [a]l+
Filename template: | C654J5B-[CardInfo] outing [outing03]-Jlap03]-[n] v| &+
Advanced... Comment Fields % Apply changes

12. Activate ‘Apply changes'.

Insert the USB device into the PC. Data transmission from device starts automatically.

Measurement files are stored automatically in the base folder.




13.
14.
15.
16.
17.
18.

S I o=

Settings | Current Import | Recent Import |
Data source: |FTP 23.06.2015 12:11:11 Metwork |DDU7 - 10.10.0.207 & 18ms
Mame Size (MB) Get  Get (MB) Progress
E FTP 23.06.2015 12:11:11 0w [ 0.0 Connecting
Auto Scroll [] Show all files

Current Import | Recent Import

Name

Size (MB) Success

Click ‘Close’ when transmission has finished.

Click on the Start button and choose ‘Open measurement file'.

Select the measurement

Click on "Open’.

files from the storage folder.

Click in ‘New Desktop’ to open a new measurement data window.

Drag the desired measurement channel from the Channel list and drop it into the
measurement data window. The measurement channel’s graph is displayed

3 Spor
3 Spor

oo

568 UBise

For more detailed descriptions and instructions, refer to the WinDarab V7 manual.
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14.4.2

14.4.3

USB device handling hints

Using the USB device

Always plug the USB device into vehicle before power up to ensure that all measurement
data is stored on the USB device.

If the USB device is plugged in after recording has started, only the current data is saved.

Data recorded on the C 80 before the USB device is plugged in will not be saved.

Removing the USB device
Always power off the system before unplugging the USB device!

Troubleshooting
When no data on the USB device is recorded:

Configure the measurement label usb_mediastate on a RaceCon measurement view or
on a C 80 display page.

The value of usb_mediastate reflects the operating condition of the USB bus:

State Description

0: Wait: Device not found The USB device is not found (also: waiting for re-plug stick).
No USB device inserted.
USB device is defect.
No electrical connection or wiring harness problem.
USB software upgrade not activated (Purchase of unlock code
needed).

1: Wait: Device detected  An USB device is found, but not yet installed.

2: Ok: Media installed The USB device is found and is operational (idle).
This does not imply that recording data is written!

4: Stop: Device unplugged The USB device has been removed.
The C 80 performs a restart when an USB device is re-plugged
in.

5: Error: Media error The communication to the USB device broke down.
The USB device is defect.
The USB device is not supported by C 80.

6: Error: Media corrupt The USB device is not in valid BFS format.
(Hint: Re-format the USB device in RaceCon.)

Bosch Motorsport

Manual_Data_Logger_C_80 93/ 144



15 | Telemetry System LTE 65

15 Telemetry System LTE 65

— Support for long-range online telemetry
- Individual programmable team code

— Fast block — slow block mechanism

— Programmable data rate

— Ethernet or RS232 interface

— Full online track coverage on almost all tracks

15.1 Software setup

Drop Telemetry from Toolbox into system overview.

Systemtest C80_BASE_0516.7fp - RaceCon V2.9.0.10 - Masterlcense Bosch *

No information

Adding channels to telemetry
1. Expand the list of ‘Loggers’ by clicking on ‘+" in the C 80 Project Tree.
2. Double-click on ‘Recording’ in C 80 Project Tree.
The recording configuration is displayed in the Main Area.
3. Click 'Edit channel(s)'.
The 'Edit Recording Channels’ window appears.

4. Choose between 'Fast/Slow block’ transmission.

Using fast block/slow block transmission

C 80 telemetry has a bandwidth 200 kBit/s, the used bandwith can be adjusted to cope
with the transmitting system. The bandwidth has to be divided into channel information
to be transmitted high-frequently and low-frequently using the ‘fast/ slow block’ setting.

Channels are grouped into 8 blocks which are transferred each cycle:

— Fast block (Block 1) is transferred every cycle and used for a high-frequent transmis-
sion of channel information (e.g. speed, rpm).

— Slow blocks (Block 2...n) are transferred every n-th cycle and used for a low-frequent
transmission of channel information (e.g. tire pressure, oil temperature).
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Transmission Scheme

Edit Recording Channels x|
Edit Recarding Channels PN
Changs the rste or condition of the recording channeks. You may slso change the telemetty mode. |
Recording charnels Rate:
T wheel_ir [10ms =l
Cwhesl 1l
{ZwheeL_
Cuheel ]
Condiion
True rate:
Fast ~
None
Slow
Reset / Ok I Cancel
—

None - channel(s) are not transferred
Slow — channel(s) are transferred in the slow telemetry block
Fast — channel(s) are transferred in the fast telemetry block

If the maximum bandwidth of a block is reached, a warning will be displayed. To fix this
problem you can view the allocation of the channels and data rate in the ‘Statistics’ tab of

the Main Area.

Block 1 | Block 2| | Block 1 - Block 1 Q00 |Block 1 | Bleck 2| OO0

15.2 Telemetry channels with special functionality

The Telemetry system allows the transmission of special information such as running dis-
tance of current lap, lap number of current lap and lap time, fuel consumption of last lap
completed. You have to assign the channel type to the telemetry channel so that it is re-
cognized accurately by RaceCon.

Channel's names are e.g.: Laptrigger_lapdist_dls, fuelcons, lapctr, Laptrigger_lapdist_dls.
Different channel names are possible between different devices (e.g. ECU MS6, laptrigger
module used in RaceCon).

For displaying the position of the car in the cloud, additionally GPS-position and lapdist
can be send to the cloud, this is activated with the checkbox “cloud statistics”.
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Telemetry settings
General Settings

WD Server INI Folder: | Use RaceCon project folder

Project key: |D4d2 | hex
Configure on Device: @ C80 Logger w |
Device Settings Channel settings
Type: Distance channel:
LTEBS w [’\\3 L.!HB Laptrigger_lapdist_dis b
Mode: Lap number channel:
Ethernet o !..!3@ lapctr ~
Destination IP: | 10.10.0,235 | Lap fuel channel:
. A} Fuel_fuelcons_dis v
Destination Port: | 10000 L
Data Rate: 20[2]| kaitfs Previous lap time channel:
!...!I'Q Laptrigger_laptimeold_di= i
[ Cloud statistics enabled
GPS Latitude channel:
@ By enabling Cloud statistics, I understand device distance or GPS [ o]
channel data will be decoded and available to Bosch in the Bosch !'!@ gps_lat e
LTE Cloud.

GP3 Longitude channel:
To enable the Bosch LTE doud, atleast the Distance or both GPS ;.I_II@ aps_long
channels must be configured. = =

1. Assign the desired channels to the channel types. The table below shows the function
of the available channel types.

2. Click 'Ok’ when done.

Measurement channel Function

Distance Running distance of current lap

Lap number Lap number of current lap

Lap fuel Fuel consumption of last lap completed
Lap time Exact lap time of lap completed

The telemetry channels and their assigned channel types are displayed in the overview list.

Welcome ta RaceCon r“ MNew PID|EC[/F FM4I]| 4 b x

Eb Add a new channel | ngit channelis)... | anleta channel(s)

Mame w | ¥ Sounce | Width [Bipte] | Telemetry mode | Channel type hd

distlap MSE.1

2 Fast Lap distance
fuelcons MSE.1 2 Fast Lap fuel
lapctr pouUs 1 Fast Lap number
laptime MSE.1 2 Fast Lap time
whime F40 4 Fast Tirne:

e

15.3 Setting up car in WDServer

WDServer is a program used to capture data streaming from a transmitter and convert to
WinDarab; WDServer also creates a log of the data received over telemetry.

96 / 144 Manual_Data_Logger_C_80 Bosch Motorsport



Telemetry Syst

em LTE 65|15

C70_Test benscfg - WinDarab Server [E=gE=
| Workdesk  CF-Cards  Telemetry Protocol  Options 7 |

[ 5200 ] | B Computer  Car Apphication
: A et UDP 0000 Hm 00:

VigeD ata'Locah T D Frotocol log
[TCPAJDF)
Diata vl be send 10 sach chent using UDP.
81 not found: T \U sers\kZabt\Documents\R aceCon Propcts\Dep_1234_000n"

WDServer Settings

Car'Settings

Press F1 to obtain help. UM

1. To setup a new car, select 'Add Car'.

2. Inthe Car settings tab, enter a name for the new vehicle.

This name will be used as a part of the file name for WDServer's log of received tele-
metry data and will show up in WinDarab, when searching for the telemetry stream in

the Network folder.

