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Preparation | 1

1 Preparation

Use the DDU 11 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 DDU 11 is only certified with the combinations and accessories that are
specified in this manual. The use of variant combinations, accessories and other devices
outside 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 DDU 11 carries
out an appropriate analysis to determine the electromagnetic interaction the DDU 11 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.

Bosch Motorsport
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2 | Warnings and Safety Instructions

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

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.

6/204
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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
Switch
UBAT :
Star connection . .
(term30) (0 a————— T T i _ switched pos. terminal
positive terminal 1
i ‘ Electric Loads
Main KL15
Switch L
o . <» PC
KL30 ¥ P Bosch Mot rt
T I I 1 osch Motorspo
D E E DeVICe diagnosis connector
.
u H // LS _SWITCH1...4
KL31| . <
K pre— 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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4 Technical Data

The display DDU 11 integrates a programmable full colour dashboard display with a data
logging system for motorsport applications. Additional input devices can be connected
via Ethernet, CAN buses, and RS 232.

A basic logging function of 100 channels with recording rate of 20 Hz (50 ms) (4 GB) is al-
ways included. The logger can be upgraded to full logging performance (max. 1 kHz (1
ms)). In addition, a 2nd logging partition of 4 GB can be activated. An optional external
GPS Sensor keeps track of position on the racetrack.

With the DDU 11, a library of graphical elements for the individual design of display pages
and a state-of-the-art user interface menu is available. For quick data transfer from the
car, e.g., during pit stop, data logging to a USB stick is available as an option.

Application
Display
6.5" graphic color display

48 user configurable pages (12 pages organized in 4 switchable page sets)

Resolution 800 x 480 pixel

Supported image file formats PNG, BMP, JPG, GIF

Processor 667 MHz Dual Core

AD-Converters 10 kHz sampling rate with digital down-

sampling filter
Real time clock supply Ultracap™, sustains realtime for 2 weeks
Configurable math channels
User configurable CAN in/out messages Up to 256 IDs (128 in and out)

Sampling rate 20 Hz (50 ms) standard,
max. 1 kHz (1 ms) as optional upgrade
(FULL_LOG_1/FULL_LOG_2)

Online data compression

Internal logger

— 4 GB memory on Partition 1 enabled

100 channels enabled

50 ms Sampling rate enabled

— FULL_LOG_1 (1,500 channels/1 kHz sampling rate on Partition 1) optional

FULL_LOG_2 (4 GB memory on Partition 2) optional
Logging rates

— Usage of all features: 600 kB/s

— Primary logging use case: >800 kB/s

— Logging data download rate: up to 6.2 MB/s

Ambient light sensor

Mechanical Data

Size 203 x 128 x 38.5 mm
Weight 649 g
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Protection classification IP67
Operating temperature internal -20 to 85°C
Max. vibration Vibration profile 1 (see Downloads or

bosch-motorsport.com)

Electrical Data

Supply voltage 6to 18V

Current consumption (w/o sensor supply) <2A @ 12V)

Inputs (option)

4 x analog In (5 V/12 bit), Digital In, Wheelspeed HALL, or Wheelspeed DF11

1 x analog In (5 V/12 bit), Digital In or Laptrigger In

Switchable 3.01 kOhm pull-up resistors for all analog inputs

Sensor Supplies and Screens

1 x Sensor supply 5V +/- 1 % or UBAT switched (max. 250 mA)

1 x Sensor ground

Connectors and Wires

Mating Connector: TE Connectivity 3-1437290-7
Connector Pins: TE Connectivity 3-1447221-4

Pin Configuration

Pin Name

1 KL30_KL15/UBAT

2 SENSGND

3 SENSPWR (5 V or UBAT switched)

4 SIG2_IN (Analog In, Digital In, Wheelspeed HALL,

Wheelspeed DF11, switchable Pull-Up 3.01 k)

SIG4_IN (Analog In, Digital In, Wheelspeed HALL,
Wheelspeed DF11, switchable Pull-Up 3.01 k)

USB_GND
USB_PWR
KL31/GND

SIG5_IN_LAPTRG (Analog In, Digital In, switchable Pull-Up
3.01 k)

10 SIG1_IN (Analog In, Digital In, Wheelspeed HALL,
Wheelspeed DF11, switchable Pull-Up 3.01 k)

11 SIG3_IN (Analog In, Digital In, Wheelspeed HALL,
Wheelspeed DF11, switchable Pull-Up 3.01 k)

12 USB_DN

(0]

O 00 N O

13 USB_DP
14 CAN_2_H RS232_TX (switchable CAN or RS232)
15 CAN_1_H

Status
Incl.
Incl.
Incl.

Opt.

Opt.

Opt.
Opt.
Incl.

Opt.
Opt.
Opt.
Opt.
Opt.

Opt.

Incl.

Bosch Motorsport
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4.1

16 ETH_CHANNELO_TXN (Ethernet 100BaseTX) Incl.
17 ETH_CHANNELO_TXP Incl.
18 ETH_CHANNELO_RXN Incl.
19 ETH_CHANNELO_RXP Incl.
20 TIMESTMP_INOUT (Timesync) Incl.
21 CAN_2_L _RS232_RX (switchable CAN or RS232) Opt.
22 CAN_1_L Incl.
23 ETH_CHANNEL1_TXN (Ethernet 100BaseTX) Incl.
24 ETH_CHANNEL1_TXP Incl.
25 ETH_CHANNEL1_RXN Incl.
26 ETH_CHANNEL1_RXP Incl.
Mating Connector Kit AMP Superseal FO2U.B01.201-01

Communication

CAN interfaces 1

2" CAN interface or RS232 with IO_EXTENS e.g., Telemetry or GPS
Ethernet 100BaseTX 2

Laptrigger input 1

Configuration via RaceCon Over Ethernet or MSA-Box Il

CCP-Master, data acquisition from ECU that support CAN Calibration Protocol
(CCP_MASTER option)

XCP-Master, data acquisition from ECU that support eXtended Calibration Protocol over
UDP or CAN (CCP_MASTER option)

Configurable Pins

The DDU 11 has a set of configurable pins, that can provide different functionality. To se-
lect the different options, double click on the DDU 11 in project tree and select the sheet
‘Configurable pins'.

Connector configuration

Conp14,p21 | can2 [
coremes %%—ﬁ
Con-p% .E R5232 Telemetry out

Con-p10 |-6(} ANAOL - |
Con-p4 |-a Anao2 V]
Con-pil |-6(} ANAO3 - |
Con-ps |-Gl} ANAD4 - |

The figure above shows an example pin configuration. The labels to the left of the drop-
downs refer to the pin number of the physical connector. Labels to the right add addi-
tional information on the functionality. Each dropdown entry will configure the functional-
ity provided by this specific pin. Some functionalities require multiple pins, like switching
between CAN or RS232 interface. A change to such an entry automatically affects all relev-
ant pins.

10/ 204
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The settings applied in ‘Configurable pins’ also change visibility in the project tree. For ex-
ample, if ANAO4 is changed to REV04, then ANAO4 will get invisible in the project tree and
REVO04 will become visible for further configuration.

4.2 Upgrades

CCP/XCP_MASTER

Enables CCP/XCP master functionality to request data from foreign devices via CAN/CCP
protocol, XCP over Ethernet (UDP) or XCP via CAN.
(ASAP2 file from ECU manufacturer required)

FULL_LOG_T

1,500 channels/1 kHz sampling rate on Partition 1

FULL_LOG_2

4 GB memory on Partition 2

|IO_EXTENS

4 x Analog In (5 V/12 bit), Digital In, Wheelspeed HALL or Wheelspeed DF11
1 x Analog In (5 V/12 bit), Digital In or Laptrigger In

Switchable 3.01 kOhm pull-up resistors for all analog inputs

1 x CAN or RS232 (switchable via RaceCon)

DATA_USB

Data copy to USB flash drive

ABSDIAG

Upgrade Onboard Diagnostic Package ABS M5

— Enables functionality like error memory read and erase, and repair bleed from UIM
menu in display

External switch for page selection, 12 steps  B261.209.658-01

External switch for brightness adjustment or B261.209.659-01
page selection, 6 steps

Bosch Motorsport Display_DDU_11_Manual 11/ 204



5 Mechanical Drawing
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6 System Configuration Tool RaceCon

Main Area

Project Tree

Gesrpecn

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 and parameter file up- and download

Diagnostic functionality for Bosch Motorsport ECUs

Data file / Work base management

Integrated flash functionality and Bosch sensor database

Configuration of Bosch Motorsport displays, data loggers, CAN modules, ...
Communication via K-Line/CAN/Ethernet (KWP/CCP/XCP)

CAN communication log functionality (baud rate changeable)

Quick data access over Race Mode

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 Operating System: Windows 10

Optional Accessories

MSA-Box Il FO2U.V00.327-03

Bosch Motorsport
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7 First Steps

Install the software required for the operation of the DDU 11. It is developed for Windows
system software. The following software versions are used in this manual:

— DDU 11 setup, configuration and calibration: RaceCon Version 2.11.
— Measurement data analysis: WinDarab V7
Set up the 100 Mbit ethernet connection to the DDU 11.

— The ethernet port has “cable auto crossover” functionality.

7.1 Starting the unit

The DDU 11 powers up by turning on the ignition of the car. At startup the DDU 11 will
display a Bosch logo.

After a moment, the DDU 11 shows a display element screen.

7.2 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.

4. In the 'Info / Status’ Box of RaceCon, you will receive messages that the connection

was successful.

Info / Status

OErmrs _ﬁWarnings (i) Messages(2)

T... Time Sender Message
G) 12:16:09 RaceCon Connected to MSA Box.
O 12:16:09 RaceCon MSA Box successfully connected.

POICY RSO CAN Log - Stopped | SYS Log - Stopped

5. Reassure that the device is switched on.

6. ‘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 [ 28]".

Connection via Ethernet Cable

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

14 /204 Display_DDU_11_Manual Bosch Motorsport
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Troubleshooting while setting up the network interface

The DDU 11 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
following steps:

7. Switch off the PC's firewall.

8. Reconfigure the PC or the MSA-Box network interface settings to obtain an IP address
automatically as shown in the pictures below.

General | General |
Cornectlmg) :E:;TE?’:‘;.’ ?-:;;"Eli;53?«:;;&“:;:%?;L?:Km’:::: S
[ ot o Ermratesrn [ Gigre. | Sdminishator fo the approprate 17 setings.
This connection uses the folowing fems: L Select (& Obtain an IP adress automatically \
7 =0 File and Parter Shating for Mictosoft Networks ‘Internet Protocol | Uetheflovinatpadess =~ Select 'Obtain
¥ %= Network Montor Driver \
nteme Prolocol [1CP/IP). (TCP/IP)  E— an IP adress
—— automatically'
Iristal. Urinstall | Properties
—  Obtain DNS Server adress automatically
Description

. - i
i e P The defaut N C[le Use the following DNS Server adresses
N e Al ol

across diverse interconnected networks. IPrOpertieSI

Click 'OK'
I" Shom con i cfton s e comecled -

—
o » r' when done
F Advan

3 Cancel Cancel

7.3 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 Projectp - RaceCon V2.5.5.0 *

Main Area
]
- .
Project - Toolbox:
Tree =

[Q rrors | [y Wamings

T. Tme  Sender  Mesage

Show il
Name =] source =] Descrptin [~ funcoon [~ used |

Data "Area No

information

Message Area

1. Start the RaceCon software.

Bosch Motorsport
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aceCon V2.5.5601.11

2@ e

Update  Upload Format  Create/Edit Options Clone
Frmuare - Syslog UsB-Stick..  sensors -

2. Inthe 'File" menu, select ‘New project’ to create a new project.

New Project.lp - RaceCon V2.5.

®oous
00Uz Pus

e
1 3 sport
M4 Sport
o wsie 3

s sport
SISy

;s
Wz
W2 lght
i MS25 Sprt

|eoe
mesu

oypassecu
@ Custom ECU

Dispay Elements

Measugement Sources

| [ Erors | [ Warnings | (1) Messages |

T. Tme  Sender  Message

No
information

3. Inthe Toolbox, select the DDU11 and drag it into the Main Area. A pop up window to
specify the DDU11 program archive appears.
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S &4 New Project | Create a new DDUL0...
@ f8 Measurement Container| =) Displays
Specify the program archive o) @asm [

“This creates the device defined in the program archive. [(amooue

EGU progrem archive: ®oous
Plesse speciy the ECU program archive. (=] 8 00U-52 s
2 EcUs

1 1S3 Sport

2 e sport

g mses =

@ vs15 sport

SIS

W s e
1 1525 Sport
e
mesue

o ] (o> ] [ o Concel

fo / Status

T.. Time Sender  Message

Name [l source [= Descroton [lfuncion []used |

No
information

4. Download the firmware for your device:

— from the RaceConnect project file share for PSU. This .pst file should be provided
to RaceCon.

— from www.bosch-motorsport.com for VCUs, DDUs, and Loggers.
— You can get firmware for ECUs on request.

An information shows if the archive is valid or not.

5. Click 'Next’ (for PSU: go on with step 7).

Race Mode || visble Frotection

[ e project |

[5 o4 Newpoea | Creste anew DOU0. =)

- @ Measurement Container
Spocify the program archive (o)
“This crestes the device defined n the program archive.

£0U progrem arcive
C1UserSUMABTDaskiop|RacaConlDDLTD_BASE 0401 TSTapst =

(@ The progrom achive s vl
1P Addrss: 10100207

Contsined devices.
ooU

DatoPaih DLP
Suppors

W
&
3

L
s pom 0 o=
SR s
e W Msss
o i
e g
ot B W s
e al
B e
* CCP_MASTER - F02U V02 213-1. Enable CCP master - measure 3rd party ECUs WSS
T s e e e
5
=,
B
CECER
—

I e —
| (o] Wanings | [ Messages o0 X

T. Tme  sender Message
e Ssoue [*] Descrpon Flrncon [Fusea |

No
information

6. Select ‘Race track’ or ‘Testbench’ mode according to your application.

Bosch Motorsport
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New Project - RaceCon V2.5.5.0 *

£ 4 New Project
& @ Measurement Container|

“This creates the device defined in the program archive.

Application:
[Face ek =)

@ oou-s2 s
= EcUs

1 453 Sport

Racetrack
2 M4 Sport

With every laptrigger tl lap counter varisble s ncremented .
@ 15 Sport
mysisT
musisz
Asso
sy
myss2

performed. Else the outing counter must be sst manually.

Testbench
Select ths for usage vithout Iap tigger:

the confio

ime.
The lap counter wil never ncrement

W vis2s ghe
5 Ms25 sport
meoe
o

W Bypass ECU
@ custom ecU

@ Pover conwolune.
Sy genens |
L |

| measuement sources

@ Errors | [\ Wamings 00 X
Showall T. Tme  Seer  Mesage
= Nl P [Flruncon  [Flused ||

No
information

7. Click 'Finish'.

The DDU 11 is inserted into the project and RaceCon tries to connect to the device.

SRt
v B swptogra
8 New Project Toolbox 2 x

New Project B [
- DDUIO EETT 5

& @ Measurement Container
@ DoUi0

@oo7

@ &=
g

- 2 M4 spore
B msss

- ke
= mvess

DDUID | Race Mode

W s lgnt
4 M525 Sport
| @
mesua

oypass U
@ Custom ECU
= Power contrl unt

Display Elaments

Measugement Sources

T.. Tme  Sender  Message

No
information

RaceCon detects configuration differences between the DDU 11 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.
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DDUI0 - RaceCon V25,50

=t Successful connected,
Device "talks" to PC.

@ ©0UL0:Datadillerences detected

Donioad ccs con oputn

5 w
CHES: NIIANINAAG= 0= gOD

e poets e

No
information

If the device turns red, you might need to do a firmware update on the device. For more
information see chapter “Firmware update [ 176]".

The download starts and the DDU 11 carries out a reset.

e - lvm 5 - - DDU10.rIp - RaceCon

System.

Eis

5 @ New Project
om,

[ sstvew project |

@ Messurement Container

B 00Uz s
2 Ecus

@
1 53 Sport
2 e Sport

@ vs1s sport
o mwsisa
msis2
Wysso
musss
2
Wysss
Wsss
Wss

Data Download. oz
Deta download (reference page) to ECU i in progress.

[£2]2) | 7 standara - 3 -[@] W vs24 ight

1 2 s
ew Poject Ars
Race mode visble [True mrsu
‘System logger D10 8 Bypass ECU
@ cvsemzcu
ifemmconmwt |
Depay Bements
Name
The projects name. W |
e system overview IR Measuzement Sources.
[@cros] [0 Messagest® o6 X
B3B3350 @ %/ showal T.. Time ‘Sender Message. -
[ name . [2] soure [=] oesarpton “lrncon [Jused - © s 0w Sucestul ameced o dece(Ehenelx)

@ 131120 0DUL0- . EPK check successhl.

Babsep @oouto Asoutelap counter E]
Bacoc @oouto ongitudinal acceeration No
Bacey W oouto transversal acceleration

Bac @oouio vertical acceleration

< I »

(EPK Device: DDULO_BASE_0401_TST4)

After the reset, RaceCon reconnects to the DDU 11. Local configuration on both the PC
and DDU 11 match (indicated by green background and dot). The DDU 11 is now connec-
ted to RaceCon.

x|

@ - £ Green background
: i and dot indicate
- - i | matching

i configuration

For further information on the color indication, see chapter "Color indication [ 28]".