-
Car settings

E5)

Car seftings | UDP:10000 | New: COM

Car name Data output to backup system
Mame: Port:
Comment: Baudrate: 5600

Folder with the DCP-Configuration files
@ Use global settings (Workdesk /Settings. Telematry)

(™) This folder:
Lap protocal
Print to: - Mo of ines per page: 64
Save tofile: E]

[ OK ] [ Cancel Apply

Help

L

You are now at the final step of configuring the telemetry stream. In order for the
data to be decrypted by WDServer, two *.ini files must be referenced by WDServer.

After the configuration is sent to the logger, these two different *.ini files will be cre-
ated in the base folder. You can find the base WDServer folder, if you right-click the

Telemetry and select 'Properties’. You can change this folder location for easier access

if desired.

WDServer settings, under the ‘Telemetry’ tab.

Define the link to the folder of the *.ini files for each car or define it in the general
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I [}
Settings ﬁ

| Comman I Network adapters | Telemetry

Folder with the DCP-Configuration files

[C:\Jsers'ldfl 2abt'\ Documents'\RaceCon Projects Change

Template for the darab file name
trearHmonHday] [hour]. [min] Car [camame] File #n]

Folderto save the darab files in

| Change

0K || Cancel Apply Help

L A

Under the ‘UDP’ tab, select the drop-down menu and type in "UDP".

For the UDP Port, type in the port number assigned to the device in RaceCon.
Each vehicle being read by a single receiver device must have a unique port number.
This information will be provided by Bosch upon delivery of the devices.

L 1
Car settings g
UDP:10000 | New: COM
Settings
Port: |Elx3 -
Udp Port: 10000
0K || Cancel Apply Help
L A

Click "OK’, to close the window.
Select the button "WDServer Settings'.

Under the ‘Common’ tab, choose directories where WDServer can store its temporary
files and log files. These are created during telemetry reception and can be used to
help diagnose issues.
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P

Settings

Common | Network adapters | Telemetry |

Folder for temporary files

F:\Users‘dd'l?abt\Ducuments\WD_Sewer

Folder for log file ‘wdserver log”

F:\Users\kﬂ?abt\.ﬁpp Data“Local\Temp

Chanae |

OK || Canesl Apply

Help

L

A

Under the ‘Telemetry’ tab, the first section requests a folder path for the DCP- Config-
uration files. This is the folder path where RaceCon stored the *.ini files required by
WDServer.

Click on the "Change” button next to this section and navigate to this folder.

A template can also be specified for the file nomenclature for logged telemetry as

well as a save location.

i~

Settings

s

L

| Comman | Metwork adapters | Telemetry

Folder with the DCP-Configuration files

F:\Users‘dd'l?abt\Ducuments\HaceCun Projects

Template for the darab file name
frearHmon}Hday] [hour].[min] Car [camame] File #n]

Folder to save the darab files in

Change |

Chanage |

OK || Canesl Apply

Help

A

— To ensure proper communication between WDServer and the receiver, do not delete
any old *.ini files from this folder path. As mentioned in section 5, RaceCon will gener-

ate a new *.ini file each time a project is synchronized; each new *.ini file instance has
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an incremented file name. Retaining all of these *.ini file iterations will ensure that
WDServer always has a reference to whichever configuration is programmed into your
vehicle's logger system.
If the RaceCon project for the vehicle resides on a different computer, than that which
is used for telemetry, then all *.ini files for a given project should be transferred to the
telemetry computer after every data synchronization in RaceCon. WDServer may have
trouble recognizing *.ini files stored on removable media, so best practice is to copy

these files to the telemetry computer’s hard drive.

15.4 Loading the telemetry data

The following is an example of a file name and data format for Car #91. File is typically

located in WinDarab/Config/WDServer:

[,

t}'. W o ¢ Compaiae b Wikl DS 6 Beses ¢ P § Comty ¢ i
e

¥ Lo 1
v b bl el &

v rererm— = I -

In the File Explorer, click ‘Open’ and navigate to the data set. Under ‘Network’, search for

the car or cars that are required for viewing.

100/ 144

Manual_Data_Logger_C_80

Bosch Motorsport



Error Memory | 16

16 Error Memory

In this chapter “Error Memory”, a lot of screenshots are created by way of example for
DDU 8. Please consider this and replace the product name ‘DDU 8' in this case with the
name of your product.

16.1 Error memory representation in RaceCon

Bosch Motorsport devices feature an error memory. Information on errors can be visual-
ized via RaceCon (online measurement) or can be transmitted via telemetry.

.\

No information

[
B’
B
0
i

16.1.1 Accessing the memory

The error memory can be accessed as shown in the illustration:

200062526 AN
a0 Opentine e gyTne TA20062826 AN
ey Openine DGTne  Us20062627 AN

o

)

®
-]

ONAEEEEAA

e

Sender Message

EY T e
=

i
i

P B

DDUI0-NewProject K chack sccess, (5K Devee: DDULD_BASE D401 TST4)
DOUID-NewProject  Devica cata matches e loca data.

No information o0 Nerget ety e e et .

123318 DDUIO-NewProject  Start of cabe breskage detection succese O

©60600
RGREE
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16.1.2

Calbratonezsurng

59 Messurement Foder 1

@5 bl o oS
‘ 2 wﬂ@\‘%ﬁ, ooty

R i i [—

e E e gps_speed 0,00 kmih |5

 [Bution_ANA_8

.0 none
-~ Button_ANA_9 .0 none
~|Page_Switch_ANA_1 12,5 none
Poti_ANA_3_Brightne.. .0 none
Poti_ANA_4_Revoluti... 212,5 rpm
- |Button_ANA 8 0.0 none.
,,,,,, Poti_ANA_4 2125 rpm
[Poti_ANA_4_Revolution 212,5 rpm
pm

[Poti_ANA_4_Test

B 0009 - Clear ror memory

Ssveet 1 @ 00U -Open eror memory

10505, ANAD L Bbove treshol), for 250,15 -]

[ Je=|
ol EEEELLS
X

Name.

. DDUS - Clear error memory
I. DDUS - Open error memory

J

DDU9, ANAO 1(Above threshold), for 250,1 § ~

The memory is situated inside the device and is non-volatile. As a consequence, an error

which has occurred and has not been cleared by the user will remain in the error memory
even after a power cycle. The error state will then reflect if the error is still active or not.

An error is deleted from the list when

— the user actively clears the error memory

— the user updates the firmware

The error memory is not cleared by a configuration download and is not cleared by a

power cycle.

Clearing the error memory

There are two ways of clearing the error memory, both are shown in the following illustra-

tion:

DDU10_Test.rp - Rac

200062827 A

o)

B = @ S
neme s [ esapon

No information

730

Sencer

visage

D0U1D -New Prosct
D0U1D -New Proct

EPK heck successf, (PK Device: DDUI0_BASE_0401.TSTS)
Device datamtches the ocal dota

D0U1D -Hew Proct
D0U1D -NewProgct

Succestly deared e eror merary.
Strtof cabebreatage detcton sucess o
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‘ ‘ : : : ' L. DDUS - Clear error memory |
il I ’ [ DDUS - Open error memory

16.2 Information on errors available from the
error memory

In general, properties of the error memory and properties of an individual error need to
be distinguished.

16.2.1 Error Memory Properties
The following property is available for the error memory itself:

— Error Status (device measurement label “error_state”)
0: no error present in memory
1: at least one inactive error present in memory, no active errors
2: at least one active error present in memory

If displayed in a measurement sheet, this property’s value (0, 1 or 2) is translated into a
verbal description:

error_state Active error(s) present
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It is also represented by a color scheme within RaceCon (provided RaceCon is online with

the system):

0 (no error present in memory):

No orange border~_ @ trs=

(8 oo
@ oouion)

w1
3 canBus2

B canBus3

3 CaNBus
Computed Channels
2 1O Channels

@ Gelibraton tems
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e Math Channels

e Conditonal Channels
Group acustments
Group

@ MasterDevices

@ Measurement Container

MIL off (black) —

DDUL0_T

Tree Duration Aaive

DateTime:
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Revies
Dipay Benents
Messuenent Benents
Measuenent Souces
3 sensors
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BB Customizedsensor
3 Anslogsources
B Chareceistic Cuve
I VultpontAdistnent
B SersitivinOffset.
(& Frequency sources
B Chonacteistic Curve
Revolution
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(&) Computedsources
Adiustment channe!
B Charecteristic Cuve
Display Sitch
Fuel
B GearLockup Table
Hysteresis

No entries ————

- & NewProject
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Tl o=
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I

> afs
= e
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7 [ soree ] oescrption ODUID-NewProject  Lost comnecton to devieEhemet ),
)_BASE_0401.TST4)
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No information

DDUID-NewProject  Successfl ceared the rror memery. £

Exsting DOULD errs

A0NADG pen e 19
AN Opentine i35
Ay Openline a1

False
False
Fase

DateTine.
4200062526 AN
1420062826 AM
4200062826 AN
420062827 AN

Devies
Daglay Benents
Measrenent Eements
Measuenent Sorces
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[ sosch ward