Bosch Motorsport

Display_DDU_11_Manual 19 /204



7 | First Steps

Tst: Double-click
on DDU —

2nd: Click on
'Features info' ~——

Feature status —I>.f\ FULL_LOG_1

7.4 Feature activation

Optional software feature packages are available for the DDU 11

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 DDU 11 does not
work on any other DDU 11.

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.

Ensure a connection to the device.
To activate a feature, double-click on 'DDU 11" in the Project Tree.

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

DDUL0_Test.rp - RaceCe

ECUID —p ecum ‘Sﬂsﬂeﬁs:ldﬂfdmﬂ | [ copy to cipboard |

Status/Unlock | Order informations

HName Description

F02U V02 213-01, Enable device to be CAN Communication Protocoll Master

F02U V02 304-01, Full loaging on first partition < List of available

@ FULLLOG 2 F02U V02 30501, Enable full lagging on secand parttion features
§)" USBDATA  F02U V02 21401, Enable data copy fiom logger to Sosch USE stick
[} EmERTEE F020v02 13601, Enable Ethernet /LTE Telemetry

f IO_EXTENS  FO02U V02 205-01, Enable additional input / output channels

ﬁ Locked (disabled) [f‘ Unlocked (activated)
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5. Double-click on the feature you want to activate. A feature unlock window appears.

EUD |395ug73:1dufd54u | [ copy to cipboard |

Status/Unlock | Order informations

Name: Description
ﬂ CCP_MASTER F02U V02 213-01, Enable device to be CAN Communication Protocoll Master

FULL_LOG_1 F02U V02 304-01, Full logging on first partition

FULL_LOG_2

ETHER_TELE
I0_EXTENS e e

d

X

@' usDaTA —
[ 5]

d'

ETHER_TELE
Requested KEY"
d29856z2|

6. Enter the activation key you received for this feature on this device and click 'OK’
when done. The feature’s status changes to ‘unlocked'.

| I Copy to dipboard

EcuD  [3950e778:1d0fds40

Status/Unlock ‘ Order mﬁxmatoﬂsl

Name Description
a CCP_MASTER F02U V02 213-01, Enable device to be CAN Communication Protocoll Master

d" FULL_LOG_1 FO2U V02 304-01, Full logging on first partition

m FULL_LOG_2 FD2U Y02 305-01, Enable full logging on second partition

ﬂ' USB_DATA  FD2U ¥02 214-01, Enable data copy from logger to Bosch USB stick

[ o
d" IO_EXTENS  FO2U V02 205-01, Enable additional input / output channels

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

8. Switch the car's ignition off and on again to cycle the power of DDU 11.
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7.5

NOTICE:

First display configuration (Quick Start)

The screenshots shown in this document may show a different device. However, the pro-

cedure is identical for all devices.

This chapter explains the configuration of a display element showing the battery voltage.

See chapter Element Configuration [ 44] for a detailed instruction to configure display

elements.

1. Click on '+" to expand the DDU 11 project tree.

2. Click on '+" to expand 'Display’.

3. Double-click on ‘New Page’, or click on the ‘Display’ tab. RaceCon changes to the

page ‘Display’ to open the DDU 11 display configura

DDULD.p -

Click '+ — %

Double-click —_—
‘New Page' !

tion area.

No
information

[0 o | arwns ) 0 Messages

[

4. Drag any display element from the Toolbox and drop it on the display page. The
status signal in the upper left corner switches from green to orange, because the con-
figuration in the tool differs from the configuration of the device.

oouto c
I erame
1 [

Page Set Standord -

| @@ 0outo bisplay x|

| ave oo TR

<channel>

0.00°

Drag + Drop

Closic Box

=
i

Classic vertical bar

Clssic Gauge Large

®

Clssic Gauge small

ssee
Modern Bax

]
i

& show
[ omsoicres o
3 B OShowsil]

Bacc_dogrost_sate
ana01

Banaz
Baraz
Baraos
Banaos
Banaos
Bana07
Banaos
Banas
Barato
Banar1
Bararz
Decimal places 2 7 | Banars
Barata
Banars

Condtona formating Barazs

o dspayvenu art
o

5. Use the search bar in the ‘Data’ window, to search for ‘'ub’ (measurement channel for

battery voltage).



“|e— Search for 'ub'

<channel>

0.00

IR o | e | 2 et | — . . b,
E i

6. Drag the ‘'ub’ measurement channel from the ‘Data’ window and drop it on the dis-

play element.

3 sacgrouns £ show 0 stow sarms
= B snaptogrid Page Set| Standard
o2 owtl e erame #4 G stow ot page sements
1 [ [
@ oou10 Dislay [ O

- |
= o e
® o B[
Drag + Drop
[

Value alignment | Rght

Coorvalue | White
gl coortte e
i oorbox sl
Classic horzontal =
Title <chame>

Classic vertca ba

o Tot <ol valves

Valve charnel @B ub | v

PopUp condton I~

Classic Gauge Lar

Classic Gauge Sm

Dispaytype  [Value

Deamal places ©

ot et

Moder Box

i

Modern horzontal

| e o R = ;
. SYSTEMGprapr o) o 0703~ New Frocl DU DS :

7. Click on the ‘Download’ button in the upper left corner. The configuration download
starts and the DDU 11 carries out a reset. The status signal in the upper left corner
switches to green.

DDU10.1lp - RaceCon V2.5.5507.11 *

ol e
ﬁ s -
oouio 2 Rerome A4 oo poge’ e
[ ! | ! !
[ awoou1e pispl Data 5
[ oispia ents ‘ erties ‘ ub
N e @ [Showall
elements — | '3 B B[ showal
ane A

M fotsze [0 -] |3y
Valoe algment [Rgrt -
Clssc ox

ot Exm—

111 0f 111 KBytos wition Clssic vertcal b2

- . o :

Value chornel (@ ub |

Clssic Gauge Lar

Clssic Gauge Sm

PopUp condition 2

Dispay type

oz

LIy % Aipages | vt Aarms | SUM | & Settings « T B
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The value of the battery voltage is displayed on the DDU 11.

7.6 First recording (Quick Start)

This chapter explains the configuration of the recording of the battery voltage channel.
See chapter ‘Recording [ 133]' 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).

_
=~ Search for 'ub'

3. Drag and drop the ‘ub’ measurement channel into the recording area.

oouto

@00 |

@ [Showail]
3 B B)showal]

Jaton. B

I~ condton [+ eemery [~ Datatype [ bescrpton
5Bt unsgned _batery vooge

Drag + Drop

= -

7= "D New Projecony

4. Click on the 'Download’ button in the upper left corner. The configuration download
starts and the DDU 11 carries out a reset. Now you can find the 'ub’ measurement
channel in the 'Data Area’. As we did not define global start conditions, recording
starts immediately.
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S|

Display  Calbraton/Measuring oois  Windows

5 64 NewProject
e | DDUID
% @ Measurement Container

Downloading data to DDUL0 =X

Data Downl [0
Data dovwnload (reference page) to ECU is in progress.

171 of 111 KBytes writien

£ Gance
]2 |7 stanoara - i +[0) 7@
“ projectpropertis ———]

ew Project

ouz

i
T et rame, K

[ #t5y5em o [

[© Errors | [y Wamings | () Messages(6) x
EEEEET Y FIEmrn

Time Sender  Message

ame [~ source =] Descrion [=Funcion =] used - D 1319 00O~ Succesul comnedad to deves(EhemetCP)

[E @oouto Absolite bp counter 34120 DOULD- . EFK check mccsfl (EPK Device: DOULD_BASE. 0401 TSTH)

Docor @oouio ‘ongeudnolccceraton No e bou0- .. creang confgurton. =
34127 DOUI0- .. Starteddowrading cor

Bacoy @oouto transversal acceeraton information
131126 DOULO- . Reconding Sorage s deared...

Bacz @ooulo vertical acceeration N smg I~

Windows
47 Racetrack -

[Linset. [ Color -
[ Everts] ‘gomg@ [3oe
i\ .

File Explorer
il @ faln

® Out Lap Laptime

ax

Channeis
[ =1L E3 | 2 B

Name Source Descript

A X

worksneetst, |

6. Disconnect the DDU 11 network cable.

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

Choose your logger and click 'OK’ when done. The '‘Data Logger Import’ dialog opens.
Refer to the WinDarab V7 manual for instructions on how to use the ‘Data Logger Im-
port’ dialog and for more detailed descriptions and instructions.

=== [ htocst B cotrss
Click = o
'read data from —

logging device'

7@ 1 i A F -

| [Ecosevees Gampen
DLS, ST US15, WS14, S5z, MS12,WS24,C50,CED, DDUT. |

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

Click "Apply changes’ when done.
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@ Data Logger Import - ul X .
Choose your Device / IP
Settings  Current Import  Recent Impart from dropdown list
Import sources Common options /
[(IFiashCard f UsB-stick Delete ARP cache entry after ping to device faled.
Device [ Farce password, if not set by recording configuration:
DEurst Nej
Device/Flash
Device [ IP: 10.10.0.210 [limport allan connect
[(Delete transferred fies
Exportfie: | One fle v [Jimport latest files first
Save fles in: ‘C:\ ‘D
Subfolder template: ‘ v ‘ [a]+
Filename template: ‘ [CardInfo]_out [outing]_lap(ap]_frag[fragment]_[hour]_[n] v‘ [al+
Advanced... Comment Fields Apply changes

9. Connect the DDU 11 network cable.
10. Click on the ‘Current Import’ tab.

11. Click on ‘Import’ in the lower right corner. If the ‘Import all on connect’ box is
checked, the data transmission from the DDU 11 starts automatically. Measurement
files are stored automatically in the folder defined under 'Settings'.

—
5o i =
|| | Settings | CurrentImport | Recent ]_mpo.-tl
Data source: |FTP 23.06,2015 12:11:11 [ Network [DDU7-10.10.0.207 @ 18ms
Name Size (MB)  Get  Get (MB] Progress
I—TP 23.06.201512:11:11 00 [ 00 Connecting
Auto Scroll [ Shaw all files Import

12. Click on 'Close’ when the transmission has finished.

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

14. Select the measurement files from the storage folder.

15. Click on 'Open’.

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

17. 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.
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wting 091,001 03153
N

g
1 % GEEE

Set date and time

The DDU 11 is equipped with a real time clock which is supplied by an internal accumu-
lator. 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. Connect the DDU 11 to the PC.

Click on the ‘Set date’ button in the ‘System’ tab menu.

DDU10.1lp - RaceCon V2.5.5507.11 *

Display _Calbration/Measuring _ Tools _ Windows

2

workspace: 0 umiettsee | ) change rcme Y % 5\ Emergency unoc.
- & i show gria | I3 Turn right 90° || [y update ] S S Qs
e ode Protecton Sove WRRP Downlond
> B sropto gt §3 Tum 1600 | 5] setdte P set syt ogger 7 € superrm
[ 1 i 1 N l
KT - E—
|5 & NewPojea | B Devices
Gem| ] 5 Displays I
4 @ Measurement Container @ cs
~ @ooun
1 @oou
| @oous
) oo
. @ oou-s2 s
By
1 vsa spot
i st ot
B s
sts sport
s L
s =
s
|| wmssa
Sl sz
Wrsss
Wrsso
s
s
gvsss
Wvsas ione
[E5]2} | 7 standara + |3 -[@]
“ Datalogger properties
Aopcaton Race v
Name. Douio
ram arcive oouto_8as
Device properties
ecton stte meat =
Applcation n -
“The applcaton type o the dataogger
| ssysem overven T
O Erors | Ly Wamings(6) [ Messagestsn | x
EEEEET L E= T. Tme  sender  message
Name [ source [=] Descroton Elrnaon  [Flued - No © 051 0DUI0-... Calbroton data successfl plooded and ntlzed.
Boccr ®oouio transversalacccraton ad
< i 8 PRI o og - stopped | Y5 Log - Stopped

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

& Time' menu opens
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&8 New Proji
= & New Project
El".f‘ LIEL i Open..
£ & Lo
&. @@ Di{E8 Create measuring views..
[{ Download configuration...
9 Synchronize » |@ Set Date & Time.. D)J'
Current measuring media v |55 with ECU...
Create dataset.. By Change program archive...
PIN/SuperPIN... , Update firmware...
Export... L:l glploald connguratlon...
Import... ear logged data...
Properties # Clone ECU '
Delete Adjustment data 3
Save 3
Rename...

m. =@ /N TRaAnale ”I

4. Set the current local date and time as coordinated universal time.

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

08112017105335 [+

The logger's current date & time

1/13/2000 17:33:01

7.8 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.
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B e |[e ] s e | c|[e

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

%QQ@U

C80 Logger CBO Logger CB30 Legger CB80 Logger C80 Logger

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

= “:’"{p"’j_m = 44 New Project
[€] Laptrigger i
« ogm DOULO R ] DDU10
@ @ Measurement Container @ & Measurement Container

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

- 4 New Project = 44 New Project
=+a [DDUIOT + @ |DDUI0
#- @ Measurement Container & @ Measurement Container

=) Ga§ New Project

@] New Project

Laptrigger
- oo [DDUIONN (X DDU9
G- @ Logger = =g [DDUIOR

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

Existing DDU 10 errors Existing DDU 10 errors
me @89 MIL .
Locati T D .
ecsen - " | Location Type Du

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

S Dpouio, SYSTEM(laptrigger master), for 885,6 5 =

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 [ 127].
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7.9 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 DDU 11 can be used additionally in
one network for I/O expansion and or Multilogging, the mounting location is used for de-
termination between the different DDU 11.

The mounting location is permanently saved in the DDU 11. If necessary, you can reassign
a different mounting location at any time following the same procedure.

A mounting location must not be used several times in one network, this would disturb
the functionality of the respective DDU 11.

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

Project 4 x &5 New P

g.o@ ms|d  Open.

i
&

Create measuring views...

- (| Show discovered devices..,
----- U= System overview image...
5@ .

W HE (3 Import..

""" T: :,ﬁ' Properties

..... & (de Rename..
(= ﬁ Measurement Container
EI Measurement Folderl -

All connected DDU 11 are listed.

S
Discovered devices |
This Dialog shows detected devices (M60/MSI60) on connected network .
- Legend
[N Discovered
[ Discovered, Used
|| 0=

FNumber
MeD [F 02U V0O 882-01
M60 FO2U V0088202  #198 Rear =

[0 ] [(cmed | [ mr ]

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

rI\/Iotorsport BOSCH
M60

[F 02U VOO 882-01| #102
' Made in Germany

3. 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
. . -

F 02U V00 882-02

......

[ o ]lW][M]‘l‘

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

=
‘Devices [
Di 1 devi
This Dialog shows detected devices (M60/MSI60) on connected network.
Legend
[ Discovered
[ Discovered, Used
. . o

SNumber
#198

F 02U VOO 882-02

[oe | [comesl | [ et ]

It is good practice to physically label the DDU 11 with its mounting location. Now the

device is ready to be used.

A different coloring of the DDU 11 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 DDU 11 using the same location is indicated by red color-

ing the involved devices:

This Dislog shows detected devices (MB0/MSIE0) on connected network

Legend

[ Discovered
[ Discovered, Used

Bosch Motorsport
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8 Project Configuration

8.1 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. The “Create/edit math channel” window ap-
pears.

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

2nd: Click on
"Add channel"

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

s ==
. -

Define the math channel's general properties and it's calclation rule. S

a) Name: |

b) Description:
9] Fomnula

(] ot ) i ] fud ™
9 —n [
] o) ] o ] i
s e o e r—

Channels fuse F3to search). Funtions;
e) —¥ ebs ]
[ (=} sdc_diagnostic_state
| EEE
(B[} =na04

205 @ Syntax: absix)
=g ::aoe Description: Returns the absolut value from the x value *— h)

[ (= an=07 =

— g)

a'“
5§
ol ™

=
o
3

Back Net> | [ Fmsh | [ 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.
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8.2

Click ‘Finish” when done. The math channel is displayed in the math channel window.

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. The “create/edit math channel” window ap-
pears.

e e T 40 x| 1o

Tst: Double-click on - 8%, B
"Math Channels"
in Project Tree —p

2nd: Click on
the dropdown
arrow beside
'Add channel'

o Gt Groreet | B) o mesges | B oo | £ s | 0 b | 4 et | 1 Fetrss

3rd: Choose — _ Il
‘Conditional g
function...!

o x
1 X

Conthangedprotectionsiate

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

Define the i general ies and it's on rules. _ﬁ;
Name:
a) p_br_front_me
¥: Then
b) p_br_front > 20 max (p_br_front, p_br_front_mx) d)
Othenwise Reset value
¢) P [pbr_frontmx 10 e)

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

Back [ Net> | [ Ausn ] [ cancel

a) Enter the name of the conditional function.

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

¢) Enter the Then-condition. Click pencil symbol to open an editor to enter expressions.
d) Enter the Otherwise-condition. Click pencil symbol to open an editor to enter expres-
sions.

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

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 DDU 11 math channel window.

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

40

30

20

10

| | Condition ‘p_br_front > 20’

|| | | Time
Max brake pressure of the variable ‘front p_br_front_mx’
40 , ‘ |
30
20
L A A y -
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.

8.3 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. The “Create/edit condition” window ap-
pears.

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

2nd: Click on :
‘Add condition’ = =

D T L Ll el it Ll bl b d el T

2. Define the condition channel, using the following configuration possibilities:
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-
e e =
Define the: i general ies and the dition itself.
Select between single channel/value or multiple constant comparison by selecting the comparing mode: X
a) Name: |
b) Comparing mode
@ Constant (@) Channel @ Range (@ Mutiple {constant list) n
Input channel Operator. Constant value
C -
) i
General settings Qutput settings
d) —> Debounce time: 0] ms Output mode:  Constert TRUE/FALSE = il
e —P 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 DDU 11 condition
channel window.
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8.4 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 DDU 11 project.

Creating a new Condition Combination

Follow the steps shown in the screenshot.

1st: Double-click
on 'Conditional
Channels'

2nd: Click on
the dropdown —
arrow beside "Add
condition’

Ry v =Ty T T T R T T

3rd: Choose
‘Conditional
combination’

Y

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

a) ——pp! Name I

Add AND Add OR Remove Edit
b) —"N

o) o) (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 select
‘Negation (!)".

— 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 multiple condtions. x
Mame:

condComb |

Output configuration:

Constant TRUE/FALSE

Blinking
Fulsing
Toggling output

< 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 DDU 11 condi-
tion channel window.
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8.5 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 New x
Display Switch properties
Setup the up and down signal sources and the maximum court of steps.
Source for signal Up: Edge:
|,...§ @ page_up v | Falling ~
Source for signal Down: Edge:
|P...§ [E} page_dn v | Falling ~

Maximum court of steps:

() Signal source:

(®) Constant: 1212

Display switch does not wrap around -

Measurement Sheet:

Back Wext 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:

@disﬁaﬁage L.;CBU Logger

@displayPage_dn L-;CBU Logger

@displayPage_up HCSU Logger
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8.6 Timer Module

8.7

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 = = (5 (2} cond_stop #|v| |Faling v~
Measurement sheet Reset timer (optional): Edge:
v | (=3 (£} cond_reset # ~| Faling

[[] Use timer expiration to reset timer

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:

"@'ﬁmer_Mudule_ﬁme n C70
@'I’lmer_Module_trig m C70

GPS Trigger Module

The GPS Trigger Module triggers depending on GPS-position, like the GPS-laptrigger.

There are 50 GPS trigger points for parameter application of latitude/longitude coordin-
ates, as well as 10 macro-based coordinates.

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 - Add New X
GPS Trigger configuration
Freen IS Tormer T ﬂ
Fudge Factor: _ GPS5 positions (Parameter based) ' Detection range (Macro based)
| H)Dﬂlz" Latitude [DD] Longitude [DD] Detection range [m] 2
Measurement shest W 0,00000000 20,00
| - | 0.00000000 0.00000000 20,00
0.00000000 0.00000000 20,00
0.00000000 0.00000000 20,00
0.00000000 0.00000000 20,00
0,00000000 0,00000000 20,00
0,00000000 0,00000000 20,00
0.00000000 0.00000000 20,00
0.00000000 0.00000000 20,00
0.00000000 0.00000000 20,00
0.00000000 0.00000000 20,00
0,00000000 0,00000000 20,00
0,00000000 0,00000000 20,00
0.00000000 0.00000000 20,00 b
< Back Next > [ Frsh ] | Ccancel

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 - Add Mew X
GPS Trigger configuration
Specify GPS Trigger configuration. ﬂ
TR R GPS postions (Parameter based) Detection range (Macro based)
| O |
m
Measurement sheet 20,00 "
| hd | 20,00 m
20,00 m
20,00 m
20,00 m
20,00 m
20,00 m
20,00 m
20,00 m
<Back Next > [ Frsh | | cancel |

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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8.8

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..50 trigger output of parameter based trigger (n)
name_pdist_1..50 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 ERcmo

[EBGPs_Trigger_mirig_2 ERcmo

[EBGPs_rigger_pdist_2 ERco

[EbcPs_Trigger_ptrig_2 ERco

@GPS_Trigger_macm_lat_l mC?EI

@GPS_Trigger_macm_ang_l mC?EI

CPU Load Limits

As all microprocessors, the two processors of the DDU 11 have limited capacities. The cur-
rent 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 DDU 11 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

— Display configuration, especially displaying pictures
— Logger configuration (total logging rate [kB/s], conditional measurement rates)

To help respecting the limit of 85 % CPU load, the DDU 11 creates an error memory entry.
To trigger this error entry, the CPU load must exceed the limit for 5 minutes without inter-
ruption.

When being confronted with this error memory entry (see ‘Error info' in RaceCon) or when
being confronted with DDU 11 resets due to complex configuration setups, please con-
sider reducing the demands on the DDU 11 adapting the influencing factors mentioned
above.
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9 Display Configuration
9.1 Display page setup

pages

DDU10.1Ip - Racef

9.1.1 Organizing display

Spsam

LEDs et
& LEDs Right

No
Absolte o counter information

All Pages: Display elements placed on this page are displayed on all pages.

Single Page: Display elements placed on this page are displayed only on this page.

Under a Page set you can create different display configurations, like style or lan-
guage based. You can choose which page set should be used on the device (via UIM),
or via RaceCon, by right-clicking on the Page set in the project tree overview.

The priority of display elements placed on ‘All Pages’ is higher than the priority of display
elements placed on single pages.

Alarm Elements have the highest priority and are displayed in front of all other elements.
You can find alarm pages above "All pages” in the project tree.

Example: A bar graph placed on "All Pages' is displayed on all display pages and is always
in front of other display elements on single pages.

9.1.2 Adding a new display page

Click with the right mouse button on ‘Display’ in the project tree and click on ‘Add page’
in the menu or on the ‘Add’ button at the top.

Open...
¢H add page
@ Export...
@ Imnport...
|§ Properties

A new empty page opens.
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Selecting display pages
Click on the ‘Display’ tab and then on one of the page tabs at the bottom (example: ‘New
Page’).

In the Main Area, a representation of the selected page opens and can be configured.

.| Configurable
= LEDs

gggggggggggggg

Display area

.| Tabs to switch
between different
items / pages

No
information

9.1.4 Non-symmetrical arrangement of pixels

9.2

The display has a non-symmetrical arrangement of pixels in the display panel. Therefore,
elements with e.g. 40*40 pixels do not appear square, but as a rectangle, stretched a bit
along the horizontal.

To keep WYSIWIG working, we have chosen a technical trick: RaceCon offers a resolution
of 867 x 480 pixels for the display, instead of the 800 x 480 pixels in the controller, to
compensate for the asymmetry. So, the pages are designed for 867 pixels width in Race-
Con but scaled down to 800 pixels width in the control unit, so that the dimensions in
RaceCon fit to the dimensions in the control unit.

Element Configuration

You can insert different display elements and configure these in the ‘Properties’ toolbox.
For an overview of the display elements, see chapter ‘Types of display elements [ 49]".

1. Drag a display element from the toolbox and drop it on the display page.
The 'Properties’ toolbox opens and you can configure the active element.
2. Use the search bar in the ‘Data’ window, to search for a measurement channel.

3. Drag the desired measurement channel from the ‘Data’ window and drop it on the
display element.

4. Alternatively, use 'Value channel’ in the ‘Properties’ toolbox to define a measurement.
5. To swap the active channel element, click on the needed element.

6. To perform a multi selection, click and hold the mouse button and swipe over the
wanted elements. Alternatively, you can add or remove elements from the selection
with CTRL + mouse click.

(Only overlapping properties will be displayed.)

You can find the following configuration options in the 'Properties’ toolbox. The following
screenshots are created by way of example for available options. Which options will be
available, depends on which element is active:
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Appearance

Font size a8 |
Value alignment |Right |
Color value |White - |
Color title White |
Color box |Blue M |

Format
Conditional formatting

Zoom event

Size and position

— Font size: Defines the size of the font.

— Alignment: Defines the alignment of the element content.

— Value alignment: Defines the alignment of the value.

— Orientation: Defines the orientation of the element content.

— Color value: Defines the color of the value.

— Color title: Defines the color of the title.

— Color box: Defines the color of the box.

— Color bar: Defines the color of the bar.

— Color gauge: Defines the color of the gauge.

— Color ticks: Defines the color of the ticks.

— Color border: Defines the color of the border.

- Background: Defines the color of the background.

— Image file: Here you can select the image you want to display.

— Scale image: Enables the fitting of the image according to the box.

— Keep aspect ratio: Keeps the original ratio of the image.

— State channel: Defines the channel to which an alarm icon should react.
— Active icon: Defines an icon, which appears when the channel is active.
— Use inactive icon: Enables the usage of an inactive icon.

— Inactive icon: Defines an icon, which appears when the channel is inactive.
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Visible icon

Appearance

Visible icon

Show active [

ize and position

— Show active: Enables testing of the active icon (only for alarm icon elements).

Format
Appearance
Eo—
Title <channel=
Title size 20 .
Text <channel value=
Value channel | | - |
Display type |‘Lr'alue -
Decimal places |2 E|

Conditional formatting

Zoom event

Size and position

— Title: Defines a specific title.

— Title size: Defines the font size of the title.

— Text: Defines a specific text and/or a value, which will always be displayed in the box.
— Value channel: Defines the value channel, which will be monitored.

— PopUp condition: Defines the condition when the element will be visible on the dis-
play.

— Display type: Defines the type of information, which will be displayed. You can differ-
entiate between 'Value', ‘Gear’ and a type of time display.

— Decimal places: Defines the decimal places, which will be displayed.
— Fill style: Defines the style of the bar filling. You can choose between blocks and solid.
— Tick visibility: Defines the visibility of the ticks.

— Minimum value: Defines the minimum value at which the counting starts.
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Maximum value: Defines the maximum value at which the counting ends.
Start angle: Defines the angle at which the ticks start.

Angle range +/-: Defines the angle range of the ticks.

Tick mark list: Here you can edit the tick mark position.

Sub divisions: Defines the number of sub divisions between the main ticks.
Conversion table: Here you can edit the conversion table.

Fallback: Defines the displayed information when the value channel is invalid for the
enumeration box.

Conditional formatting (lower and upper limit respectively)

Appearance

Format

Conditional formatting

Loweer limit |

Limit enable

Limit |20,00 E|
Reset hysteresis 0,00 &
Color value |White M |
Color title |Green - |
Color box |Green - |
Upper limit |

Limit enable

Limit 80,00 &
Reset hysteresis 0,00 &
Color value |White - |
Color title |Red |
Color box |Red M |

Zoom event

Size and position

— Limit enable: Enables a lower limit and an upper limit respectively.
— Limit: Defines the threshold limit.

— Reset hysteresis: Defines the value as off when the hysteresis will be reset. You can

find more information about the hysteresis function in general in the chapter Hyster-
esis [ 112].

— Color value: Defines the color when the value is above/below the set threshold limit.
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— Color title: Defines the new color of the title when the value is above/below the set
threshold limit.

— Color box: Defines the new color of the element when the value is above/below the
set threshold limit.

— Color gauge: Defines the new color of the gauge when the value is above/below the
set threshold limit.

— Color ticks: Defines the color of the ticks when the value is above/below the set
threshold limit.

— Color bar: Defines the color of the bar when the value is above/below the set
threshold limit.

— Color border: Defines the new color of the border when the value is above/below the

set threshold limit.

— Background: Defines the color of the background when the value is above/below the
set threshold limit.

Zoom event

Appearance

Format

Conditional formatting
Zoom event

Zoom enable

Zoom percent |3U E|

Anchor point | Center -

Size and position

— Zoom enable: Enables the zoom event.
If checked, the box will increase its size for a short time, after the value changed.
— Zoom percent: Defines the percentage by which the box will zoom out.

— Anchor point: Defines the anchor point, which will be fixed during the zoom event.
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\

alue
T

Conditional formatting

Zoom event

Init value |U.UU E|

Size and position

- Init value: Defines the value, which will be shown in RaceCon during configuration or
on the device if the channel has no link. Allows testing the conditional formatting by
entering a representative value.

Size and position
Conditional formatting
Zoom event

Value

Size and position

L width: 260 %]
s Height:

X-Pos: Defines the x-position of the top left corner of the box within the page.

— Y-Pos: Defines the y-position of the top left corner of the box within the page.

Width: Defines the width of the element.

Height: Defines the height of the element.

9.3 Types of display elements

RaceCon has two types of element styles, the ‘Classical Elements’ and the ‘Modern Ele-
ments'. Both styles contain the same type of elements; the difference is solely in appear-
ance. Additionally, there is the basic element collection, which consists of elements
without any style. Some of these are also transparent and can be used in combination
with other elements by layering them.

Bosch Motorsport

Display_DDU_11_Manual 49 /204



You can find the following display elements in the ‘Display Elements’ catalog:

Classic Box

<channel>

Classic horizontal bar

<channel>

A
—
4]
c
c
m
o
)
v




Classic Gauge Large

Modern Box

<channel>




Modern horizontal Bar

<channel>

A
—
18]
c
c
@
o
)
v




Modern Gauge Small

V=

50

Basic Box

<channel>

Value / Text

Can be used as a simple value or text element, which might be placed on top of another
element, like the classic gauge large.

Enumeration




Can be used to translate a value into a text. For example, for a wiper setting 0 - Off, 1 -
Slow, 2 - fast

Image

Can be used to insert images, for example as background images.

Alarm Icon

Icon or Icons, which can be linked to a conditional channel.

9.4 Context menu

The context menu appears when you click with the right mouse button on a display ele-
ment.

8.

Bring to Front
Send to Back

Manage overlapping elements

Cut

Copy

Export...
Import...

Delete Delete element
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9.5 LEDs

9.5.1

The LEDs are fully configurable to show for example the optimal shifting point. They can
also be configured to flash in case of a customized condition becoming ‘true’.

Configuring shift LEDs

To use shift LEDs, you need a channel with the unit RPM. It is also possible to use gear de-
pending shift light.

You can configure the shift LEDs only in the ‘LEDs Top'.

1. Double-click on 'LEDs Top’ in the project tree.

You will find them under 'Display’.

@l — Wodsece: £ Tumettoos
e © 0 g 13 o
0010 || Race Mode Frotecion
& B Srop to 1 ) Tum 1600
\ \ Co—
Fojec Create / Edit LED patterns i Toobox P x
F ovces
@ oouto DDUTD LED configuration =
= Logger Plecse add, et o remove LED patterns and shltight. o e z
@ Display e e ; @ s
& (0sten couis
el  Add patiem 9 Add shiftlights 5 Edit entry %8 Delete entry(s) | T Move up. & Move down 07
5 o y
o0uUs
Pront Pattam Candion oo
0052 Pus
3 e E
53 St
2 S8 Spor
D CANBus3 Yoty sport
) B CANBusd V151
Computed Channels vsi5.2
& VO Channels. Mss.0
@ Calibration Items ° 5.1
& Macros =3 s
7 Math Channels ° s
7. Conitiona Chanmels =, e
Group scjustments - e
@ Master Devices < =
@ Measurement Container vsas
vsas e
veu
T w25 sport -
5 Dipay Eements
ties Heosurament ements
— 5 1o Wezsurener
B snowall oK [ Cancel ‘ll
name Pleee [=[oescpmn
EJLEDs Top_active_cond  EWDDUIO
Bteos Top._shited @oouo No
105 Top_starus @oouo inf i
(B1£0s Top_status coor  @DDUIO information

[EYERPE cvivoo- siomes_ s

2. Alternatively, click on the 'Display’ tab and then click on the colored LEDs at the top of
the display image.

@oouio vy x

e = e - v Tab 'Display’

—— Tab 'LEDs'

ok ] [ cence

information

3. Click on the button ‘Add shift lights'.
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Kyiroud

~ Button 'Add
shift lights'

information

4. The 'shift light configuration’ window appears. Set up the shifting lights using the fol-

lowing configuration possibilities:

Srift ight configuration.. ===
Edit the shift light configuration £
Shit ights are avaiable only once per Display! Select at least a revolon channel to enable the shit ights onthe device.
Input corfiguration
a, ) Revolution charnel - Gear channel - <t e )
b) B 2] o D e s it v et T
Pattem sty selection and revolution to gear mapping
c) Select Pattem shie PR D DB
Selected LED pattem
- == =] - - =]
- =] am =] -
- = =1 -
d) & = = == < il
= - == -
- - am @
= =] - -
- - =]
- L)
-

a) Choose the measurement channel for 'Revolution'. Revolution must have 1/min quantization.
b) Enter the limit value when the RPM hysteresis function is active. The RPM hysteresis function avoids
the high-frequent switchover of the measurement channel value.

¢) Choose a predefined Pattern style.

d) Define the rpm thresholds to show the LED pattern.
e) Choose the measurement channel for 'Gear'. Gear must have an ASCII quantization (1st gear="1"' = 49,
2nd gear="2" = 50, ...). (ASCll quantization is standard for the 'gear' channel of Bosch ECUs.

If you get the gear information of a different control unit as the Bosch ECU (e.g. a gearbox control unit),
use the Gear Lookup Table to translate numeric values to ASCII format.