BB CustomizedSenor

(3 Alogsources

B Chanscrsic e
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error memory
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e
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2 (at least one active error present in memory):

DDUL0_Testrp -

B uewmm

Blinking orange border\ R

4 @ Logger

MIL blinking orange— | - 9 c

@ B CANBus3
2 D euss avar Openire @5gTne 40BN

B CompaedChames s Openine 21T A0SR A
o @ ooumi:
bt

14200062826 A

a8
B Leptigse
e

Strtdetctin of e @ speed

Hessage

D U DUD-NewPoedt S dhedksucessh, (B Devie: DOUID BASE 0901 TSTH)

. D ;i - leromt  Dees hamas b bl
Info cycling through T—

errors present in —_____| D 738 oo Newhed  Sirtoabebresogedeecon s o
error memory ¢ EETEPY

7 New ProjectDDUIONIO Grarrels

16.2.2 Error Properties

The following channels are recognized and memorized inside the devices:

err

@B@Q@IIHI@IH

error_active_rotate i error active rotation. signals if error is present or not

error_location_rotate _ Dbug error location rotation

error_state _ Dbug signals global state of error m
error_type_rotate _ Dbus error type rotation

— Error type (device label “error_type_rotate”):
e.g. "below_threshold” for a violation of the minimum voltage range defined in the
configuration, “shortcut_Batt” for a shortcut to battery voltage etc.

— Error locations (device label “error_location_rotate”):
e.g. "ANA01" for an error concerning the first ANA channel

- Error durations
How long has the error been active? If an error encounters a non-active period before
being cleared from the memory and is then detected again, the error duration keeps
on accumulating. The number of active periods can be seen from the "number of oc-
currences”.

— Number of occurrences
How many times has the error been detected since the last time the error memory
was cleared.

— Error active state (device label “error_active_rotate”)
All failure modes are continuously diagnosed; any error detected will be written to the
error memory. Once an error is detected, it is qualified as "active”.

— 1 (TRUE) Error was detected in most recent diagnose run (active)
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— O (FALSE) Error is inactive: error was not detected in most recent diagnostic run,
however the error has not been cleared from the memory by the user and re-
mains in the non-volatile memory

The aforementioned channels (error_active_rotate, error_location_rotate, error_type_ro-
tate) are device specific properties (e.g. C 60) and are not related to the complete Race-
Con project (e.g. "error no. 3 from the error memory”). Therefore, only one property label
is available in each device. The errors from the error memory (possibly more than one er-
ror possible per device) share these three labels. The labels cycle through the errors cur-
rently present in the memory and represent the respective property of each error period-
ically.

The following screenshot shows error properties, which can be displayed or logged:

error_active_rotate True Labels hold inf .
— error_location_rotate ANAO1 abels hold information
r on error 1 (an ANA3 error)
error_state Active error(s) prese...
error_type_rotate Above threshold
Labels hold information
E R ENE

on error 2 ... n-1

il ment list

error_active rotate True Labels hold inf i
— error_location_rotate REC_PART_01 abels hold information
" on error n (a CAN error)
error_state Active error(s) prese...
error_type_rotate Legging channel limit

After the last error and its error properties have been displayed, the labels will start again
with the first error in the error memory stack and its error properties will be displayed
again. Therefore, monitoring these labels over a sufficiently long period provides the in-
formation on all individual errors in the error memory.

To understand this behavior, it is recommended to observe the three labels in a measure-
ment sheet (while more than one error is active) and watch the values change periodically:

azurement list

error_active rotate True
error_location_rotate REC PART 01
error_state Active error(s) prese...
error_type_rotate Logging channel limit

The verbal representation of the numerical codes of these labels can be visualized in the
properties window of the measurement page:
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%L T standard -~ | [2] v

4 Channel properties
Address
Annotations
Description
MName

4 Channel Measurement
Actual measurement rate
Default measurement rate

100 ms - time synchronous event channel
100 ms - time synchronous event channel

0x 25040895

signals global state of error manager
error_state

| Physical conversion

{Verbal)Mo error present[0]Passive error(s) present[1]Active error(s) present[2] |

Physical maximum 2
Physical minimum 0
Physical quantisation none
Physical unit

Annotations

16.3 Analog Input Diagnosis

16.3.1 Monitoring limits / Shortcut Detection / Cable

Breakage

The pin diagnosis functionality (check whether measurement is within the desired range)
can be activated in the ANA pin setup wizard; to allow for a diagnosis regarding shortcut

to ground, shortcut to battery voltage and cable breakage, a minimum / maximum has to

be defined.

| Characteristic Curve Wizai

Pin Properties
s cotie e mion s

Pullup value [3.01k0Nm

Enabled

[—

Waxmum: |

Fin Diagnosis & menitaring limits

ANAD1Red-p28

sv Name:

Description:

Page_Switch_ANA_1

so00

HE T:I
I st
D % Page_Switch_ANA_1_fi
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16.3.2 Open Line Detection

The implementation of open line detection consists of pull up resistors being activated
and deactivated; evaluating the behavior of the measured value detects cable breakage,
regardless of the pull up resistor being activated by the user.

1. Open the Error Memory of the Device.
2. Click "start detection of cable".

3. Check the Error Memory for new fault entries, regarding "Open line errors".

TAZ06 2525
TAZ00062526 A0
HR06 2827 20

([ET)

=] D Memgein)]
e e e o
@ 70 e Sty et b

T ook enromt e e Dt 000 A 00175

;l 2 [Show ]
[=]

@ 733 0OUD-Mewromt  Sertofcalelestage detacoon succsst o)

TR A PTG
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17 Lap Trigger

17.1 Lap trigger (timing beacon)

Why do we need a lap trigger (timing beacon)?
— Vehicle lap time measurement
— Calculation of lap-dependent functions (lap fuel consumption, min/max values)
— Calculation of lap distance dependent functions

— Control of data logging system

Types of Systems
— GPS based (low cost, low precision)
— IR based (low cost, high precision, limited reliability)

— RF (microwave) based (high precision, high reliability)

IR and RF based Systems consists of
— Transmitter (trackside unit)

— Receiver (in-vehicle unit)

>>>

Lap Trigger
Receiver

Lap Trigge.
Transmitte

17.1.1 Electrical trigger signal
In C 80 all sources of measurement channels can be used as trigger signal.
— Analog input
— Digital input
— CAN input

Signal (measurement channel) properties

Low active signal (Bosch triggers): Trigger releases if signal is below the threshold.

Threshold

High active signal (other manufacturer’s triggers): Trigger releases if signal is above the
threshold.
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| NS P Threshold

Two types of trigger signal:
— Main trigger (end-of-lap at start/finish line)

— Sub-trigger (segment time, optional, not applicable with GPS lap trigger)

Bosch standard:

— Main trigger 20 ms, low active (Recommendation for RaceCon “Detecion Time” set-
ting: 15 ms, Setting must be a slightly shorter period than the signal length of the
trigger to avoid a missed trigger due to the update rate)

— Sub trigger 40 ms, low active (Recommendation for RaceCon "Detecion Time” setting:
30 ms)

17.1.2 GPS Lap trigger

The GPS lap trigger uses a GPS signal to trigger the lap timer. To function this timer an ex-
ternal GPS sensor (see GPS Sensor [ 129]) has to be connected to the device and a detec-
tion point with a detection range has to be defined in RaceCon.

The GPS detection point is defined by the latitude and longitude. The easiest way to get
the latitude and longitude of a finishing line is due to a web mapping program such as
google maps. With google maps, simply left-klick on the spot where you want to set the
detection point. The information about the latitude and longitude will show up, in general
the latitude is given at first. You should insert at least five decimal places for sufficient pre-
cision.

Hockenheim
49327775, 8.565858

Photo: Google Maps

The detection range defines the radius of a circle around the detection point in which the
lap trigger can be set. The lap trigger will be set as soon as the distance between the car
and the detection point has reached its smallest peak. By this function an imaginary finish-
ing line is calculated inside of the detection circle.
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17.1.3

17.1.4

17.1.5

The imaginary finishing line can only be calculated if all channel sources are defined cor-
rectly. The latitude and longitude channel sources are mandatory for the functionality.
Missing direction or speed source lowers the precision of the system.

Define the latitude and
longitude of the GPS

| General | Presetings | conditions | mager | Countdown | segment tining | GPS

Decmal Istitude:

detection point. > 83277790/ 00
\. Decimal longitude:
i 8,56584700 /2] DD
. . Laptrigger detection range:
Define the detection B — 2 m

range around the
detection point.

GPS channel sources:

Longitude source:

- WES ops_long |-
Latitude source:
/‘V M ops_la |-
rection

e

\. - o | =
GPS speed source:
™ WD ors_spee [~

I [© configuration

Define the channel
sources for Longitude,
Latitude, Direction and
Speed.