For more information see chapter "Converting a gear channel to ASCII representation".)
f) Click with the right mouse button on the LEDs to reconfigure the LED patterns.

5. Click 'OK" when done. The configuration is displayed in the DDU 11 LED Configuration

window.

9.5.2

Converting a gear channel to ASCII representation

If you get the gear information of a different control unit as the Bosch ECU (e.g. a gearbox

control unit), use the Gear Lookup Table to translate numeric values to ASCII format.

1. Click on the ‘Measurement Sources’ button in the Toolbox.

2. Drag the ‘Gear Lookup Table’ symbol and drop it on the ‘Computed Channels’ folder.
The Gear Lookup Table Wizard appears.
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]

Drag + Drop

s
@eren]

e e

ConChangedbrotectonstate

Dot

Bviosons @0 o2

Gear Lookup Table Wizard

3.

This column shows
the numeric value

Set up the settings as shown in the screenshot.

,
e e I =

Gear lookup lable properties
Specify a mapping between input values and comesponding output (ASCII) values.

Mapping Input channel.

Input Value Qutput (ASCIN) |

<

»
>

of the input channel

This column shows
the ASClI value of —
the output channel

—>

Default output

S| oo
Z D [@ e | e w

T~

Measurement
sources

| Choose the input
channel of the
gear information

| Enter the default
ASCll value that
is set if no output
value is entered
in the table

Click 'OK" when done.

The ‘Create channel on DDU 11" window appears.

channel.

Create Channel
Set the unigue name forthe channel and add an optional description.

Mame:

Description:

Click 'Ok’ when done.

Enter the name and an optional description of the translated ASCIl measurement

e.g. 'gear ASCII'

A graphic shows the connection between the input and output channels. You can now
use the measurement channel in the shift LED configuration.

Bosch Motorsport

Display_DDU_11_Manual

57 /204



9 | Display Configuration

9.5.3 Creating customized LED pattern

You can create your own LED pattern with an individually created condition, using the top
LEDs and the ones on the sides. The LEDs illuminate or flash if the condition becomes
true.

Click on the button ‘Add pattern’ in the display view. The LED pattern configuration win-
dow appears.

LED pattem configuration... [N [

Create new LED pattem. F &Y
Select possitle LED colors directly on the pattem by cont=itmenul

Pattem

2 00 000

WMode Pattem selecton

b) ©) Solid @) Blink slow @) Blink fast Rundemo [[] @ Display ‘on'pattem () Display 'off patiem d)
Condtion

19) (=3 error_active_rotste -

Cycling of emor ertries. Signals f eror is active.

a) Choose the needed LEDs by clicking or via multiselect with ctrl + clicking

and define the color of the LEDs by right-clicking on one of the selected LEDs

b) Select if the LEDs blink or do not blink.

¢) Choose the condition when the LEDs will flash.

- Create a condition using the Condition Creator. For more information see chapter "Creating a new
condition channel".

- Choose an existing condition.

d) Check the box to show a demo of the LEDs. (Important to check blinking)

To create a LED that alternately blinks in two different colors, choose 'Display "on" pattern' and define
the LEDs in the first color. Then choose 'Display "off" pattern' and define the LEDs in the second color.

The direction of the pattern changes for each side. For the LEDs on the left side the pat-
tern starts at the bottom LEDs (right side of pattern is for the top LEDs), and for the LEDs
on the right side the pattern starts at the top LEDs (left side of the pattern is for the top
LEDs).

B Fee= ﬁ i show gt B show dloms
. "]

nep o g

Poge Set Sendrd -

ol pag’ clements

Kuonud

war
Bb_pr_good

No
information
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Kuonud

No
information

Click 'OK" when done.

The configuration is displayed in the DDU 11 LED Configuration window.

9.5.4 Assigning display pattern priority
You can assign the priority of the created display pattern and shift lights.
The pattern with a higher priority will always cover patterns with a lower priority, when it

becomes active. If a transparent (grey) LED is used in a pattern, the LEDs of lower patterns
will be visible. Please ensure that for example shift lights do not cover important warnings.

Click the "Move up’ or ‘Move down’ button to change the priority. The pattern with the
lowest number will have the highest priority.

~ @ poU7 Display

fuoud

NewPage [ [ Al Pages LeDs |l Alarms | [ Settings

9.6 Page select / Display brightness / LED
brightness

Any “event” can be used to change the display and LED brightness or the display page.
Those events can be any input channel or an internal calculated channel. In the following
chapters, you will find some examples on how to set up such a configuration.
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9.6.1 General information

To use a channel as a page switch, select “Channel based” as page switch and select the
channel you configure for a switch in the ‘display settings’ dialog (as described in the fol-
lowing chapters).

To use a channel as a brightness switch, check the box "Use a channel to switch bright-
ness” and select the channel you configure for a switch.

DDU10 display settings

Page switch: Page switch channel:
Channel based = | EY
=]

Channel based
Alarm reset channel: |

Brightness settings:

Switch 1 Switch 2 Switch 3 Switch 4 Switch 5 Switch 6
»  Background 76 57 38 19 1
LEDs 95 76 57 38 19 1
Use a channel to switch brightness: | ‘ - |

Page switch

The pages can be switched from page one to twelve. If not all twelve pages are defined,
the device switches up to the highest defined page number, and ignores higher numbers,
which are not defined.

If the channel value does not only consist of integers, the pages will be switched as fol-
lows:

Page 1 is shown with the value < 1.5
Page 2 is shown with 1.5 <= the value < 2.5

Page 3 is shown with 2.5 <= the value < 3.5

Page 12 is shown with 11.5 <= the value

Brightness switch

The brightness can be switched with 6 positions. In the display settings dialog, you will
find a chart for the 6 switch positions over the display brightness and the LED brightness
(the values are in percent).

If the channel value does not only consist of integers, the pages will be switched as fol-
lows:

Switch 1 is shown with the value < 1.5
Switch 2 is shown with 1.5 <= the value < 2.5

Switch 3 is shown with 2.5 <= the value < 3.5

Switch 6 is shown with 5.5 <= the value
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9.6.2 Option 1: Hardwired positions switch

1. Connect a 6- or 12-position switch to one of the analog input pins ANAxx and to the
sensor ground. For recommended position switches, please see chapter Upgrades
[ 111

2. Select one of the analog inputs in the project tree.

3. Go to 'Measurement Sources’ in the toolbox and select the ‘Characteristic Curve’ un-
der ‘Analog sources'. Drag and drop it on the selected analog input channel in the
project tree.

Praoject o x Toolbox 1 x
= & Mew Project Cevices
=-+[Jl DDU-52 Plus Display Elements
- ! Display Measurement Elements
- CAM Bus1 Measurement Sources
- CAM Bus 2 s g
..... Computed Channels ; —
- H§ 1O Channels [E] Bosch Wizard
_____ <@ ANAOL B Customized Sensor
_____ A} ANAD2 [=] Analogsources
_____ <} AMAO3 |_g Characteristic Curve
..... ,ﬂ B Multipoint Adjustment
_____ 4 ANAOS Sensitivity/Offset
..... “iF ANADG |=J Frequency sources
..... -4} REVO1 Characteristic Curve =
..... <} REV02 Revolution
..... 8 Calibration Items Velarity
----- B Macros [=] Computed sources
..... fe Math Channels Adjustment channel
..... Je Conditional Channels B¥ Characteristic Curve
..... Group adjustments Display Switch
..... W CCP Master ﬂ Fuel
- [y Measurement Container [E] Gear Lookup Table | 4
Hysteresis
[E Laptrigger
B PwWM Out -

4. Select "Pullup value:” 3.01 kOhm and click on ‘Next'.
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| Characteristic Curve Wiz
Pin Properties
Corfigure the analog pin propetties.
Pullup value: lgm kOhm v]

Pin Diagnosis & monitoring limits

Enabled Mirirmim: W -y
Madmurm: | 5{}D{]:3\:| my
[ <Back | [uMed2u) [ Frsh | [L.GCance

5. Define the relation between voltage and switch position and click on ‘Next'.

Voltage = 5000 x R/(R + 3010)

5000: Sensor supply (mV)

R: Resistor for each Rotary switch position (Ohm)
3010: Pull-up resistor (Ohm)

The following screenshot and the data are an example for a Bosch switch.

 Characteristic Curve Wizard - Add New ===

Characteristic Curve Properties
Adjust the sampling points using the grid on the right side. = .
i : ! ! ] ! X Aods unit m z
Y Awds unit group Y fods unit
|
mV | none | *
1 719 1
¥ 2253 2
3 403.2 3
E 4 5981 4
5 4 5
3 1097.0 6|
7y 14081 7 |
2 17704 8
: : : : : 3 22335 9
1. 27987 10
0 1000 2000 3000 <000 5000 5000 bas m_
my * | —
[ <Back | [ MNet> | | Fosn | [ Concel |
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6. Define minimum and maximum Limit.

Select "Output data type” from 8, 16 or 32 Bit.

Do not check "Use adjustment value”.

Choose the Measurement sheet and click on ‘Finish’.
'._Characheristic Curve Wizard - § ct_Ro

Limit minimum

Limit mandmum

12.D|Li~]i none

Output data type

[15 Bt

5

7] Use adiustment value

0.0 }-i none

Measurement sheet

Page_select_Rotary_sw

7.

Define Name and Description and click on 'Ok’

i Create Channel ’ \

Set the unigue name for the channel and add an optional description. “{‘é

Name:
Page_select_FRotary_sw

Description:
Page_select_FRotary_sw
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[E] Page_select_Rotary_sw

5y Mame: Page_select_Rotary_sw

Description: .I;age_se.l.é&._ﬁ-.é.iary_sw =

L Cutput e
_/_ — 5B | i
signed s o |

0

Page_select Rotary_sw_fi
& % i |
raw_Fage_select_Rotary_

L
Fin Diagnosis ‘ | se |
Taw_Page select Rotary_

% -
o o]
5000
-5000

8. Click on the 'Display’ tab and select the ‘Settings’ tab at the bottom.

9. To use the channel as a Page Switch, Select "Channel based" as page switch and se-
lect the channel configured above.

10. To use the channel as a brightness switch, check the box "Use a channel to switch
brightness" and select the channel configured above.

DDU10 display settings

Page switch: Page switch channel:

Channel based o | =l
Channel based

Alarm reset channel: | ‘vl

Brightness settings:

Switch 1 Switch 2 Switch 3 Switch 4 Switch 5 Switch 6
v Background [ICN 76 57 38 19 1
LEDs 95 76 57 38 19 1
Use a channel to switch brightness: | ‘ - |

11. Click the ‘Download’ button at the top, to download the configuration.

12. If you want to check your configured channel, ensure that the device status is green,
search for the configured channel in the Data window and double-click on it.
You will see a graphical display with the raw and the physical value of the channel.

Data 1 x
pa ]
B3303 B M M showal

| MName ] lz‘ Source EI Description = Q Page_select_Rotary_sw =
! Page_select_Rotary_sw !DDU-SZ Plus Page_select_Rotary_sw | ! Provided by DDU-52 Plus |=
™ T o g 57 Plus e E =

& Page_select_Rotary_sw | _ DDU-52 Plus Page_select_Rotal ‘ﬂ page_select_Rotary_sw
BPage_select_Rotary_sw_ﬁ !DDUSZ Plus Page_select_Rotary_sw

Braw_Page_select_Romry_sw nDDU-SZ Plus Page_select_Rotary_sw i IQ_u_:-;:hsauon: 2!0?31\{'”‘: s
= = imite:

< mn | 3 4| m ;
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Raw 116900 mv T
4
Phys. 8.0 O none e
a0 _—"
d 2
| 0,00 rone | cabrate | g i
e
; i
-
"
500 1000 1500 2000 2500 3000 3500 4000 4500 5000

my

- Math Channels | ;% Conditional Chamels CAN s | E-Macros % Errorinfo | ¥ Featuresinfo ([l LReOR R = |

9.6.3 Option 2: Up/Down switches

1. Define either one signal for a wrap around switch or two signals for an up/down
switch.

2. Select the 'Display Switch’ and drag it into the DDU 11.

Devices

Display Elements
Measurement Elements

Measurement Sources

=] Analog sources -
B8 Characteristic Curve
B Multipoint Adjustment
B8 Sensitivity/Offset

|=I Freguency sources
Characteristic Curve
Revolution
Velocity

=] Computed sources
Adjustment channel
B Characteristic Curve

Display Switch
[ Fuel

[E] Gear Lookup Table
Hysteresis
F& | antrinner

m

3. Select the Source for signal Up/Down and Edge Falling or Rising.
Select the Maximum count of steps from signal source or from constant.
Select "Display switch does wrap around” or “Display switch does not wrap around”.
“Display switch does wrap around” goes from maximum position to minimum posi-
tion or the other way around (by switching) in a loop, after the last page it starts again
with the first page.
If you choose "Display switch does not wrap around”, you need two switches to turn
the pages in both directions.
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Display Switch Wizard - Add

Display Switch properties
Setup the up and down signal sources and the maximum count of pages.

Source for signal Up:

|n@anaﬂl5

Source for signal Down:

|-@ana|}6

Madmum court of steps:

() Signal source: |

i@ Constant: |

Display switch does wrap around

Measurement Sheet:

Page_select_Togagle| sw

Name:

Page_select_Toagle_sw

Description:

Page_select_Toagle_sw

E Page_select Toggle sw

Name: Page_select_Toagle_sw

Description:  Page_select_Toggle_sw

Page Up Channel

ja
Fage Down Channel 1

Max Page Count Channel

| none |
12

q

5. Inthe project tree, select "Display” and then “Open”.
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5‘ Mew Project
=5 u! DDU-52 Plus -

eH Add page

@ Export...
léj Import...

Z  Properties

..... <@ ANADS

..... <iE REVOZ

..... % Calibration Items

..... Pﬁ Macros

..... Jfe Math Channels

..... Jfe Conditional Channels
..... Group adjustments
..... & CCP Master

- ﬁ Measurement Container

and select the channel configured above.

To use the channel as a Page Switch, check the box "Use a channel to switch pages"

To use the channel as a brightness switch, check the box "Use a channel to switch
brightness" and select the channel configured above.

[¥]Use a channel to switch pages: E-@ Page_select_Toggle_sw

|v|

Alarm reset channel: |

|V|

Brightness settings:

Switch 1 Switch 2
b Badkground 7
LEDs 95 76

Switch 5 Switch &

[|Use a channel to switch brightness: |

8. In the project tree, select “Download configuration”.
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- GEl Mew Project
==

- [ | Displ O

Open...

- [ CAN gy

Download configuration... |

..... T3 Macr e

Synchronize »
Current measuring media »
Create dataset...

PIN/SuperPIM... 3

Export...
Import...

Properties
Delete

Rename...

..... fe Math Channels

..... fe Conditional Channels
..... Group adjustments
..... & CCP Master

- [ Measurement Container

&R Mew Project I

If you want to check your configured channel, reassure that the device status is green,

double-click on the DDU 10 and select the "Statistics" tab.

The configured channel position opens.

Download configuration...
: Synchronize r
B Current measuring media r
E- CA
- CP,J';J Create dataset...
[ Cq
o & g L PIN/SuperPIN... »
""" < @ Export...
Q|® oo
- <4 & Properties
_____ -ﬁ X Delete
----- <f|dfe Rename..
----- ﬂ REWAL
..... <} REVDZ
..... % Calibration Iterns
..... Pﬁ Macros

t&sl] Mew Project ]
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DDU-52 Plus device info

DDU-52 Plus channels

Name [=]en [+ | comector [+ [Type [~ |Diagnoss |~ | Evaluation modue [=] vae [z]um [v]

Page_select_Rotary_sw < ANADS Redp18 phys B cheracteristic curve with offset adjustment 8.98 nore
Page_select_Toggle_sw Other -* toggle switch 6,00 nore
ran_Page_select Rotary_sw i ANADS Redo18 aw I characteistic curve with offset adiusiment 2.225.00 mV

LB 7 ot oo | ot et | 8 Citinesapes | otecos | @ setrg: | © devcenio | @) Era i | Fesees o

9.6.4 Option 3: CAN input signal, math channel or
ANA_IN channel

Define your CAN, math or analog input channel.

1. Select the 'Display' tab and then the 'Settings' tab at the bottom.

3 sacigrom 5 showgnd 3 show s
a =] 8 swoptoers Poge Sel Standord
oouso ]
‘ B rename (8D show a1 poge’ cements
1 [
| @8 0ouso pisplay [x]| EN
E o
— @ [showa|
dements B B Bshowall
Name
a8 g
Bacox
Gasse sox Bacey
=l ade_dagnosti_state
i ana0
Cassc horizontal E
E ano03
Banaos
E anaos
- anaos
Gasscvertcalba ane7
anaos
° ana09
ana10
Customize your display by dragging GasscGauge Lar
toolbox elements onto this screen
GasscGauge sm Bonaic
B_dspiaymenu_arr
o_pwr_good
can_Nodestate_001
= can Nodestate_ 002
8888 o, Nindes TSRS

Modern sox

-

m

No
information

| @ oo RN

Ready.

2. A’display settings’ window opens.

DDU-52Pius display settings

[TJuse a channel to switch pages:

Alam reset channel -

Brightness settings:

Switch 1 Switch 2 Suitch 3 Switch 4 Switch 5 Switch &
> sackgrond [NEERN 5 57 38 19 1

LEDs % % 57 kS 19 1
[]Use a channel to switch brightness:  |[ 3 CAN_Angle 2 -

I e e R A K = RS A A, >+

3. To use the channel as a brightness switch, check the box "Use a channel to switch
brightness" and select the channel configured above.



9 | Display Configuration

[7]se a chanel to suitch pages: B can_sngle2 =

Alarm reset channels | [~]

Brighiness settngs:
Switch 1 Switch2 Switch 3 Snitch 4 Switch 5 Switth 6
> Background 95 E 57 33 13 1
LEDs 95 7 57 38 13 1

[]se  channel to switch brightness:

4. To use a channel as a Page Switch, check the box" Use a channel to switch page" and

5.

select the channel configured above.

Click on the ‘Download’ button in the upper left corner.

9.7 Alarms

The ‘Alarm’ display element displays a warning message when a defined condition be-

comes ‘true’. When a condition becomes ‘false’, the ‘Alarm’ display element disappears.

9.7.1 General information on the Alarm Representation

Since an alarm is generally used for an urgent information, the ‘Alarm’ element has
the highest priority and will always be displayed on top of other elements.

The 'Alarm’ elements can be defined in four separate areas. In each area, only one
alarm message can be visible at the same time. If more than one alarm message is
active in one area, each one will be visible for 1.5 seconds.

The size and position within the alarm area is freely configurable.

The 'Alarm’ elements match the design styles of the general display elements and are
available in the design styles “Classic” and "Modern”. For better readability, both
styles have a non-transparent background.

An ‘Alarm’ element can display either a text, icon or a value, or any combination of
those separately.

9.7.2 Alarm configuration

To create an alarm, perform the following steps:

1.

2.

Click on the ‘Display’ tab at the top.

Click on the ‘Alarm’ tab at the bottom. The alarm configuration window opens.
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Alarm styles

Alarm areas

Choose the
alarm condition
channel

Choose one of the four alarm areas at the top left.

This defines the position on the screen, where the alarm will be displayed.
Select the design of the ‘Alarm’ element from the drop-down list on the top right.

You can choose between the “Classic” and the “Modern” style. By clicking on the
alarm style, an alarm will be added to the alarm list in the middle of the screen.

Select the "Alarm condition” channel, which will trigger the alarm when the channel
becomes true.

The “Alarm condition” channel can be any Boolean channel, like any other conditional
channel.

If desired, select a "Value Channel”.
The value can be displayed or used for a conditional formatting.
Define the text, which will be displayed in the alarm icon.

If you use the phrase <channel value>in the text, it will be substituted with the value
of the chosen channel value.

Check the size, position and appearance of the alarm in the “Alarm Area Preview".
Change the appearance according to your needs with the properties described below.
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9.7.3 Further Alarm Properties

Representation

Appearance

Format

Representation

Reset mode no... =
Blink mode off -
Min. display time enable

Min. display time [s]
Auto reset enable

Auto reset after [s]

Retrigger lock enable

Retrigger lock time [s]

Conditional formatting

nd position

Reset Mode: Defines if the alarm is resettable. For more details, see chapter Reset-
table Alarm [ 77].

Blink mode: Defines the blinking frequency of the alarm when displayed.
Min. display time enable: Enables the function min. display time.

Min. display time: Defines the minimum time an alarm will be displayed.
Auto reset enable: Enables the function “Auto reset”.

Auto reset after: Defines the time after an alarm will be hidden, even when the condi-
tion is still true, only active for resettable alarms.

Retrigger lock enable: Enables the function “Retrigger lock”. For more details, see
chapter Resettable Alarm [ 77].

Retrigger lock time: Defines the time in which a new rising edge of the alarm condi-
tion will not be accepted anymore, after an alarm was reset.
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Appearance

Appearance

Font size
Text alignment | Left
Color value White -

Color box Orange -

Representation

Conditional formatting
Value

Size and position

— Text alignment: Defines the alignment of the text.

Format

Text Alarm <channel

orm condton [ ]
Value ramel [ [~]

el plces

Representation

Conditional formatting

Font size: Defines the size of the font.

Color value: Defines the color of the value inside the alarm box.

Color box: Defines the color of the alarm box.

— Text: Defines the Text and/or the value of the alarm.
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— Alarm condition: Defines the alarm condition.

— Value channel: Defines the value channel, which may be displayed and is relevant for
the conditional formatting.

— Decimal places: Defines the decimal places, which should be displayed.

Icon

Properti

Appearance
Format

Icon

Default icons | Warning -

Default color | White

II

Representation

Conditional formatting

Size and position

— Default icons: Defines the alarm icon, which should be displayed.

— Default color: Defines the color of the icon.
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Conditional formatting (lower and upper limit respectively)

Representation

Conditional formatting

Lower limit |

Limit enable

Reset hysteresis
Color value
Color box

Upper limit ‘

Limit enable

Reset hysteresis
Color value
Color box

— Limit enable: Enables a lower limit and an upper limit respectively.
— Limit: Defines the threshold limit.

— Reset hysteresis: Defines the value as off when the hysteresis should be reset. You can
find more information about the hysteresis function in general in the chapter Hyster-
esis [ 112].

— Color value: Defines the color when the value is above/below the set threshold limit.

— Color box: Defines the new color of the box when the value is above/below the set
threshold limit.
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Value

E—

Representation
Conditional formatting

Value

Init value 0,00 E

ize and position

— Init value: Defines the value, which will be shown in RaceCon during configuration or
on the device if the channel has no link. Allows testing the conditional formatting by

entering a representative value.

Size and position

Froperties

Appearance

Representation

Conditional formatting

Size and position

X-Pos 80 2| Width 640[%]
Y-Pos 1 (2] Height 1182

— X-Pos: Defines the x-position of the top left corner of the alarm message within the

alarm area.

— Y-Pos: Defines the y-position of the top left corner of the alarm message within the

alarm area.

— Width: Defines the width of the alarm message.
— Height: Defines the height of the alarm message.
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9.7.4 Edit/Delete/Change priority of an Alarm

Perform the following steps:

1.

o vk~ W

Click on the 'Display’ tab and then on the ‘Alarm’ tab to go to the alarm configuration
window.

Select the alarm area of the desired alarm.

The center of the alarm configuration window only shows the alarms of the selected
alarm area.

Click on the alarm, which needs to be edited or deleted.
To delete the alarm, click on the red cross.
Change the properties of the alarm in the properties window on the right.

To change the priority of the alarm, click the up/down arrow to rearrange the priority
list.

If the option “Show alarms” is ticked, the alarm with the highest priority will be visible
on the display page configurator. The visibility of the alarms will not be influenced by
the priority; the alarms will always rotate, if several conditions become true.

9.7.5 Resettable Alarm

An alarm can be configured as a resettable alarm. This means that the alarm can be linked

to a second conditional channel, which will hide the alarm, when the condition becomes

true.

To configure and use a resettable alarm, perform the following steps:

1.

Click on the 'Display’ tab and then on the 'Settings’ tab to go to the “DDU10 display
settings”

Select your “Alarm reset channel”, which can be any boolean channel, like any other
conditional channel.

Click on the 'Alarms’ tab, to change to the alarm configuration window.

Create an alarm or edit an existing alarm as described in the previous chapters, to ac-
cess the properties "Representation”.

Change the “Reset mode” to resettable. The alarm will be displayed with a little cross
at the top right corner.

Important information on resettable channels:

— Only visible alarms can be reset. If several alarms are active, only the alarm which is

visible during the reset condition becoming true, will react to the reset.

— Areset alarm will not be shown again, if the alarm condition becomes true again, until

the next power cycle. Exceptions are, a change of the display page or if the retrigger
lock is enabled and the retrigger lock time is over.
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9.8 User Interface Menu UIM

You can use the User Interface Menu (UIM) to conduct minor setting changes on the DDU,
like lap time or fuel reset.

How to configure the UIM

Perform the following steps, to set up an UIM on your device:
1. Click on the 'Display’ tab on the top or double-click on “Display” in the project tree.
2. Click on the 'UIM' tab at the bottom. This will open the UIM configurator.

A

DOULD Dowrload

@onnnse )|

Oemam |

Channels to navigate
through the UIM

© Coeumamet |

@ seectchamel: |

DE=2§
P

Please add or select a menu page o item to show its configuration
uf

Move item/page up/down in the
| —— UIM menu tree

Remove selected menu element

Add menu item

Add menu page

EES =u IR

ETNew broecoDU T Bepey/M

3. Define the channels at the top, to navigate through the UIM. The selected channels
can be any Boolean channels, such as conditional channels. You can also use condi-
tion combinations to open the UIM, to avoid an unintentional start of the UIM.

NOTICE

When the close condition is true, you cannot open the UIM. This
function can be used to avoid an unwanted UIM while driving, i.e
with a condition RPM>300

4. Click "Add menu page” to create a new link to a new page on the selected page.
5. Click "Add menu item"” to create a new item on the selected page.

On a new page, you can create new items or pages as needed.
6. Define a name for your items and pages and define the settings for your items.

With a new item, you can define either labels, special functions or menu triggered
events.

Labels

— With a label you can show any channel of the current project or just a text.

Special Functions

— Page set variation: This menu entry enables you to switch between all available page
sets. Activating a different page set automatically reboots the device.

— Outing counter increment: Increments the outing counter by 1.

— Lap counter increment: Increments the lap counter by 1.
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— Lap distance reset: Resets the traveled lap distance to zero.

- Lap counter reset: Resets the lap counter to the reset value configured in the
Laptrigger options.

— Outing counter reset: Resets the outing counter to the reset value configured in the
Laptrigger options.

— Best laptime reset: Resets the best laptime.

— Segment times reset: Resets the best laptime segment times.

Menu Triggered Events

— With a menu triggered event you can define a new virtual Boolean channel, which will
jump to the condition true for 100 ms, when selected through the UIM. You can use
such a channel for sensor calibration or any further custom calculation.

A UIM configuration to change the current outing counter and to reset the best lap
time could look like this:

UIM.rlp - RaceCon V2.5.5601.11 * Display

Calibration, Format

Download

& DoU10 Display (x|
©) Cpen UM channel: @ open ‘ |
€ Close UM chamrel: | EBIE close -]
© Move up channel: @ up ‘ _|
[
2

© Move down channel: @ [} down
& select channel: [ select

LE=|23§

Configuration for Reset Best Laptime':
@

MName:

- D Outing Reset Best Laptime
Reset Outing Counter Function: Type of spedial function:
=] specal Function ) [Bestlzptime reset -
=
.g Increment Outing Counter Channel t display: T
=] | li
. Current Outing Counter

a I:l Reset Best Laptime
=
Reset Best Laptime
=
Current Best Laptime

<A AllPages | T Alarms

t/DDU 10/Display UTMAJIM) et Best Laptime
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9.9 ABS Diagnostic

ABS diagnostic can be performed from the User Interface Menu, the built-in pre-con-

figured diagnostic feature include functionalities like reading and erasing error codes and
proceeding repair bleed.

If UIM has not yet been setup in your project, see chapter User Interface Menu UIM how
to setup the menu and controls required to operate the menu.

To use ABS Diagnostic, a supporting ABS software version and device unlock is required.
See chapter Technical Data, Upgrades for details.

How to setup ABS Diagnostic

Perform the following steps, to set up ABS diagnostic on your UIM menu and device:

1. Click on the ‘Add ABS Diagnostic’ icon In UIM configuration to add the ABS diagnos-
tic to your existing menu structure.

[ IR UIM_ABS_Diagnostic.rip - RaceCon V2.12.0.3
System Logger Calibration/Measurement Format DDU10

p I

o ¢ L |

DDU10 Race Mode - Stanvdavd
t 1 [ i\ J
| emoou10 Display |
@ Open UM channel: 2

€ Close UIM channel:
© Move up channel:
© Move down channel:

@ select channel:

<
(-2 - - - -

@ Above configuration defines the input signals to interact with the menu. A minimal configuration requires at least the Open, Select and Down channel. Itis possble to use the same input channel
Open and Select. Channels are limited to Boolean inputs and triggered on rising edge of the input, with one exception:

g

r

Close UIM channel is evaluated level based and with the highest priority. This ensures that drivers will always get back to their dashboard display when the Close UIM condition is TRUE.

For details of each signal, see the tooltips to the right of each drop down.

o 2 [@

b

- uM Name: [umm

Add ABS diagnostic

" Select an ABS error text file...
€« v 4 [ > ThisPC : Documents > ABS
Organize v+ New folder
Name Date
Quick access
- I8 TKWINX_FAILUREMEMORYDESCRIPTION_BB96242_ v08_00.XML  24.05.2023 15:51 XML File
M Desktop
Downloads
B Documents
B Picture:
B Documents
File name: | TKWINX_FAILUREMEMORYDESCRIPTION_BB96242_v08_00.XML
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ABS diagnostic settin

[ @ ou10 Display |

gs

UIM_ABS_Diagnostic.rlp - Rac

onV2.12.0.3 *

Calibration/Measurement Format DDU10

@ Open UM chamnel:

€ Close UMM channel:

© Move up chamnel:

<[x

eee

© Move down channel:

@ select channel:

@ Above configuration defines the input signals to interact with the menu. A minimal configuration requires at least the Open, Select and Down channel. Itis possible to use the same input channel for
Open and Select. Channels are limited to Boolean inputs and triggered on rising edge of the input, with one exception:

Close UIM channel is evaluated level based and with the highest priority. This ensures that drivers will always get back to their dashboard display when the Close UIM condition is TRUE.

For details of each signal, see the tooltips to the right of each drop down.

(=)

&8

=25

D

Failu

Name o

<4 AlPages | ™ Alarms

Name: [aes diagnostic ]
Error textfle: [TKWINK_FAILUREMEMORYDESCRIPTION B896242_v08_00 ]
CANBus:

splay CAN bus connected to ABS CAN

re memory description file currently used, can be updated from here

f the menu item as shown in display

[S[UCN = Settings
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10 CAN Configuration

10.1

The DDU 11 has 2 (plus 2 on request) 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 DDU 11 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 Buyte 3 Bute 4 Byte § Byte B Buyte 7
0x100 i 3 p_ol = T8
0x100 1 B ¢_dam_fl Q 3_dam_r
0100 2 B &_dam_rl Q 5_damn_r

Message Row
Id Counter

Payload Area

10.2 CAN input

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 2 x

= & New Project

=+ DDU10 / Create new channel to read from CAN bus
& logger
& Display / Create new CAN output message
=] =Q CAN Bus 1 = _
CAN Ing 3 Open..
! CAN O New CAN-IN message.. Import Vector CAN database (DBC)
it B CANBUSZ) New CAN-OUT message.. | channel configuration
i & CANBus3 "
& [ CANBus4 Import CAN-IN messages from DBC file... E + Vector CAN d " b DBC
Com Export CAN-IN messages to DBC file... ), txport Vector atabase ( )
..... F puted —p . .
& @ U0 Channd@®  Bxport channel configuration
..... @ Calibration 3) Import... \
T Macros 5 — " . .
,: Math Chanl = Properties > Export RaceCon CAN configuration to file

£« Conditional Channels
Group adjustments
& Master Devices

F- B Measurement Container

\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 desired CAN bus for the new input channel
S - .
& @ Logger cas
& @ Display N Bus2 canBus3 oot
& 3 [CANELET Baudrate: 1 Msaud v Baudate: 1vsaud v Baudate: 1m0 v oous
= B CANBus2
g3 E— 8 | = @ I s A
£ 8 onan , , ol
& & YO Channels CAN Out rate Imit: 0 messagesims  CAN Out rate Imt: 0 messages/ms  CAN Out rate Imt: 0 messages/ms. M4 Sport
® Cattraton s .
& Macros CANBus 4 Msis.1 P
= MainGmes e
Group adjustments (CAN Resstor: off - M5
bl oo =
& & Measurement Container s
e S
‘AN configuraton fllevel Mess
CANInDDs 0/ 128 1 CAN OutIDs 0/ 128 | ms24 =
z ] W B
v setet [v] Lengthips)  [v) ot [ Mutipexer vae =] Type [z)omeus Nl A
18 Bypass ECU
i
o
[© Errors | |1 Wamings | [ Messages
[Neme o [elsowee (=] oeaton [l Fancion [ used 1]
No
information

3. A CAN channel configuration window opens.
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Insert the name and description of the channel.

| New CAN-IN message

MNew CAN-IN message
Configure the new CAN-IN message and an optional multiplexer.

Name:

p_oil
Description

engine oil pressure|

CAN ID:

Timeout: Default value:

Measured Value

Value:

Use Multiplexer

Representation

L

Endianes

J

Representation:

E
4

Start: Length:

Endianes:

C| o
z
[(s]
=)
o
o
(=]
L, 4] [

Conversion

Factor: none/Bit Minumum:

=
[

Offset: none Maximum:

Unitgroup:

i
51

Unit:

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.