Note

The configuration of the sensor update rate and the detection range must insure to re-
ceive a valid GPS point in the detection range, despite the occurring vehicle speed near
the detection point.

Prevention of false triggers
— Race track topology and transmitter location frequently cause false triggers.
— Software functionality prevents acceptance of false triggers.

— Minimum vehicle speed for acceptance of trigger prevents false triggers while vehicle
is stationary in the pits.

— Time based re-trigger protection prevents false triggers due to signal reflections on
Home Straight.

— Lap distance based retrigger protection prevents false triggers due to track topology.

Forced triggers
Lap distance based insertion of ‘forced trigger.

Under race conditions, trigger signals are sometimes missed. Software functionality intro-
duces ‘forced trigger'.

Setting up a lap trigger
1. Click '"Measurement Sources’ in Toolbox.

2. Drag 'Laptrigger’ into 'System Overview'. Do not drop it on ‘C 80'!
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£ Tumieftone  erspace:

© g 53 Tum ight 50° 5 show g |
e s | i ——
|"oce ]

DDU7.rlp - RaceCon V2.5.0.2002

A X o newProject

Messurement Container
& @ Messurement Folder1

Bl Sheet2

B Sheet1
o -RewPromct ax
35838080
e : -
= 7 a
Broc suaiosnc |
Becc sapocsate Woowr  srasifonc
Bores Woorr  rmvvskerc
Boreos Woor  romvakerc -

ropertes
[]21 | 7 soncrs - |3 -[0]

x|

Drag + drop

Devies
Dispiay Elements
Nessurement Eements
Measurement Sources
) sensors
B Bosch wizard

1 sensiivy/offse
=) Frequency sources
Characteitic Curve

GearLookup Table
Fysteresis
Loptigger

PiMout
W srsofiee
Soeed

64 System overview | ), Dataset manager|

s
(@ Messgess |

Tre Time Sencer Message

@ 12631 DOUT-Ne.. Logger catamatches the oca data.
A 12847 DOU7-Ne..  Lost comecton to evicelEtemetCP),

A 1308 DOU7-Ne..  Successhuly comnected t ceviceEthemetXCP)
© 1305 DOUT-Ne.. EPKdhecksuccessul (K Device: DOUT BASE 0727 )
@ 13809 DOU7-Ne....  Logger data matches the local data.

B
V%

pi]

inorsias G Cov g stomped

A ‘Laptrigger Wizard" window opens.

Laptrigger Wizard - Add New T e
Laptrigger Configuration @
Select signal source and speed input of the laptrigger and adjust the track distance.
Configure on device: (R DDUT - -
Signal source: |!<.‘; Laptrigger pin ‘ Bt | <
Speed input: |-@speed "l -
Track distance: 400012 m
) l . ‘~\

Laptrigger config_ation

General | presettings | Concitions | Trigger | Countdown | segment tming [GPs |

Corfigure on device:
(M oou?

Signal saurce

E-d} GPSLaptrigger

Low active signal

Mot Used

Choose the device which
receives the trigger signal

Choose the signal channel
for the trigger signal

Choose the source for the
vehicle speed

Enter the distance of
the racetrack

} [E] configuration ‘

a) Change signal device, if desired.

b) Change signal channel, if desired.

¢) Choose signal threshold. See chapter 'Electrical trigger signal’ for details.

d) Define threshold of input channel signal when trigger is released. Only possible, if no
digital source is selected as signal source.
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e) Define presettings for trigger. See chapter 'Lap trigger presettings' for details.

f) Define condition settings; change signal for vehicle speed, define speed settings. See
chapter 'Distance based retrigger protection' and 'Distance based forced trigger' for de-
tails.

g) Define settings for main trigger. See chapter ‘Lap timing' for details.
h) Define settings for counddown timer. See chapter ‘Countdown timer' for details.
i) Define settings for sub trigger. See chapter 'Segment timing' for details.

j) Define settings for a GPS lap trigger. See chapter 'GPS lap trigger' for details. Only ap-
plicable if the signal source is set to 'GPS lap trigger'.

Click ‘Finish’ to complete the operation. A pre-configured lap trigger window opens.

ew & Lot

Preset values for lap counter e e e e

and Outlng COuni’eI’ Lap counter start value: —
. . Outng corter sart vt

Minimum laptime that a new 1 ous

'best laptime' is accepted —_— | e s

Lap tme best preset:

Preset value for 'best laptime' ————— w0051 s

| Bl Confguraton |

Change signal for vehicle speed,

s s e

if desired. T e

8 et =
Enter minimum speed for i spe

. —' 205 km/h
trigger release. Tk toce
iz m

Define settings for distance 4: Mo i —
based retrigger protection. 0 m

7] Enforce laptrigger

V. dstance:
Define settings for distance /
based forced trigger.

| @ configuration |

Define settings for lap timing

General [ Presettings | co

(main trigger). Detecton me: .
— Rergger ke
0 s
Define settings for sub trigger. S |

Not applicable with a GPS lap trigger.
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Define settings for countdown
timer.

Define settings for segment
timing.

Genersl | Fresetungs | Condions | Trgger] Countdovn

Mode:

» |wone.

start tme:

20E s

| @ configuration

[ Genera Presetungs | Condion | Triggr | Countdown] Seamert i

Mode:

==
_—

Nr. | Segment distance (m)

| B contguratn |

Only applicable for a GPS Laptrigger

Define the latitude and
longitude of the GPS

General | Presettings | Conditions [ Trigger | Countdown | Segment timing | GPS

Decimal latitude:

. .
detection point. —_
\. Decimal longitude:
-
. . Laptrigger detection range:
Define the detection B —

range around the
detection point.

Define the channel
sources for Longitude,

p (B gps_tong
/ Latitude source:
_/" = ops_izt

6PS channel sources:

Longitude source:

49,32777400 % DD

8,56584700 % DD

GPS direction source:

\.
> [ ops_direction
Latitude, Direction and S speed souce:

Speed.

| =

™ (B ops_speet

Configuration I

17.1.6 Lap trigger channel diagnosis/counter reset

To display a quick lap trigger channel diagnosis and to reset counters use the diagnosis

page in RaceCon. Any ‘Laptrigger_xxx' channel can be displayed.

Double-click on any ‘Laptrigger_xxx’ channel in the Data Area. Example: ‘laptrigger_lap-

dist_dls’

A diagnosis window opens in Main Area.
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Laptrigger - Laptrigger dagnosis reset counters.

Track Conditions

e - VehicleSpeed [ - kmh

Accept Trgger at E X
e Lap Distance I: m Reset

Enforce Trggerat 120 9

Man Trager

Button to reset lap distance to 0

/ Button to reset lap counter
Lap Counter \—- laps | Resstto1

Detcton Tme s ms Outing Counter -louts w1 | g Bytton to reset outing counter

Sgnal Timeout 5000 ms

i S 5 . '
Button to generate trigger signal

kel i
Detecton Tme 30] ms Best Laptime |: s Ry | ————————————— Bytton to reset best [ap time
Sgnal Tmeout 5000] s

Reset segment times and best aptime

(BRI 3 oo s

Lap trigger diagnosis scheme

~<&—— Button to reset best lap time and
distance-based segmentation

Threshold Evaluation Signal Retrigger Lap Counter
Logic Conversion Characterization l Protection l Recording
) ) Laptrigger_mainsig_dls Laptrigger_maintrig_dls
|T1F3Ut | Laptrigger_signal_dls Laptrigger_imtrigsig_dls Laptrigger_imtrig_dls
channe

Time Time
Analog signal Digital realtime
representation

of input channel
with positive logic

17.1.7 Lap trigger presettings

o

+— +—
Time Time

A 1s pulse is generated,
if a valid lap trigger pulse
has been detected

A 0.4s pulse is generated,
if a valid lap trigger has passed
retrigger protection

When the reset buttons on the diagnosis page are activated, these values are used.

iiew project [l

e [¢]

Preset values for lap counter

[ Ganera[Fesstings!| condion  Trgger | courdown

and outing counter Lap counter start value: —
. i outng counter start vae
Minimum laptime that a new ’ 5 aus
'best laptime' is accepted —_— e R
Preset value for ‘best laptime' ——— "™ o
Bl Corfiguration |
17.2 Counting outing/laps/fragments
1 1 1 1 1 1 1 1
Speed 4 | 1 1 1 1
| 1 1
| 1
I 1 | 1 1 1 1
| | | I 1 1 1
1 et : 1 I I 1 I 1
| 1 Lap1 1 Lap2 1 Lap3 1 Lapd 1 Lap5b 1 Lap 6 1 Time
| Qutlap 1 1 I 1 1 Inlap 1
Power Start of Lap trigger Laptrigger Laptrigger Laptrigger Lap trigger End of
ON  Recording Recording
1 (Power OFF)
1< i
1
Outing
Functionality