[ ]
DDU10 CAN messages overview
CAN Bus 1 CAN Bus 2 CANBus 3
CAN Resistor: off ~ CAN Resistor: off - CAN Resistor: off v
CAN Out start delay: 0 ms CAN Out start delay: 0 ms CAN Out start delay: o ms
CAN Out rate imit: 0 messages/ms  CAN Out rate Imit: 0 messages/ms  CAN Out rate Imit: 0 messages/ms
CANBus 4
et
CAN Resistor: off ~
CAN Out start delay: 0 ms
CAN Out rate imit: 0 messages/ms
CAN configuration fil level
[ CANInIDs 1/ 128 1 CAN Out IDs 0/ 128 |
[ CAN In channels 1 / 500 1 CAN Out channels 0 / 400 |
8 Add CAN-IN + ER Add CAN-OUT - [ Edit... [} Delete
Name +[=] onD  [v]  satet [v] Length[Bts] [¥] Gid [ Muttiplexer vaie [¥] Type [] canBus [=]
B poi 0x0 0 8 - CANIn CAN Bus 1
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CAN channel configuration

N CAN-IN mossoge
Contgura the rew CAN-IN messaga and an optonsl mubpkon:

e . ==

(o)

4

Hame

pol

Descrpson

angna ol presses

Extraction of data [ e = - g
from CAN bus Timeout 0 o Dhufaccht v 0 S raw

Measurod Valu Mini CAN

Wik Feaw

— - o analyzer

2 functionality
s Mulsplaos
- -

Data

Reprossoaton [ x|

Start (] & Langth 1 =

Tye [Tos— . Erdanes L. =

] 3 4
|

Comvermon

Factor 0 1 nomeBe Menumum oo I none

Conversion to Osat w fy Fyp— e—— 550 £ none
physical values Unitgronp cna - Adpst automascally
Unit = X
— Automatic

Meoasursment Shoat .

Sedect one, or enker & naw name _opmomn prvwr e assignment to
measurement
view

[ox ] [ conca

Representation: Byte

10.2.3 Extracting data from CAN bus

Some CAN devices need to be addressed by a byte represented CAN channel. The ad-

dress can be assigned in this window and is illu

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

strated by a bargraph.

Edit CAN-IN messag

[ @)

4

b

Name:

p_oil
Description

engine oil pressure

A X |_Exiended
b) —> [ Tineou o ms Default value: 0 =] raw
Measured Value
Value: Raw:
. none ‘,,, ‘
c) el [7] Use Multiplexer
st Longn
TZE Ulslaned A Endianes: Little -
Data
a) > Representation Byle -
Type Unsigned - Endianes: Litfe =
| o 1 2 3 4 5 I3 7
e) —> T T T T T 1
Conversion
Factor 5 roneiBt  Minumum none
Offset: none Masimum none

(R—

Measurement Sheet

(] Adjust automatically

Select one, or enter a new name:

specified sheet

@ The CAN-IN message wil be added for measuring in the ‘

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.

Bosch Motorsport
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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 DDU 11 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 DDU 11, insert the channel in an online
measurement sheet which is described in the chapter Setting up an online measurement
[ 116].

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|
- &5 Mew Project
% MS6.4 Logger and Display

@~ @ Logger

[ CAMBus1
- CAM Bus 2
[ CAM Bus 3

..... Computed Channels

..... 3 Calibration ltems

..... i_‘ﬁ Macros

..... fe Math Channels

..... S Conditicnal Channels

..... Group adjustments

..... & CCP Master

E]...JH M56.4-ECL

= Measurement Container
B Measurement Folder 1

.. [ 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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DDU7.rlp - Rax

Drag + Drop

i
[roeor )

Wessrement Sorces

6 et 2] @ st

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.

DDUZ.lp

Drag + Drop

Data-Sheet 1 L

a@8 8 B showall
tene Sl

B sheet2 [ sheet 1 |

6. The measurement element displays the values of the assigned channel.

7. 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 x|
Channel creation from measurements &Y

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

1594 channels and B0 messages available channels to import:

Mane: [Unit [ 1d]  Size] RowCh | Rowal [ Descrip+ aps
accH g 777 a Vector, ath

B acey 0 777 5 Vertor ol

3 ace: o 777 3 Vertor

Dactiate bip  fag | 100 1 Vector

B activate_cut flag | 100 1 Vector,
aps ] g Vector,

B ot % 773 [ Vetar,

2B ax1_Bremse0.. g 5C00 16 Vector, < Remove

[T 500 16 Vertor —

B batt_u v 779 5 Vertor Remave all

% battow_b 78 1 i} 5 Vector v

4 | _'l_I

270 measuements in 16 CAN messages rscognized. 130 measuiements skipped.
for details check the Infolag

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 a x
= Gaf MNew Project

- @F Logger

- [ Display

CAM Bus1
CAM Input

Create new CAN output message

= >

CANBus2 0P |
..... @ Compute New CAN message.. = | Export RaceCon CAN output configuration
1/0 Chann| _ —> [

ibration & Export.. —_— to file
..... Calibration =
..... Macros |2 Import.. —_—
_____ Math Cha . - Import RaceCon CAN out configuration
SR Properties ~

..... Conditione

\ from file
..... Group adjustments

..... CCP Master Display CAN bus properties (Baudrate)
@ S Measurement Container

/

10.3.2 Create a new CAN output message channel

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

— Select ‘Add CAN-OUT' and choose the desired CAN bus for the new output channel.
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DDU10.rlp - RaceCon

Display  Calbration/Measuring  Toos

Pro

®
&
® CanBus 1 cangus2 cangus3
® e (1m0 S| | |z [ttt 5| || L vowd =|
®
@ AN Resttor o v canResstor: ot | canResstor: o -
@ O CANBus4
A Out start o ms CaN Out start e o ms AN Out start desy: o ms
3y Computed Channels i o o
& 4 VO Channels AN Out rate it 0 messagesims | CAN Out ratemt: 0 messagesims | CAN Out rae it D i
® Caliration tems
. B sport L
@ Macros CanBuss v =
& Math Channels e [ — msis2
7. Conditional Channels msso
Group adjustments AN Resstor o S mrss
vices — vss.2
o AN Out tart deay: o ms :
& @ Measurement Container
o out ate 0 messagesms
Can configuration ilvel
L CANINIDS 0/ 128 ] CAN OUtIDS 0/ 128 |

L}
s lghe
LJ

Al Tn channels 0/ 500 ] o ]
v
3 Add can-iv € ada CaN-oUT kit [ Delete 5 M2 st
ame [ oe soer [ gl 7] o (<] ke vake [<]Type Flowss ] || A
o
CAN Bus 2. B eypass £CU

@ custom £cu
2 Power conral it
Propertes s x x50

(22 | 7 standard - 3 -[@)

CAN messages

Math Chamels

E
[ Errors | | Warings| (1) Messages

T. Tme  Seder  Message

[Showail]

e 3D [+] Descroton [elRmcon—[elos ]

— The 'New CAN-OUT message’ window opens.

New CAN-OUT messa:

New CAN-OUT message F & )
Configure the CAN-OUT message and an optional multiplexer. )
Name:

CAN Message

Description

CAN ID: 0

Grid [100ms [ -]
Trigger on |Rising ~| edge

Use Muliplexer

Representation:  [Byte. - Value: [ B

Start 0 2 Length h 5]
Endianes: [Big! ~]

|} Add row... | Delete row(s) ER Add channel R Add constant.. |7 Edit.. =% Delete | Bitindex inverted

Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte B Byte 7
01 2% 0 W s e a1 e 0 e 0 P e 0 %% 0 2% e 0 e s
1

L

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

New CAN-OUT messa

New CAN-OUT message &
Configure the CAN-OUT message and an optional multiplexer. ]
Name:

CAN Message

Description

CANID: b hex [Extended
Definition of & [100ms - Trigger channel

<]

CAN message Trigger on [Rising v] edge

[Z]Use Muliplexer

Reprosentation: [Bye o Ve

st Length

Endianes: [Big ~]

|53 Add row. Delete row(s) |E® Add channel ER Add constant... =7 Edit.. E% Delete | Bit index inverted

Content of Byte 0 Byte 1 Byte 2. Byte 3 Byte 4 Byte 5§ Byte 6 Byte 7
01 9% 67 01 55700 P % e 00 %% 00 e 00 P70 M%7 00 Y560

message > ]

— Click on ‘Add channel..." or ‘Add constant...’, this opens the ‘Add new CAN out chan-
nel’ window.
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— Select the desired measurement channel and specify the message settings.

Click here

§Ps desgps ssezs

CELELLLIE:

ow il
[rame. [=]souree [ deseron e [=]ud -

oou10

The measurement channel is now assigned to the CAN message.

Add new CAN aut channel
oty thopropertes of s CAN aut chomnel

Chomst

10.3.2.1 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 small arrow beside ‘Add channel...” and select ‘Add constant...". The ‘Add new

CAN Out constant’ wind

ow appears.

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

nel settings.

4. Click 'OK" when done.

Edit CAN-OUT message

Add row... |} Delete rowls) | B} Add channel.. 1§

Byte 0 BB} Add constant.
: B Add counter.
B8 Add checksum..

byte
1 5} hexConst_01234567

B> Edit.. EX Delete | Bit index inverted
 Byted Byes

Edit CAN-OUT message N
Corfigure the CAN-OUT message and an optional multiplexer. )
Name
[CanTex_100
Description
[
CANID: 100 [#] hex  [JBtended
oLC 8 ] btes T
Grd: 100ms < Fising
[CJuse Mutiplexer
p— Bye i

0 i

Litle

Byle® Byte 7

__@wml @m-‘m‘
e

10.3.2.2 Adding CAN out ¢

To send a counter value on the CAN, perform the following steps:

1. Create a new CAN output message or edit an existing message.

ounter

2. Click small arrow beside ‘Add channel..." and select ‘Add counter...". The 'Add new

CAN out counter’ windo

3. Define the name of the counter, define the CAN channel settings.

4. Click 'OK" when done.

W appears.
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Add new CAN out Counter s
Add new Counter ’ \
Specify the properties of the CAN out Courter.
Name
|co|.|nter1
Representation: Byte -
Start 3 2. Length: 1 2.
Right shift: 0 = Endianes Little w
Counter start: 0 = Counter end: 255 =
0 1 2 3 4 5 6 7
L T T T T T I
Cancel

10.3.2.3 Adding CAN out checksum

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

2. Click small arrow beside ‘Add channel..." and select ‘Add checksum.... The ‘Add new
CAN out checksum’ window appears.

3. Define the name of the checksum, the algorithm, the byte which should be covered
by the checksum and define the CAN channel settings.

4. Click 'OK" when done.

Add new CAN out cor[%ant x

Add new Checksum F
Specify the properties of the CAN out Checksum.

Name:

||Please enter a name for the CAN out checksum

Position: 0 =

0 1 2 3 4 5 6 7

- T T T T T I 1
Checksum type: |CRCS (8H2F) b

Select bytes the checksum should be computed from (7 bytes selected)

= e ]

Cancel

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

channel.

New CAN-IN message o)
Corqure 1w CANN messog gl e S
Nane
cancrame
B R =00 =1 || esrvion s
oeves
| B r—
T | owo 0 B enies @0
* EE it . EE [ e g
Qi s s = fed
| (et v @0
1 CAN Outputs AN Restior: of Value: Rew. -] @ ooz
50 omad . [--- e o 5
- Fontnss E—— T
0 cavaus. ot Flome e T — st
& Computed Cromels 2 Ve 0 ] Brosgor |2
4 9 U0 Chames s
i S [— Lo =
& Caraton s - g : B o : E e
B acr e B e
Mt Chmes owesor: o] w1
L Conditionl Cramels oo 1
o sar
Group austments < [— A
@ vaser Do wout - N #
& @ Vismaamen Cominer st [ B s i H o
M cofgatin Al e Endones = ] s
1 sz
[— | moue
% o
T3 Acd CAN-IU)ER Add CANA 1 Ms25 sport
o NS Flomes =
B [Stowall B s w oo 1 e
G OETEN T - st oo
.o @ 2 e st
infor At automaiicaly o
matio Oty emers
sassmensuuces

ll seoctone. o entr s new neme: 1© The CAN N message il b= ddd o mecsusing i the
:

o specisdshee

[T Tme seer e

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.

113 Sport.
S8 St
Wt sport
st

B Calibration ems
® Macros.

i Math Channels
% Conditional Channels
Group adjustments
@ Master Devices

& @ Messurement Container

2 it B Delete | Bitindex inverted

L | BT, BT PAeS . Bfed . BfeS | Byes . Bfer
'

C—
=

[ Wanings]

T Tme  Sender  Messoge

7. The 'Add new CAN out channel’ dialog opens.

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

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

10. Click 'OK’" when done.
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Add new CAN out channel
Specify the properties of the CAN out channel.

Channel:

|'@b_pwr_gmd

‘ 8 Bit unsigned / little endian |

Representation: [By'te V] [¥] Multiplexed

Start: |4 El Length: |2 El

Right shift o E Endianes: |Litle

Force quantization

.o

|Unsigned

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

12. Click ‘'OK’ when done.

DDUI0.1lp - RaceC

New CAN-OUT message
‘Configue the CAN-OUT message and an optionsl muliplser

sone
e
3 o g
[ CANBus2 CAN Out start delay: CANID: o Bl hex [exended . MS3 Sport
S gmont o o o
 Compured Cramels .
2 10 Chanels omBus4 edge s
B Caliration ems Baudrate s mssz
| Macros 1] Use Muliplexer musso
£ Mo s cumsar [ L vk : E et
7 Condiion! Crames oottt - sz
Group scjustments ) e [ | Langih: N i
@ Master Devices AN Out ate I Endianes: ™ = " s
b @ WesremonConae
CAN confguration il level Al Bacdron. 3 2 [ edie. B Delete s 4
[ oo :
Sy IEE
EEENNANR, | Oy Add CAN-IN + B Add CAN-OL 2 2
Ee— o
=

[

T Tme  Seer  wessge
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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.

Export displayed content to... a X

@)

Selected items below will be exported. Please click "BExport’ to select a destination to store to. X

[ S
-] ﬂ Fuel
- E Laptrigger

-] Speed

.- @@ DDuU10 [
0[] @8 MSE Logger

() R Mse-ECU

q-[] {31} Telemetry

]D ﬁ Measurement Container

[y OO O g O e O o

Select all Deselect all [ Export as patch file

Export... Cancel

3. Click on ‘Export’ to select a destination to store.
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.
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Importing from file dummy.rex(2.13.1.4)...

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

@ X

Imported Project: Curent Project:
Category: Al ~
Fiter: Exact ~| Typea Name... Imported elements: | 1t Missing Links:  § &
I Fuel + 150 New Project -
[ Laptrigger 17 Fuel
Speed [#] Laptrigger
~ @ DDU10 [7] Speed
» ¥ Logger ~ @& DDU10
» B Display » B Logger
~ [ CAN Bus 1 » 8 Display ls
+ [ CAN Input + [23 CAN Bus 1
[} canl_0x200_Rx_ana03 + [3 CAN Input
@ canl_0x200_Rx_timestamp_1ms
[ canl_0x200_Rx_ub [} canl_0x300_Rx_trigger
[k canl_0w300_Rx_fueltest_flowrate [F3 CAN Outputs
b [0 CANBus2
[k can1_0w300_Rc_trigger + [0 CANBus 3
[k canl_(he301_Rx + 2% CAN Bus 4
[§ canl_(he302_Rx v [ Computed Channels
[k ranl evt (201 By ana(l " Fuents M
Bac et Cancel

4. Select channels to import.

5.
6.

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

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

Click ‘Finish'. If a measurement channel belongs to more than one source (e.g. DDU

Importing from file dummy.rex(2.13.14)...

a X
Select for all ambi Epertaibelanpenmn s (—_))
Solve label ambiguity...
Ambigous Label Target Label
&R [ Import File/DDU10/Logger/Logging 1/New Grouplaccz - @ Current Project/MSE-ECUlaccz
&R % Import File/DDU10/Loggen/Logging 1/New Group/acey
(% Import File/DDU10/Logger/Logging1/New Group/acex w
Do not link
(2% Current ProjectDDU10ICalibration lems/acex
@ Current Project/MS6-EC U /accx L\\,
< Back Next Finish Cancel

7.
8.

Click "Finish'.

Assign the ambiguous channels to the desired source.
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12 Analog and Frequency Inputs

12.1

12.1.1

Analog inputs
- 0to5V
— 12 bit A/D converter

— Switchable 3.01 kOhm pull-up resistor

— 10 kHz acquisition rate, up to 1 kHz recording rate

— Linear phase digital filter

Frequency inputs

— 5V Hall-effect type, 2.5V 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.

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

Search:

Ilzed Mame & v 1 Source  «  Description
Q fwheel_fl pouy Wiheel force front left
B f_wabeel fl_fi oouy Wheel force front left
B raw_[_wheel fl pouy Wiheel force front left
B raws_f kel fl_fi oouy Wheel force front 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 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

Filtered channels are routed through digital low pass filters:

— DDU 11 uses A/D converter oversampling and digital filtering to recording rate

— Digital filters eliminate ‘out-of-band’ noise

— Cut-off frequency automatically adjusted to recording rate

— Linear phase — no signal distortion

— Latency compensation — no filter delay in recorded data

Bosch Motorsport
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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 DDU 11 Project Tree.