— Power ON: system + measurement is initialized but not yet started
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17.3

— Global start condition fulfilled: recording starts
— Reception of valid lap trigger: recording of lap completed, new lap starts

— Power OFF or Global start condition not fulfilled: recording of lap completed, system
shutdown

The system is counting:
Outing:

— The outing counter is incremented with each power cycle when at least one valid lap
(not by forced lap trigger) was recorded

Lap:

— Leaving the pits to lap trigger

— Lap trigger to lap trigger

— Enforced lap trigger (see Distance based forced trigger [ 118])
Fragment:

— Test bench operation

— Power cycle on track or box (e.g. engine stalled)

— File fragmentation size [MB], time [sec]

Channels for display

To display counters use the following channels:

Channel Function
Laptrigger_outcnt_dls Outing counter
Laptrigger_lapctr_dls Lap counter
Fractr Fragment counter

Counting in WinDarab

To automatically name recorded files use filename templates in WinDarab dialog:

Filename template Function

[outing] Value of outing counter
[lap] Value of lap counter
[fragment] Value of fragment counter

[###03] indicates: 'always use 3 digits with leading zeros'.

Lap timing
There are different possibilities to adjust the lap trigger to the timing situation.

The detection time defines the minimum time the input signal changes its state. E.g. a low
active signal needs to be below the threshold for min. 15 ms to release the trigger.

Channels for display

To display lap times use the following channels:

Channel Function

Laptrigger_lapctr_dls Number of completed laps
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Channel Function
Laptrigger_laptime_dls Running laptime
Laptrigger_laptime_best_dls Laptime of best lap
Laptrigger_laptimeold_dls Laptime of last lap completed
Laptrigger_laptimeseg_dls Segment time of last segment
Laptrigger_lapctr_dls Number of completed laps

17.3.1 Time based retrigger protection
Trigger is locked for 5 s after main trigger was received.

To deactivate time based retrigger protection, set ‘Retrigger lock time’ to 0 ms.

Define settings for lap timing
(main trigger). beacton e

152 ms
Retrigger lock time:
5000] ms

Define settings for sub trigger. ~ [ET—
Not applicable with a GPS lap trigger.

Genera | resetings | Condions 7% Caunidown

| @ configuration

Main Trigger

17.3.2 Distance based retrigger protection

Trigger is locked until configured min distance (i.e. 80 % — 3200 m) of track distance (i.e.
4000 m) has been covered. To deactivate distance based retrigger protection, set min dis-
tance to 0 %.

Change signal for vehicle speed,

if desired. T it
L
Enter minimum speed for
. E——
trigger release. Track disance
] m
Define settings for distance 4 5 e -
S
based retrigger protection. w0 m
7] Enforce aptrigger
Max. distance:
0%
w0 m
Define settings for distance
based forced trigger.

| @ configuraton |
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— |
1
f mm Trigger prohibited

Main Trigger

17.3.3 Distance based forced trigger

After a missed main trigger, a forced trigger is inserted, if the configured max. distance
(i.e. 120 % — 4800 m) of the track distance (i.e. 4000 m) has been reached. In this case, the
channel ‘Laptrigger_distlap_dls’ starts at the delta between the max. distance and the track
distance (i.e. 800 m).

To deactivate distance based forced triggers, uncheck box.

Change signal for vehicle speed,

Ganerl [ Prssings] Eordion [ rgger | oundown

lf desired. \ Speed source:
WD weet g
Enter minimum speed for -
. —> 20/ km/h
trigger release. o
oo m
Define settings for distance 4 . dtance —
based retrigger protection. 0 m
[¥] enforce laptrigger
Wax.dstance
=%
0 m
Define settings for distance
based forced trigger.
| B configuration |
—

e

Missed Trigger  Forced Trigger

17.4 Segment timing
Segment timing is the calculation of elapsed time for parts of laps (segments).
Segments are defined:
— based on sub-trigger signals (additional transmitters)
— based on distance travelled
Times for segments are compared to:
— Last lap completed

— Fastest lap
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Channels for display

To display segment times use the following channels:

Channel Function

Laptrigger_lapdiff Time difference between finished lap and last lap
Laptrigger_lapdiffb Time difference between finished lap and best lap
Laptrigger_lapseg_dlast Difference of lap segment time compared to last lap
Laptrigger_lapseg_dbest Difference of lap segment time compared to best lap

17.4.1 Sub trigger mode

Using main trigger (20 ms pulse) at Start-Finish-Line. 3 sub triggers (40 ms pulse) posi-
tioned at 1,000 m, 2,000 m and 3,000 m.

To deactivate sub trigger mode uncheck box.

Define settings for lap timing
(main trigger). St o m
Define settings for sub trigger. e o
Not applicable with a GPS lap trigger.

Genera | resetings | Condions] 799 Cauntdown

| @ configuration |

Sub Trigger

4

Ao S

Sub Trigger

<= Sub Trigger

— |
1

t

Main Trigger

The sub trigger mode cannot be used with the GPS lap trigger.

17.4.2 Distance mode

Using main trigger (20 ms pulse) at Start-Finish-Line.
Set ‘Mode’ to ‘Distance’ and enter desired segment distances.

Segment time is automatically calculated at each segment. Time difference to last lap and
fastest lap is automatically calculated at each segment.

To deactivate distance mode set ‘'Mode’ to ‘None'.
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. . [[Genera | Presetings | Condtion | Trigge | Countdown] SeGrmant iing]|.
Define settings for segment il

timing. —_— .

.| Segment dstance (m)

| @ contiguraton |

+0.1s

-0.3s

1000m

Main Trigger

17.5 Countdown timer

Some race classes require a minimum time spent in the pits. An additional lap trigger Tx is
configured as a segment trigger positioned at pit entry. The trigger signal starts a timer
countdown.

The current value of the timer is stored in the variable Laptrigger_cntdown_dls which can

be displayed.

Laptrgger configuration

Genera] resetings| Condions Trigger] Countdoun

Define settings for countdown e
o [#ione.

timer. >

start time:
1wl s

| @ coniguroton |
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17.6 Automatic GPS Track Detection

With the GPS lap trigger, an automatic track detection can be activated by checking the
highlighted box in the lap trigger configuration at the GPS tab.

Activating this functionality will overwrite the GPS trigger point coordinates and the track
length with the values of a detected racetrack. The coordinates and the track length will
be grayed out in the tool.

The function will compare the current GPS position with the coordinates of the known
Racetracks list and use the closest GPS trigger point. If there are track variants with differ-
ent track length, the system will adapt itself to the correct variant, if it is in the known
racetrack list, after ~three detected laps. Please note that the track length needs to be
quite accurate, within +/- 100 m, to adapt itself to another variant.

Laptrigger configuration

General Presettings Conditons Trigger Countdown Segment timing GPS Known Racetracks

Decimal latitude: GRS Track detection
49,32777400 5| DD Override Track distance & position
Decimal longitude: L
8,56584700 % | DD
Laptrigger detection range:
303 m

GPS channel sources:
Latitude source:
EDED op=_at |
Longitude source:
@ gps_tong v

GPS direction source:
B = ops_direction - ‘

GPS speed source:

(BB =3 gps_speed |

The known Racetrack list can be found in the lap trigger configuration menu within the
Known Racetracks tab. It contains a built-in list and a user-defined list. Each track can be
activated or deactivated with the checkbox to manually set the variant if needed.

User defined tracks can either be added from scratch with the Add Track button or with
the Copy Track button as a modified version of a built in track. Both buttons will open the
same Edit Race Track menu.

In the menu a track name, length and the coordinates of the detection point is required.
The coordinates can be pulled from the GPS tab with the button “Get values ..." or sent to
the GPS tab with the button “Set values ...". This allows an easy interaction with the
manual GPS lap trigger mode.

The user-defined tracks will be part of the project. If the tracks are required in another
project, the lap trigger module can be ex-/imported into another project.

Bosch Motorsport
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General Presettings Conditions Trigger Countdown Segmenttiming GPS  KnownRacetracks

Builtin Racetracks User defined Racetracks
[ Active Track ~ Active Track Add Track...
b Lime Rodk Park il 2
ime Rock Parl jirburgring Nordschleife =
Magny cours
Misano Remove Track(s)
Monza !
Ningbo Speedpark Edit RaceTrack ‘Narburgring Nordschleife' X
Nogaro
Spacily Ractrackc ety
Oschersleben 2 GPS position indicates the postion of the startfinish fine.
chersieb . The GPS dicates th cf the startfinish |
opy
Oulton Park Track »
Paul Ricard _
- Track Name [Nirburgring Nordschieife] ot valass from Lapitggers
Portimao drcuit Track length: 2537812 m GPS definition
Portland Int Raceway e — A oD
Redbulring s 334014001
- i _ —
Road America GPS Longtude: 69452780012 DD P —
Rackingham GPS definttion
Sepang
Shanghai
o e
Silverstone —
Slovaldaring
Snetterton 300 o T T

Following signals are assigned to the function:

Laptrigger_trackdet_id Signal will show the track name from the
Racetracks list as an enumeration or can
show the ID number as raw value. The enu-
merated name will also be visible in the log-

ging.
Laptrigger_trackdet_laplen Track length of the used track variant
Laptrigger_trackdet_lat Latitude GPS coordinate of the used GPS

trigger point

Laptrigger_trackdet_long Longitude GPS coordinate of the used GPS
trigger point

17.7 Predated Laptime

The predated laptime function allows to compare the current lap- and segment time with
the predated time of an expected lap. Additional the function can estimate the laptime of
the current lap. This functionality is integrated in the laptrigger module in RaceCon.

17.7.1 Setting up the predated laptime

To use the predated laptime function you need to set up a laptrigger as described in the
chapter Lap Trigger [ 109]. Under the ribbon “Segment timing” you need to choose your
segmentation mode which can either be distance or intermediate trigger based.
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Laptrigger configuration

| General I Presettings | Conditions | Trigger | Countdown | Segment timing | GPS

Distance or

Intermediate Hee
Tr[ er [Dlsiam:e =
99
Enter your Lap s=gment lengths and times
Segment time Nr. | Segment length (m) Segment time (s)
and distance —% | |1 |50 44,800
2 1.000 93,200
= | |
Enter your
ex| ected Entire lap time:
P i 164,500 s
laptime —> :

For the distance mode, you need to check on an old lap or estimate how long it takes to
travel the segment distance. Please enter those values into input field. The values can also
be copied and pasted to the input field from an excel sheet as a normal text. In the inter-
mediate trigger, you just need to set the expected time the driver takes to reach the seg-
ment trigger.

Note

Please note that the segment time and length is always measured from the start line or
where the main lap trigger is set.

17.7.2 Functionality and channel outputs

Following output channels are generated by the predated laptime function.

Laptrigger_lapdiff_pred_dls Laptime difference between the predated
and the last laptime

Laptrigger_lapsegdiffpred_dls lagseg difference between the last segment
and the predated segment.

Laptrigger_Lapcurrpred_dls Estimated laptime of the current lap, based
on the predated laptime and the predated
segment deviations

The channel Laptrigger_lapdiff_pred_dls is updated as soon as the main lap trigger is re-
ceived. Both other channels are updated as soon as the next segment distance is travelled
or the next intermediate trigger is received.
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18 Firmware

18.1 Firmware and configuration
C 80 holds 4 types of data:
Firmware: the software (PST program file) of the C 80.

Configuration: the configuration of Input channels, CAN 1/O, PWM, display configuration,
recording + telemetry configuration.

Calibration data: Characteristic curves and offsets created by online calibration at the
vehicle.

Recorded data: Measurement data recorded during vehicle operation.

RaceCon Douw
DOU  RaceCon Project
,,,,,WEE Comsissency check
:M._._, "H_HI"IH - Imi.ﬁl'-" ...........................|..IFI - nni.&l
L ‘Updabe Firmare'
My Open Consistency check
— ol ol
Foeee| <—1 | | Configuration | | confguration |
. ‘Dowricad configuration’
Wy ‘Uiplaad o File
B | Cabibration Data |
’ ‘Dowmnlcad from File'
ot 13 WinDARAB ‘Read Maagunsment Dals'
Lap3 | | Recorded Data |
EIH
F

18.2 Firmware update

The scheme shows the process during each connection between RaceCon and C 80.

mc::n-—-ﬂ-_-b

= Firmware version
consistency check
Version mtc/ \s‘m does not match
L] -
J,‘ Tne opu EPY ohect macssihdl [EPY. Deves DOUT_RASE_0000 1 ) e t‘ i S sl coneecsed 1o Je el Fevren LT
D wsme oput Lo T - O wmms Y. i v i ok Y, AL DOUR_BARE_ OV 31 P Dowwemc OOLIR, IASE 001
W rEEm ooyl et iy conrecte | .
Firmware check Change program Update firmware
successful archive in RaceCon
[SEE=T S— [T [T B womomm. |
Al Crmate st |1 crmatm dataset ¥ Change program woiwe.
T PR » | @ odehe ey T S, o[£ pdete fraverw..
L] # B, @ ko confuren #) Eapt o) SR
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18.2.1 Performing the firmware update

Firmware update is only possible if the C 80 is connected to RaceCon. The configuration
of Input channels, CAN 1/O, display, recording + telemetry will not be changed.

1. In the C 80 Project Tree, right-click on 'C 80" and choose ‘Synchronize’ then ‘Update
firmware’. A pop-up menu opens.

2 x || i New Project |8 DDU7 |

§ Open..
B3 Create measuring views...
=

Download configuration...

¥ Synchronize v | & setDate & Time..
Current measuring media v |5 with ECU..

i Create dataset.. B3 Change program archive..

% PIN/SuperPIN.. » [ Update firmware...

€ Export. @ WUpload configuration...

@ Import.. X Clear logged data..

“F Properties % Clone ECU ’
% Delete Adjustment data 3
de  Rename.. Save

2. Select the destination of the firmware archive (PST). You can find the latest firmware
for the device at the Bosch Motorsport homepage.

Update firmware m
Flash program firmware
Perform a firmware update of a device:
ECU Type: DDU7 -
Select program archive (PST) file
Keep current settings
FCI dantifination

3. Click 'OK" when done. The firmware update starts. The C 80 displays the message ‘Up-
dating firmware’. Do not switch off the car’s ignition or interrupt the power supply of

the C 80!
Update firmware ﬂ
Flash program firmware
Perform a firmware update of a device.
/' Loading configuration
/" Connecting to DDU7
/' Downloading content to DDU7
=

Flashing controllers on DDU7

Cleaning up

Flash completion 53%
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When the firmware update is complete, the C 80 displays the message ‘Updating
firmware finished. Do a powercycle.” Switch the car’s ignition off and on again to cycle
the power of the C 80.

Update irmware =
Flash program firmware
Perform a firmware update of a device.

-

S
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19 Cloning the Unit

To replace a C 80 by another device, it is possible to clone it. A clone is a 1:1 copy of a

device. This can be useful for copying specific data, like sensor-offset calibration to a
spare unit for a specific car.

Creating a clone file

1. Open the Tools" window and click on the ‘Clone’ button in the ‘Extras’ menu.

2. Select "Extract” from the dropdown menu

DDULO.T

EEEEELEY ERE=rn
T B

s = No
t infor
matio

3. Choose the hardware device, which should be cloned.

4. Define destination and filename.

Clone extract the ecu and upload the data to the selected file.

ECU Type: ’m 1-]

C\Test\DDUS_Bosch_Matorsport bmsclone

(i) This is the stand-alone clone extract ECU tool for MS5.x devices using the FTP/ Telnet
protocol.

5. Click 'OK' to start procedure.

Bosch Motorsport
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Applying a clone file to a device

1. Click 'Clone apply’ in Extras menu.

EEEEEELER e

2. Choose clone file.

3. Click 'Ok".

Please remember that following properties are not stored into the clone:
— Lifetime of device
— Serial number

— Upgrade features
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20 GPS Sensor
20.1 GPS (Global Positioning System)

Space-based global navigation satellite system.
GPS provides positioning, navigation, and timing services to worldwide users.

GPS receiver (sensor) gives digital information about position (longitude, latitude, height),
ground speed, course, and status.

Two types of GPS receivers:

CAN output -> Read in messages via CAN Input of C 80 (not covered here)
Serial output -> Read in messages via RS232 Interface of C 80 (serial interface 2)
Serial Interface is characterized by:

Voltage levels: RS232 is standard (+/-12 V), UART (0 V/ 5 V) needs level shifter

Baud rate: 9,600 is standard for GPS, C 80 supports 1,200 to 115,200 baud. GPS Rx inter-
face baud rate must match C 80 interface baud rate. C 80 Baud rate can be set with the
‘GPS_BAUDRATE' characteristic Data format: C 80 expects 8 data bits, no parity bit, 1 stop
bit (8N1)

20.1.1 Serial interface characterization
Serial Interface is characterized by:
Voltage levels: RS232 is standard (+/-12 V), UART (0 V/ 5 V) needs level shifter

Baud rate: 9,600 is standard for GPS, C 80 supports 1,200 to 115,200 baud. GPS Rx inter-
face baud rate must match C 80 interface baud rate. C 80 Baud rate can be set with the
‘GPS_BAUDRATE' characteristic Data format: C 80 expects 8 data bits, no parity bit, 1 stop
bit (8N1)

20.2 Protocol
C 80 expects NMEA Protocol (ASCII).

The following messages are decoded:

Message Function

GGA GPS fix information

GSA Overall satellite data

GSV Detailed satellite data

RMC Recommended minimum data for GPS
VTG Vector track and speed over the ground

On most GPS sensors, these messages are activated in the default configuration.
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20.3 Sensor recommendation

20.3.1

The system has been tested with the Navilock NL-8004P MD6 Serial PPS Multi GNSS Re-
ceiver. This sensor is based on a U-Blox 8 chipset and is fully configurable with the
Navilock “U-Center” software. To use this sensor with Bosch Motorsport components the
transfer rate, the satellite system and the update rate need to be reconfigured. More in-
formation about the configuration can be found in the Appendix.