=- & MNew Project
- -mioow |

. % Logger

- [ Display

CAM Bus1

CAN Bus 2

. [ Computed Channels

0 Cromnes |

..... HF AMNADS

..... -a} ANADY

..... <dE AMNAQDS

..... SE ANADG

..... F AMNADT

..... <dF ANAQS

..... <4F REVOL

..... «§F REVDZ

..... «5F REVO3

..... <4F REVD4

..... [ Calibration tems

..... T Macros

..... fr Math Channels

..... Je Conditional Channels

..... Group adjustments
&m0 Mactar E

m

3. Drag the "Bosch Sensor Wizard” from the Toolbox and drop it on the desired analog
input channel in the DDU 11 Project Tree.

CanChangedProtectionstate 13 “Me...  Successfuly desred the eror memary.

@
3
H
4
5
®
B
g
i
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4. The "Bosch Sensor Wizard” opens.

1st: Choose the B @
) Select a sensor, bssd o the order number E
sensor’s category
2|

Sensor category [ TEMPERATURE SENSORS ~] Calioation data
: Sensorgowp  [NTC M2 - Pullup
2nd: To narrow yg . These calibration
hoice, choose a Order rumb orm i = i
c 2 e »  ENEEE values will be used
type 0280 130 026
P 13 L]
' F 02U VOO 123-01 144 110
3rd: Select the / 186 100 L
exact type 2 2L
435 70
834 50
A 1175 40
TEMPERATURE SENSORS
1707 30
| Sensor group 2500 2
Opens sensor’s NTC M12 — —
datasheet > [W] 5396 ) =

e = Finish [ Cancel |
=
5. Click 'Finish’ when done.
The “Create channel” window opens.
6. Enter the channel name and description.
|
Create Channel &Y
Set the unique name for the channel and add an optional descrption. |
Name:
[ rad_out
Description:
[Outiet temperature of radiatad
Cancel
y
7. Click 'Ok when done.
The channel is inserted into the DDU 11 Project Tree.
Project B X || gl NewProject : | DDU7
- G New Project B
<[ [DDUT [ t_rad_out
& Logger v Name: t_rad_out
@ Display o - -
o ri [Y—— =
CANBus2 =
‘omputed Channels -
Channel is linked < ANAD3 = - T
— T L A s R
to ANAO3 = L HE=E ‘ 1
a8 ANADS 1o fi
Ll — x| .
S I E | RN o m———
[Data-ANADS 7 x T
EY ] \ LT‘
Braw_t_rad_out @oour  Outlet temperat. C % -1 - |
Braw_t rad_out fi Moou7  Outiet temperaty
[t rad_out @oou7  Outiet temperat. e
Qi o s T_ Gl sl
Input pin Pull-up physical value with
resistor is activated characteristic curve
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
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12.2.2 Configuring a generic linear sensor

Example: Acceleration sensor 5 g

— From sensor data sheet - operating characteristics:

Qutput Signal
Zerog (T = 25°C, Vgp = 5.0 V@ Vorr 295 275 v
Zerog (Vpp=50V) Vors 20 25 30 v
Sensitivity (T, = 25°C, Vpp = 5.0 V)#® 5 380 400 420 mvig
Sensitivity (Vpp = 5.0 V) s 370 430.1 mivig
Bandwidth Response 348 425 50 575 Hz
Nonlinearity . -10 PES +1.0 % F30

— 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 DDU 11 Project Tree.

3. Drag the “Sensitivity/Offset” analog signal source from the Toolbox and drop it on the
desired analog input channel in the DDU 11 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 DDU 11. It allows you to use a
push-button. The fixed value of the internal pullup-resistor is 3,010 Ohm. If using an
additional external pullup-resistor, set up the overall resistance.

Fo - B
Sensitivity / Offset Wizard - Add N_ (3

Pin Properties
Configure the analog pin properties.
Pullup value: [3.1]1 kChm v]

Pin Diagnosis & monitoring limits
[ Enabled  Mnimum: [ 5000 mv
Magmum: [ 5000 m

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.

LU

" ! : . . Y Axis unit group Y Aods unit Choose unit
' ; : : | 2| de— group and unit of
w7 1 [ Senstivty physical value
[ ok mvrg

) : : ; : Ofset 3 — Enter values from
Physical : : : : | = sensor datasheet
(channel) .
value 7

0 1000 2000 3000 400"!) 5000 6000 . .
mv < Electrical (pin) value

6. Click '‘Next" when done.

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

Analog Source Properties Enter physical
it the oxickod st rce pepotties limits of the sensor
2 _len minimum
1 Choose data type
5 . — _ sy s S
: : : : i of the measurement
/( : : : : - variable
V1 i : : 4 P ahype
s : ym
5 s : e e
——
T ‘ T E T Check box to enable
Physical limits || | o o online calibration of
of channel

offset and enter

\ ' § § : desired physical

offset value

s P e R P e IR | Wessurement sheet | Enter name to
G b automatically create
a new measurement
gBack | [ Mets> | Finish sheet
J)
7. Click ‘Finish” when done.
8. Enter a channel name and a description.
9. Click "'OK" when done.
The channel is inserted into the DDU 11 Project Tree.
* - W ooy s2pis (]|
e
Channel is linked pre s Namerace ot Name and
to ANA04 B acclat Description:  Lateral acceleration - <_ Descr[ption
@ ANAS - — editable
. LI T 3
Input pin Pull-up

resistor is
activated

Baw oce ot

S0

“sa

Sensivity and Adjustment

Pin Diagnosis ~ Offset value s epgpled
for sensor

Available measurements for channel:
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12.2.3

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 [ 116]".

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 Toper Rt Toper Rt
[°’C] [Q] [FC] Q] [°C] [Q] [°C] Q]
-40 166 047 0 16 277 40 2 685 80 628
-39 119 950 5 12 669 45 2 166 85 535
-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 27 523 30 4 030 70 876 110 251
-5 21078 35 3 267 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
A
~
1
1
1
1

Pin

Thermistor

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

2. To expand the list of 'I/O Channels’, click on "+" in the DDU 11 Project Tree.

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

on the desired analogue input channel in the DDU 11 Project Tree.
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DDUZ.1lp -

FET T —
 Uptote e B o
o el

Sve PRE,

4 » | [Toobox 2 x

@ Logger
® Dispay

® cnpust Drag + Drop —

- @ CANBus2 Glssem
@ Computed Channels [ sosch wizar

2§ 0 Chonnels - B Customized Sensor
@ [ choacrtc e
fofse
E (2 Computedsources
Adustment remnel
(o

I Charactersic Curve:

[oescpn Bl
e
A
W sensvorse
outettempean @ soeee
Brontmions  @ow  osetemes
ey Boor  outet e
Btrest Boor vt anper
Bt Boor  outet et
— + | o systemoverven | | Dstsstrnsos|

Propertes -00U7 7 x| infolstans 7 x
[ Warnings 78 | [ Mesagest) | 13535 X

Sender Message

DDU7-ie..  Lost connection to devce(EthemetXCP).
DOU7-te...  Successilly comected to device EtemetiCP).
DOU7 ...  EPK checksuccescfl, (SPK Device: DOU7_BASE 0727 )

Ao -Ne... 1o channel surce confiured, Saaping eamrt..
DOU7-Ne.. Loggerdata matchesth ca . [E]

@ infofstos [ QB o o9 -somped

4. A "Characteristic Curve Wizard" opens.

5. To activate the internal pull up-resistor, check the box. The DDU 11 pull up-resistor is
used to get a 5V signal at the analogue channel of the DDU 11. 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.

5 ] = Ty
o e I =
Pin Properties
Corfigure the analog pin properties.

Pullup value: lgm kOhm v]

Pin Diagnosis & monitoring limits

Enabled

6. Click '‘Next’ when done.
The second part of the “Sensitivity/Offset Wizard” opens.
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e
Characteristic Curve Properties
Adjust the sampling points using the grid on the right side = Choose 'Ohm' to
= enter datasheet
‘ ; : ‘ i L= lom___= 14— qles directly.
s Y Bois unit group Y Fots unit
|terrpemmre =) e - |"'_Se[ect physical
it Ohm ' unit.
1 632 80
. o 2 876 70
Physical 5 v &
channel) —> || ™7 .
Sa e ) e : ;;'ﬁ z “—Enter resistance/
T — temperature pairs
B ; P 5 from sensor data-
2 * | | sheet here (the
3.01 kOhm pullup-
g e e i e s e e A A e e e
resistor is auto-
g ; ; f ; ; matically taken
0 1000 2000 3000 4000 5000 G000
ohm into account)
<Back Nex >  Finsh
=)
7. Click '‘Next’ when done.
The third part of the “Characteristic Curve Wizard"” opens.
(e vees e S

Analog Source Properties

Adjust the analog source properties.
] ; ; : ; ; Limit minimum Enter physical limits
e L —— of the channel
Limit masdmum
70 ‘ Choose data type of
O ds
- 1:‘;:‘ b <&—the measurement
[7] Use adjustment value variable
P — 005 € Jlg—
N " . — This sensor does not
Physical need offset
limits of ] calibration
channel ~{ 5
A
10 |
o t t t t t
o 1000 2000 3000 4000 5000 5000 | | Measurement sheet | <&—Enter name to auto-
= = matically create a
B new measurement
< Back ~ Next Finish sheet
J
8. Click ‘Finish” when done.

9.

Enter channel name and description.

10. Click 'OK" when done.
The channel is inserted into the DDU 11 Project Tree.

Froject

G NewProject (8 DDU7 |

2 x

@ Logger

(@ Display

ANADS Red-p1

[t air

CAN Bus1
CAN Bus2

Name:

sv

tair

Computed Channels Description
%@ VO Channdls
<3 ANAD
< ANAD

Channel is linked __
to ANAO5

EY
B tair

]
< ANADT
3 ANADS
< REVOL

<3 REV02

[Deio -ANADS 3 x

[rore o] sou.. [] oesapon c ]
s Boou
Boou? 5000
Boou?
oo o .
oy Characteristic Adjustment
curve for sensor  is disabled

Input pin Pull-up

resistor is activated

Available measurements for channel:
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12.2.4

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 [ 116]".

Configuring a multipoint adjustment

Example: Measurement of wheel force

Physical property ‘wheel force’' not directly measurable

— 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

1. Click on 'Measurement Sources’ in the Toolbox.
2. Expand the list of 'I/O Channels’ by clicking on "+" in the DDU 11 Project Tree.

3. Drag the ‘Multipoint Adjustment’ analog signal source from the Toolbox and drop it

on the desired analog input channel in DDU 11 Project Tree.

DDU7.rip - RaceCon V2.5.0.2002

Sensitty/Offset
@ soees

Outettempe |
Outet tempe

Prinfofstats | BCAN Log -stcoped

4. A ’'Multipoint Adjustment Wizard' opens.
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5. 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 DDU 11. It allows you to use a
push-button. The fixed value of the internal pullup-resistor is 3.01 kOhm. If using an
additional external pullup-resistor, set up the overall resistance.

T ™y
Multipoint Adjustment Wizard - Add New 5

Pin Properties
Configure the analog pin properties.
Pullup value: lglm Ohm v]
Pin Diagnosis & monitoring limits

[7] Enabled i

im: | BSO00E mv
dmum: R000 =

my

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

-
Multipoint Adjustment Wizard - Add _

Mulipoint Adjustment Properties
Select the adjustment type and edit the point values. =
Choose unit group
@ - - - - Y Aois unit group_ Y Avis unit and unit of physical
3 : ; : fores, *] he value
i ' ' [%} Select type of curve

Adijustment poirts

7 . S-SR UL .. SO -
Physical ! 2 Enter I
s physical
_ z 2 10000 -
(channel) T 7 g adjustment values
value |y e || e can sl be

1 2 3 4

FointNo  <————————Flectrical (pin) value

] e | = ) [

)

7. Click '‘Next" when done.
The third part of the ‘Multipoint Adjustment Wizard' opens.
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P
Multipoint Adjustment Wizard - Add New- =5

Analog Source Properties
Adjust the analog source properties
Enter physical limits
& T T Limit minimum
o= | —of the sensor
= Limit mesdmum
P4 500000 N Choose data type
A d Output data type . of the measurement
- -
40 [OERUR TR R T variable

Use adjustment value
bolz| N <%—Enable additional
online calibration

Physical limits
of channel

N -

\\
= > p p: 5 Measurement shest o__Enter name to auto-
Point No - matically create a
new measurement
||
=Y sheet

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

10. Click "OK’" when done.
The channel is inserted into the DDU 11 Project Tree.

Project 2 X || gdl Newproject ([ pou7
CAN Bus 1 [ —
CAN Bus2
Computed Channels
2§ VO Channels

af ANAO3

F ANAOY

Channel is linked % [j:““‘“‘:lB T

to ANAO6 e
o I E
¢ REVO2 A

<3 REVO3
g REVO4 -

[ F_wheel_fi

Name: F_wheel_fi

Desaription:

Data - ANADS X

B B [Showal|
[hame S M O
[ wheel_fi (@oou7
B _wheel_fi @oou7 5000
BB wheel 6 fi [Moour .. .
Bran_fvheel§ ooy == Characteristic Adjustment

Braw_f_wheel__fi Boou7 .
curve for sensor  is enabled

Input pull-up resistor
is deactivated

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

Online definition of the curve is covered in chapter ‘Online calibration of measurement
channels [ 121]".

Note

Working with automatically created measurement sheets is explained in chapter 'Setting
up an online measurement [ 116]".
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12.2.5 Digital filter details

DDU 11 uses A/D converter oversampling and digital filtering to recording rate.

1 i g Online
Input Analog I Digital -
Pin Display
o Signal ’ AD > Digital Downsampling » Sensor > Storage
Conditioning Converter Pre-Filter — Digital Filter Evaluation Device
1 8kHz 1kHz Recording
! Rate

Digital filters eliminate 'out-of-band’ noise

Spectrum
P Filter Characteristic

A T\

Sensor Signal Spectrum

“/ Moise
e

Freguency

Cut-off frequency automatically adjusted to recording rate

4 Spectrum

““““ ™
A

A

i ‘\0.5 ¥ recording rate

' \ Frequency

-

0.4 % 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 élgnal with noise ™ N

Vol Recorded signal 100Hz
Vo \ /| (filtered)

J———

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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DDU 11 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 DDU 11 Project Tree.

3. Drag the 'Velocity' digital signal source from the Toolbox and drop it on the desired
‘REV" input channel in the DDU 11 Project Tree.

DDU7.1ip - RaceCon V-

= | €0 rumiettone  viorspace:
1193 um iht s0° i show ard

Drag + Drop

[ sou... [~] oesarpion
Woou7
Woou7
Woou7
Woou7
Woou7
Woou7
Woou7
Woou7
Woou7

Boou7

Boou7

e

8 ystem ov
7 x| [infolstatis 2 x

[ amings)| [ Missgesn | 139135 X

= [ Tve Tme Sender
03345 DDU7-Ne,
03346 DDU7-Ne,
0354 DDU7-MNe,
03547 Aem-te,
03547 DDU7-Me,

1 oot

EEzeE

Binfolstatus | DA Log stopmed

4. The 'Velocity Wizard' opens.
5. Select the sensor type. The DDU 11 works with Hall effect and DF11 sensors.

Bosch Motorsport Display_DDU_11_Manual 109 / 204



12 | Analog and Frequency Inputs

Velocity Wizard - Add N X" ]

Pin Properties
Configure the frequency pin properties.

Sensor type: Hallefect

™

Nea> | | Fesn | [ cancel

6. Click ‘Next'.

7. Define the settings for the sensor.

Velocity Properties JL
Configure a frequency input to measure a linear velocity.
Number of teeth on the
| Number of increments: | FrIEY| |
= pulse wheel
| P 2002] | Circumference of Wheel
for speed calculation
| e T = | Choose data type of the
measurement variable
Limit minimum [ 014 km/h
Limit maximum [ 40012 kmh
Measurement sheet - | Enter name to automatically
create a new measurement sheet
[ <Bak | [ Met> | [Lhusn] [LCancd ]

—

8. Click 'Finish’ when done.

9. Enter the channel name and description.

10. Click ‘'OK’ when done.

The channel is inserted into the DDU 11 Project Tree.

Project

2

Computed Channels
% /0 Channels
@ ANAO3
<3 ANAGY
<@ ANAOS
<@ ANAOS
<@ ANAOT
ANAOB

Channel is linked [ EROL
v wheel fi
to REVO1

g REVO3

< REVO4
Y Calibration ltems
B Mecros

%! o Newproject (I DDUZ |

Name: v_whesl_f

!
7

Description: s

I

Data -REVO1

x

BBfreq_v_wheel_fi @oou7
EBfreq_v_whesl i @oou7
v_wheel fi @oou7
BBv_wheel_fi [Woou7
Bv_nheel_fi_f Woou7

Input pin  Number of ~ Wheel

T

has hall  teeth circumference
interface
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12.3

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.

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 DDU 11 Project Tree.

o V2.5.0.2002

j\ﬁﬂnﬂ\kks\r orkspace: |
@ L8| rum oo showore
e ' B s od

@4 New Project [ 0oU7

Drag + Drop

[Showai]

[rore [ . [2]omowin
— ]

3] e smmorerve iR

[ Propertes - Computed Crarmels ¥ x| nisens » x|
& Gk © Eront) | [ Wamings4) ][ Messoges) 135135 X

“[rpe me
A w0334
RS
D e
A oo
P 4

102347 - Logger data matches the ocal data.