Configuration of the recommended Navilock
NL-8004P MD6 Serial PPS Multi GNSS Receiver

For the sensor configuration, the sensor needs to be connected to the Navilock software
“U-Center” which is available from Navilock free of charge. Navilock offers a USB connec-
tion cable for the sensor.

In “U-Center” click “View” — “Configuration View" to start the configuration. The follow-
ing 3 points have to be changed:

Transfer Rate
— Click on “"PRT (Ports)”.

— Change the baud rate to a fixed value, this value needs to meet the setting of Race-
Con. For a good signal quality we recommend 115,200 baud.

— Click on “Send” to store the new setting in "U-Center".

Configure - Ports EI@

ANT (Antenna Settings)
CFG (Configuration)
DAT (Datum)

DOSC (Disciplined Oscillator) [icel [1-usaRTt =
EKF (EKF Settings) Pratocal in lm
ESFGWT (Gyro+Wheeltick) Frotocol out lm
ESRC (External Source Config)

FXM (Fix Now Mode) B audrate m
GNSS (GNSS Config) [l batding

INF (Inf Messages)

ITFM (Jamming/Interference Maonitor)
LOGFILTER (Log Settings)

M5G (Messages)

MNAVS (Navigation 5)

MAVKS (Navigation Expert 5)

MMEA (NMEA Protocol)

ODO (Odometer/Low-5peed COG filter)
PM (Power Management)

»
»

— | UEX -CFG [Config) - PRT (Parts) 3z

m

m

Oversampling

PM2 (Extended Power Management)

PRT (Ports)

PWR (Power) [ Estended T timeout [>=F/7.00)
RATE (Rates) i TH-Ready Feature [>=Fw7.00]
RINV (Remote Inventory) I Enable

RST (Reset) ™ Irwerse Polarity [low-active)

RXM (Receiver Manager) Threzhald ID

SBAS [SBAS Settings)

SMGR (Sy i AID [0 = n
VIGR (Sync Manager Config)

= =

THhAANE (Tivmn K AnAd-)

& | X | Esend §¥poll [ | @8

— Click on “CFG (Configuration)”.

— Click on “Send” to save the new setting on the sensor.

130/ 144

Manual_Data_Logger_C_80 Bosch Motorsport



GPS Sensor | 20

[@] Configure - Configuration

E=[EeR >

ANT (Antenna Settings)

CFG (Configuration)

DAT (Datum)

DOSC (Disciplined Oscillator)

EKF (EKF Settings)

ESFGWT (Gyro+Wheeltick)

ESRC (External Source Config)

FXM (Fix Mow Mode)

GNSS (GNSS Config)

INF (Inf Messages)

ITFM (Jamming/Interference Monitor)
LOGFILTER (Log Settings)

M5G (Messages)

MAYS (Mavigation 5)

MAVHS (MNavigation Expert 5)

MNMEA (NMEA Protocol)

QDO (Odometer/Low-5peed COG filter)
PM (Power Management)

PM2 (Extended Power Management)
PRT (Ports)

PWR (Power)

RATE (Rates)

RINV (Remote Inventory)

RST (Reset)

RXM (Receiver Manager)

SBAS (SBAS Settings)

SMGR (Sync Manager Config)

TRAMNE (Tivnn KA

L3

m

=

LB - CFG [Canfig) - CFG [Configuration)

" Revert ta last saved configuration

" Revert all but ANT default configuration
" Revert to default configuration

@ Save curent configuration

" User defined operation

Save

Clear

0-FRT
1-M5G
2-INF

3 - My

4 - R

5 - Reserved
E - Reserved
7 - Reserved
8-EKF

3 - Reserved
10-&NT
11-LIC
12-USER O
13-USER1
14 -USER 2
15-USER 3

& | X | fEsend roll [ | @ B B

Devices

2-12CEEPROM
4-SPIFLASH

Load
0-FRT
1-M5G
2-INF

3 May

4 - R

5 - Reserved
E - Reserved
7 - Reserved
8-EKF

9 - Reserved

11 -LIC

12-USER D
13-USER 1
14-USER 2
15-USER 3

Satellite System

— Click on “GNSS (GNSS Config)".

— Set the ticks as shown in the following picture.

— Click on “Send” to store the new setting in “U-Center”.

— As during configuration step 1, click on "CFG (Configuration)”.

— Click on"Send" to save the new setting on the sensor.

[@] Configure - GNSS Configuration

ANT (Antenna Settings)

CFG (Configuration)

DAT (Datum)

DOSC (Disciplined Oscillator)

EKF (EKF Settings)

ESFGWT (Gyro+Wheeltick)

ESRC (External Source Config)

FXMN (Fix Now Mode)

GNS5 (GNS5 Config)

INF (Inf Messages)

ITFM (Jamming/Interference Monitor)
LOGFILTER (Log Settings)

MS5G (Messages)

MNAVS (Mavigation 5)

MNAVXS (Mavigation Expert 5)

MNMEA (MMEA Protocel)

QDO (Odometer/Low-5peed COG filter)
PM (Power Management)

PM2 (Extended Power Management)
PRT (Ports)

PWR (Power)

RATE (Rates)

RINV (Remote Inventory)

RST (Reset)

RXM (Receiver Manager)

SBAS (5BAS Settings)

SMGR (5ync Manager Config)

TRAMNE (Timmm hAmad 21

| »

m

=

UB% - CFG [Config) - GNSS (GNSS Config)

GNSSID configure GNS5name enable
a GPS
1 SBAS
2 Galileo
BeiDou
IMES

Q755

o e e e B R |

EE s NN

[
R B (Y

GLOMASS

Mumber of channels available

Number of channels to use

For spedific SBAS configuration use CFG-SBAS

Channels
min  max

f e

Signals

BREEEE

]

L
]

[~ Auto set

For specific GLONASS configuration use CFG-GLO

[T LisalF

< I

@ [ X | Esend 2roll [ | 8 & [
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20.4

Update Rate

Click on “RATE (Rates)”.
Change the “Measurement Period” to 55 ms.

Change the “Navigation Rate” to 1 cyc.

Values which lead to a lower frequency will lower the precision of the sensor, we re-

commend the mentioned values.
Click on “Send" to store the new setting in “U-Center".
As during configuration step 1, click on "CFG (Configuration)”.

Click on"Send" to save the new setting on the sensor.

INF (Inf Messages)

ITFM (Jamming/Interference Monitor)
LOGFILTER (Log Settings)

M5G (Messages)

MAVS (Navigation 5)

MAVXS (Navigation Expert 5)

MMEA (NMEA Protocol)

QDO (Odometer/Low-5peed COG filter)
PM (Power Management)

PM2 (Extended Power Management)
PRT (Ports)

RA tes)

RINV (Remote Inventory)

RST (Reset)

RXM (Receiver Manager)
SBAS (SBAS Settings)

SMGR (5ync Manager Config)

THAAMNE ¢

[

Configure - Rates =5 E=h =
ANT (Antenna Settings) - .

CFG (Configurtion) — | UBX -CFG [Config) - RATE [Rates] 9z
DAT (Datum) Time -

DOSC (Disciplined Oscillator) e SoLeS 1-GFS tme <]

EKF (EKF Settings) Measurement Period 55 [ms]

ESFGWT (Gyro+Wheeltick)

ESRC (Extemnal Source Config) Measurement Frequency 1818 [Hz]

FXM (Fix Mow Mode) M avigation Fate 1 [eye]

GNSS (GNSS5 Config) M avigation Frequency 1818 [Hz]

@ | X | Esend a¥eon [ | @ K5

m

Note

Sensor needs reception for visible signal.

It takes time to start the sensor.

Measurement

labels

The decoded NMEA messages are copied to these C 80 measurement labels.

Measurement label
gps_PDOP
gps_HDOP
gps_VDOP

gps_lat

gps_long

gps_elv

gps_speed

gps_direction

Function

Position Dilution Of Precision
Horizontal Dilution Of Precision
Vertical Dilution Of Precision
Latitude +/- [degree]
Longitude +/- [degree]

Antenna altitude above/below mean sea level (geoid) in
meters

Speed over the ground in kilometers/hour

Track angle in degrees
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20.5

Measurement label

gps_declination

gps_year
gps_mon
gps_day
gps_hour
gps_min
gps_sec
gps_hsec

gps_smask

gps_sig

gps_fix

Function

Magnetic variation degrees (Easterly var. subtracts from true
course)

Years since 1900

Months since January - [0,11]

Day of the month - [1,31]

Hours since midnight - [0,23]

Minutes after the hour - [0,59]

Seconds after the minute - [0,59]

Hundredth part of second - [0,99]

Bit mask over received NMEA sentences (Bit 0 = GGA, Bit 1 =
GSA, Bit 2 =GSV, Bit 3 = RMC, Bit 4 =VTG) within last second.
GPS quality indicator (0 = Invalid; 1 = Fix; 2 = Differential, 3 =
Sensitive)

Operating mode, used for navigation (1 = Fix not available; 2
=2D; 3 =3D)

These measurement labels are arrays, where the indexed element points to the same

satellite.

(E.g. gps_info_satsigstrength[3] tells the receiving signal strength of satellite 3. Satellite 3
has the SAT-ID given in gps_info_satid[3])

Measurement label
gps_info_satid[ ]

gps_info_satinuse[ |

gps_info_satelevation] ]

gps_info_satazimuth([ ]

Function

Satellite PRN number

Used in position fix

Elevation in degrees, 90 maximum

Azimuth, degrees from true north, 000 to 359

gps_info_satsigstrength[ ] Signal, 00-99 dB

GPS troubleshooting

Electrical

Is the transmitter signal of the GPS sensor connected to the receiver pin of serial interface

2 of the C 807

Is the GPS sensor powered up?

Does the GPS sensor deliver RS232 signal levels?

Is the sensor connected to the ,sensor ground” of the device?

Interface

Do the baud rates of the GPS sensor and the C 80 match?

Is the GPS sensor set up for 8N1 transmission parameters?

Is the GPS sensor set up for NMEA messages?

Are the GGA, VTG, RMC messages activated?

Bosch Motorsport
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GPS sensor start-up

Does the GPS sensor 'view' the sky?
Did the GPS sensor complete its initial start-up procedure? This may take up to 20 min.

A correct reception is indicated when ‘gps_fix’' is showing ‘3D Fix'.

GPS sensor values are frozen

Does the sensor has lost its reception? The old values will be kept if the reception is lost.
The gps_smask channel shows which NMEA sentence is received.
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21 Fuel Consumption Calculation

21.1 Setting up fuel consumption calculation and
tank management

1. Select ‘Measurement Sources’ in Toolbox.

2. Drag ‘Fuel’ element and drop it on the vehicle in System Overview. Do not drop it on

the C 80!

Drag + Drop

ir—

Display Elements

Measurement Elements

Measurement Sources

) Sensors
Bosch Wizard
[ Custornized Sensor
=] Analog sources
[ Characteristic Curve
B Multipoint Adjustment
[ Sensitivity/Offset
=) Frequency sources
Characteristic Curve
Revalution
Velocity
1=} Computed sources
Adjustment channel
B Characteristic Curve

N Display Switch
[ Fuel
[E] Gear Lookup Table
Hysteresis
[€] Laptrigger
[ PWM Out
[ Sensitivity/Offset
[ Speed
| s system ovendeu: | |
| S
' . . .
A "fuel consumption wizard' opens.
Fuel Consumption Wizard - Add New M
Fuel Consumption Configuration
Select a fuel consumption source channel for computing the fuel consumption.
General
| Configure on device Woouy ~| = a)
| Tank capacity S0 1] < b)
Fuel consumption calculation
IMDde |USm9 fuel consumed hd | < C)
|Fue\ input i afue\cuﬂs |+ | X 0001 Adaption factor to [ml | < d)
|Consumglion correction factor _ 1.000 | < e)
Remaining laps calculation
Mode ILasl lap's consumption - J < ﬁ
Target lap consumption
Reset fuel consumption
Mode IBy RaceCon -
Reset signal source | -| < )
al threshold Low active signal i
Release threshold Not Used |
< Back lext > [ Finish ] [ Cancel

a) Change device for fuel calculation, if desired.

b) Enter tank capacity of vehicle.

¢) Choose calculation mode:
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21.2

— using fuel consumed (summed-up fuel consumption)
— using fuel flow rate (momentary fuel consumption)

d) Choose input channel and enter adaption factor. Use adaption factor to adapt value of
input channel to:

— 1ml per inc for summed-up fuel consumption
— 1ml/s per inc for momentary consumption

e) Enter factor to correct calculated consumption in device vs. 'real’ consumption of
vehicle, if required.

f) Choose method to calculate remaining laps with fuel in tank, if desired:
— using fuel consumption of last lap completed
— using target lap consumption (entered in the field ‘Target lap consumption’)
g) Choose values to initiate a reset of fuel consumption, if desired:
— Manually using RaceCon
— On ‘power down' (assuming that the tank is filled each time the ignition is turned off)
— By signal source as input channel (e.g. a switch connected to input pin)

Press ‘Finish’ when done.

Fuel consumption diagnosis/counter reset

To display a fuel consumption diagnosis and to reset counters, use the diagnosis page in
RaceCon.

Double-click on any ‘fuel_xxx" channel in channel list.

A diagnosis window opens in Main Area.

Button to reset total

fuel consumption
= esett00 e .
Total consumption ‘ ‘ ! Ea i (Reset with RaceCon

Tank capacty 00 1

Gonsumpton corecton factor 1000
Fuel consumption 1 only)
Target p consumpton 500 1

Fuel

:l Button to reset fuel
Reset fus consumpton 81 RaceCon Last lap's consumption I:l 1 e consumption manually

Current lap's consumption l (Can also be triggered )

/ Laps remaining

Settings
overview
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Example
Fuel
1 1 ] ] ] 1
Tank 17, 1 1 1
capacity | 1 1 1 ™ Fuel_fuelcons
1 1 1 1
1 1 1 1
1 1
1
1
1 1
1 1 1 1
1 1 1 1
1 1 1 1 1 1 — Fuel_fuelrem
1 1 1 1 1 1
: Lap1 : Lap 2 : Lap 3 : Lap 4 : Lap5 : Laps  Time
Outlap behind Pacecar Inlap
Fuel
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
! 1 1 1 /Fueljuellapold
1 1 T 1
I 1 f’/_/:_//,; weljuellap
| Lap 1 I Llap2 1 Lap3 1 Lap 4 1 Lap5 1 Lap 6 Tim'e
| Outlap | 1 1 1 Inlap
Measurement label Function
Fuel_fuelcons_dls Running fuel consumption, starting at ‘0’
Fuel_fuelrem_dls Remaining fuel in tank, starting at tank capacity
Fuel_fuellap_dls Fuel consumption for current lap, starting at ‘0’
Fuel_fuellapold_dls Fuel consumption of last lap completed
Fuel_laprem_dls Remaining laps with fuel in tank
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22 RaceCon Shortcuts

The table shows important shortcuts simplify controlling the C 80 in RaceCon.

Shortcut
General navigation
F1

F2

F3

F4

F5

F6

F7

F8

F9

CTRL + F9
F10 or Alt
F11

F12

CTRL + Tab
Project Tree

Plus (+) at numeric pad
or right cursor

Minus (-) at numeric pad
or left cursor

Star (*) at numeric pad

DEL

Function

Open RaceCon help
Rename selected object
Select Data Area

Select Project Tree

Start the data comparison
Start dataset manager
Toggle WP/RP

Start measurement

Start recording

Go to menu bar

Toggle display to fullscreen ‘Race Mode’
Enlarge main screen

Switch between opened windows

Expand selected node

Close selected node

Open all nodes

Delete seleted object

Display page, measurement page

Cursor

SHIFT + cursor
Tab

Move selected display element one grid unit in chosen dir-
ection

Enlarge/reduce selected display element one grid unit

Switch between display elements
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23 REACH Statement

According to the REACH regulations, any supplier of an article containing a substance of
very high concern (SVHC) in a concentration above 0.1 % (w/w) has the duty to provide

the recipient of the article with sufficient information to allow safe use of the article. Our
product contains:

SVHC Substance CAS Number
Lead monoxide (lead oxide) 1317-36-8
Lead 7439-92-1
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24 Disposal

Hardware, accessories and packaging should be sorted for recycling in an environment-
friendly manner.

Do not dispose of this electronic device in your household waste.
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