InfoStatus | B8 CAN Log - stopped

3. A’Computed Sensitivity/Offset Wizard' opens.
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12.4

,,
Computed Sensitivity / Offset Wizard - Add _ ]

Sensitivity / Offset Properties /
Adjust sensitivity and offset by editing the values on the right side.
E T AUt Chanm
- L1 \
: Y Axis unit group Y Aods unit
F - [“’“e 'I [5 ']
i Senstivty
0 : 105 none /s
# ] Offset
B E 00 none
10 B
5 .
" 7
o -3 0 15 ] ] ')
none

4. Click 'Next" when done.
The second part of the ‘Computed Sensitivity/Offset Wizard' opens.

Physical limits
of channel

<— Choose input channel

<— Choose unit group and
unit of output

<— [nter sensivity and offset
of conversion formula

E]

[ Computed Sensitivity / Offsat Wizard - Add _ =
Analeg Source Properties
Adjust the i ertie . ..
it e Enter physical limits
T Limit minimum o <l|—0f the channel
10 s
Limit maximum i Choose data type of
2005
= the measurement
Dltpitidolz bvp —variable
16 Bit -
T Check the box to
s 0[] shn force the channel's
e 00/ quantization if the
- quantization should
be a fixed value in
the whole CAN
Measurement sheet

-

system.

I Enter name to auto-

matically create a
new measurement

5. Click 'Finish” when done.

6. Enter channel name and description.

7. Click 'OK" when done.

The channel is inserted into the DDU 11 Project Tree.

Note

sheet.

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

up an online measurement [ 116]".

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 DDU 11 Project Tree.

A "Hysteresis Wizard’ opens.
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]

Hysteresis properties r
Hysteresis function wil be defined by thresholds forinput signal and two possble states of the output signal J
120 = Input charnel P — G)
@R e -]
100 J Unit group Unit <« b
B ime BIs - )
80 £ State A

Output A

- B0k : Threshold A8

Delay A>B
40
State B

Output B
; —
Threshold B2A
s
@ A Delay B2A

Power on delay Defauit state

001 0

20 +

ry

 <Bak Next > [ *_@__J)

a) Choose input measurement channel.

b) Choose unit group and unit of output.

c) 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.

3. Click ‘Next’ when done.

The second part of the "Hysteresis Wizard" opens.
T

Hysteresis output properties
The hysteresis output type can be changed.

120

Choose data type of
— 1&— the measurement variable

100

oo | l@—— Check the box to force the
channel's quantization if the

o 60 1 ; quantization should be a fixed
value in the whole CAN system

40

20 +

4 5 50 55 50 & [ \«— Enter name to automatically
= create a new measurement sheet

<Back. ] [ Nex [ Fush | [ Cancel |

4.  Click 'Finish” when done.
5. Enter channel name and description.

6. Click 'OK" when done.
The channel is inserted into the DDU 11 Project Tree.
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froea o x | tewroee [ TNE]
= 8 New Project ]

+g8 DDU10

& @ Logger
[ @ Display
3 CANBusl

Channels available . 5 cweus>
in Computed sources - 3 G
. & Computed Channels

& annels
@ Calibration Items

® Macros
fe Math Channels
fe Conditional Channels
Group adjusiments Calculation of hysteresis
@ Master Devices
& @ Measurement Container channel
Data 5 x
Available 2l
e =lsource [= ] Descriotion
measurements 5 channelt 00Ul No
&3 Channel1 @@oou10 informa
fOI’ channe[ 3 Channel1_boolean @ 0DU10 tion

Math Channels | 7+ Conditional Channels | B CAN messages | & Macros | -9|

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 DDU 11 Project Tree. Do not drop it on ‘'DDU 11!
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DDU7.1kp - Rac

W Poweadwe Plocion R
\n;r..“.mwﬂs»mw X G Update Frmvare Y.
25 || rumsoe |t snap tognal "™ ) setcate g se

SavewPRe

E=—=
ComputedChannds I soscr v

5 - B customzedsensor
Caibaton s @ o sources
s B Owmeeane
7. Mt Crannes Mot Adhstmest
7 Condons Channel Sty
Group asimens 3
@ e Crrdarsiccme

- @ Mesurement Containes e

veodty
5 compasgiouces

Drag + Drop

Deta 0007 ax

B chersaterisiccurve

v [ e s e [ 1] ovesetmanane

[ ioats ax
[0 Erorst ] [ Wornings78 | [© Messogestse) 135135 X
[ e me serd pesage 5
:‘:{‘L e (| & 033 DoUT-Ne..  Lostconnecton to deviceEtemetc?)
e e B 0o oo07Ne. Sty s o).
| e T |® ome  oowrnen s mmesh. oo oo s o )
A 0w Aemone.. Nochme souce confared g et |
(CRCNIEN Stactions 2 ® 3397 0DUT-Ne..  Loope data matches thelocal data. E|

(Bainfostotus |GG Log -somped

A ‘Calculated Speed Wizard' opens.
e e S

Calculated Speed Configuration
Select speed inputs for calculating a reference speed

Choose device

I Configure on device [l DDU7
| Input source: Whes! speeds Choose input source
(internal/external)
| Drive shaft switch: [Rear whes! drve
Choose driven axle
Speed input front left: @B v_wheel_fl |.|

Speed input front right: @Qum\,ﬂ [=]| < Choose individual wheel
speed channels

Speed input rear left @ B} v_whesl f [~]
Speed input rearright: | v whesl A I~]

[ spesd dference b Elf <t— set timit for speed
difference for calculation

4. Click 'Finish" when done.

The speed calculation is inserted into the DDU 11 Project Tree.

Speed calculation

in DDU Project -

(=)

Tree & =t
L Cofprecnieis o007 <)
T — J
Measurement S [e———— -
channels [ . st (@ v - mi
[ B 2 comancroncs

calculated speed ~ mss s e (BB :
and calculated 2.

et (@S

. ey i T
distance -

Configuration | 5 cosorae |

window - Jo et 1 merrere] © Mesoges) | s %

o
U7 Ne... Logger daa e e ca o, @l

@ioptons [ ot o3 ot
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13 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

DDU 11 supports online measurement of sensor values and diagnostic variables.

1. 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 7 % || 5 New Project
= 8 New Project
[ pou7
&- [ Measurement Container
& Measurement Folder 1

[ Sheet?
[ Sheetl

RaceCon changes
automatically

to "Calibration/
Measuring"

PEPEEPPEEPEEEE

o

No information

B sre2] @ e

2. Click on the ‘Folder/Sheets’ tab, which appears when you are in the 'Calibration/
Measurement’ window, to create a new measurement folder.

3. Click on the ‘Add’ button for folders in the upper left corner.
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Folder/sheets

" LT e
e

[ B veasrem A fr 1 |

| name
i Temperatre Gauge absp E
2 vertclBargrasn —
accy
0C_DIAGNOSTIC
adc_dagnoste_stat
=) Characteristics adjust_data_nv_cof
2 Block,Curve o ap ancor
sty ans0z
. e an203
10 8IELEDs ES)
2 Common ana05
a anc06
anso7
a ent it e
e i
] Oscilloscope E
= Controls E
2% Mo Buton ane12
ana1s
ansis
ansis
anste
b_pnr_good
CAN_BAUDRATES
can_Nodestate_001
can_Nocestate_002
can_odestate_003 ~

No
information

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

4. 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:

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

DDU10.rlp - RaceCon V2.5.5507.11 *

@

oouto

=

)

Race Mode

WY e

Messuring| Recording | Hone

| (& Measurement Folder

Devices.
Disply Elements
i Elements

= o
& Tomperature Gauge
i Vertcal Bargraph

E

Drag + Drop

5 osclloscope
2 Controls
25 Macro Button

|
|
|
|
l
|
|
|
l
|
|
|
l
|
|
|
!

Weasugement Sources

6. Select the desired measurement channel from the ‘Data’ area and drop it on the
measurement element.
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13.1.1

If the DDU 11 shows the green status, the value is displayed.

CalbrationMezsuring

@ 5 e an
«

DDUI0 | Race Mode | Measuring| Recording || None

a[siowai]

B3B3 DB showal

T a5
uo

[=Tbecs -
Absoul =]
fongi
B 00U vertca
@ooulo Trigger
Jadc_diagnostic_state &R DDUI0 Signaks
Drag + Drop S rollen. ool
Jana01 B DDUL0. raw va

ana03
anaos
anaos
anaos
ana07
ana0s

rawva
rawva

rawva
ana0s rawva
ana10

anai1
ana2
ana13
anala
anals

rawva
rawva
rawva
rawva

B acexfg] 2
@ Provided by DOULO
longiucinal accelerat

on: 0,001 [glinc
5.3

RaceCon offers different types of measurement elements:

e i o W
50 a0
40 40
30 0
20
20
10
10
0 "
0 235
5.5 a5 sO 10 20 30 40 50 60
£ s time_sec
time_sec time_sec.
Circular gauge Temperature Vertical Bar Horizontal Bar
gauge graph style graph style

time sec I 351 S il

Measurement label

Numeric indicator

18 7 T

physical value

B 4 t
1417:18,000 14:17:24 000

time [hh:mm:ss;ms]

Oscilloscope (Chart)

Automatic creation of measurement sheets

RaceCon can create measurement sheets automatically.
You can create and use measurement sheets with the DDU 11 as well as with all other
devices connected to RaceCon.
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&1 Tumleis0° Workspace: |
I ‘l}!\m@xmnﬁmw 1
B0 Tum 900 | snapto g
B x
Devies
Diay Eements
Messurenent Eements

=) sensors
& Bosch wizard

&
o 2 VO Chamnds Drag + Dro, B ustomized sersor
@ Caliration ltems 21 Analog sources
& Macros [ Characterstic Curve.

I Multpoint Adustment

e Math Channels
- Condtional Channels
Group acustments
@ CCPMaster

& Messurement Container volution

2 veicty
(&) Computedsources
Dota-Corpuied Charmds 2 x N Adustmentchomel
e ) [ charseeatic urve

B el

] GearLookup Table

Characteristic Curve

+ [=] o0 [=] oescrpton I Hysteress
[l Lootios:
e o
B Sersitivity/Offsat
SES]
o 0 8
T ¥ x|
[EE]84 | 7 stoncord -3 -[@)]
@
Name Computed Charnels o System overview | || Dataset manages |
Bl Debug. InfoStatis £
CanCrangecProtectons True o Wario) [ Mesges® | ==
ottty T B Waringi)] [ Mesages x
Tipe Tme sender Message
A\ 092619 DDU7-Ne.. Successfuly comected to device(EthemetCP).
@ 0926119 DDU7-Ne. EPK check successful. (EPKDevice: DDU7_BASE 0727 )
@ 0m26:21  DDU7-Ne... Logger data matches the local data.
Conchangedprotectionstate
@ainorsians | G Cav Log - someed

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.

p
Computed Sensitivity / Offset Wizard - Add _ |

Sensitivity / Offset Properties
Adjust senstivity and offset by edting the values on the right side.
# T T T Input channel
BB oo s |7
T R R e R e R Y Aods unit group Y Auis unit
[small signal electric +| [maA -
. g : : Senstivity
: 30_@ none / mA
o e
5 3 : : Cltoct
I U LN N SO . S [ h,uﬂnm
0
E
] 2 4 3 E 0 2 "
<Back | [LMez ] | | [ cancel ]

IS
Computed Sensitivity / Offset Wizard - Add New

=

Adjust the analeg source properties.

4 Limit minimum

O samnRnnRE

- : - i 3333333000032 mA

Output data type

ma

: : - [7] Force quantization
L > L R e FadurElmMnc
Cffset 0.0

[
. Select existing sheet
o Tz T4 s s m . || Mesoumentshedt < from list or enter name
none i
of new sheet
<Back | | M- | [ Fosn ] [ Cancel
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13.1.2

===
&

Set the unigue name for the channel and add an optional description. _.'J

Create Channel

Name:

brightness

Description:

2. To create the sheets, right-click on DDU 11 and select ‘Create measurement views..."
from the DDU 11 context menu.
EW & X || @l New Project 1" DDUT |
= & MNew Project
Som
- & Lo A Open Name: i:righiﬂess .
= @ Dis|E Create measuring views... [h—— - Click to create
@ CA . R measurement sheets
B CAl @ Download configuration...
B Col =4 5
52 Synchronize 3
] [ L=
[ ﬂ 1/0] Current measuring media 3 Ingut Channzl
Cal 2 —
g Maa % Create dataset... | dptay:beaghimess
- fe Mal B PIN/SuperPIN... v
- Jie Coi o
Gra €) Export..
.. & CCl(3)  Import..
b B Measu F Properties
_Pam—Compubed Char x el
ae  Rename..
Q B | Show all
|1ame T Iz‘ Sou... E‘ Description
P brightness Woour
E}brightness Moour

The automatically created sheet is inserted in the Project Tree under 'Measurement Con-
tainer’ and ‘Device Channels'. If the DDU 11 is connected to RaceCon and the status is
green, live values of the channels are shown.

Using the measurement sheets

1. When RaceCon is onling, 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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acc_lat - User-defined
| phys | 0,0000G  SENSITL.. 400,000 s
raw 2490,0 mv OFFSET  2500,000 mV

MIN - -5,000c

MAX ~ 5,000/¢

ADJ_VAL 0,000:

i

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 " At 0G physical
Acc U,,=2400mY Acc 0G measurement

sensw

'S b q

T o
Sensor datasheet: Offset calibration

400mVv/G
Offset 2500mY

13.2.1 Enable online offset calibration for measurement
channel

During creation of the measurement channel

Bosch Motorsport Display_DDU_11_Manual 121/ 204



13 | Online Measurement and Calibration

13.2.2 Performing the online offset calibration

Sensitivity / Offset Wizard - Add New e
Analog Source Properties
Adjust the analog source properties.
6000 T T Limit minimum
0.0 none
s Limit maxdmum
5000.01% none
Output data type
4000 - - 16 Bit =
Use adjustment value
§ a0 Lo 0022 none

2000

1000

Measurement sheet

0 1000 2000 2000 4000 5000 6000
mv .
W
:

In the channel view

ANADSRedp1 B acclat

Name:  acclat

Desaption:

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

Activate switch

ICEETCREY <+ |

to enable online
calibration

DDU 11 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.

Raw 0| mv
Pn 0,00
= Lics 4000

Calibration

target value. —> [T

Calbratesdystnent pas . A

Initiate

P

calibration

The sensor’s offset is now calibrat

ed.
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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 whee/
1. Create a multipoint adjustment measurement channel. To create a multipoint channel,
see chapter ‘Configuring a multipoint adjustment [ 105]".

2. Download the configuration on the DDU 11. To connect the DDU 11 to RaceCon, see
chapter 'Setting up a new RaceCon Project [ 15]".

3. Click on the desired channel in the DDU 11 Project Tree.

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

] A 8- x|
. Raw [ 4]y
Click to open ohys. [ 18883, 50 "DN
measurement .
channels in data e (o)
view g Analog and physical
Double-click o value
to open Click to open
online view calibration 0
! o o0 200 o0 oo o0
window m

TR o s =]

5. Click on ‘Calibrate adjustment points’ to open calibration window.

e s et r =
Multipoint adjustment calibration £%
Enter an adjustment value and click ‘Calibrate"to set the new value.
Point Value Unit Calibration
1 1000,00 none | Calibrate
I 2 3000,007 none | Calibrate
3 4000,00 none | Calibrate
4 5000,00 none | Calibrate

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

7. 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.rlp - RaceCon V2.5.1.603 *

(=) Analogsources
B Cheracteristc Curve
B MutipointAdjstment
B sensivinoffse:

15000 =) Frequency sources

Characteristic Curve

Phys. | 2500,00] none

Adustment

Adjustment channel

I Cheracteristc Curve

Display Switch

o 10000 Fre

g ] Gear Looksp Table
Hysteresis

0 1000 2000 3000 4000 5000
« i v —

No information

‘New project POU7IO Charnels|ANADS F_whee

Adjustment points vs. offset adjustment

— L
e O .
: . M umzE w |
rn-: mﬂ:m 0,000 Calbrabs
| 4 WO ey | Callrans Calbrate sdustmenl poinds
3 4000 rane | Calbrase |
& 00 rone | Callrats
/’:_w-_l
Calibration of
fndividual
4 £ cuirve polnts

U Un
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14 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.

14.1

14.1.1

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.

©- o New Project

DDU10_Test.rip

Devices

[@ Loptrigger Display Elements
-5 pow Measurement Elements
e Measuement Sources
Leaae B
5 2::'12;1 Location Type Durstion Active DateTime Occurrences Description & Bosch wizard
O caNBus2 1 No further informtion avai ¥ Customized Sensor
B cangu3 ANAE Openiine 42000 6:28:26 AM 1 No further information avai. 2 Anslogsources
O cAnBuss ANADT Openline 114000062826 AM 1 Nofurther information avai I8 charactenistic Curve
Computed Channels ANADS Openiine 29y True 412000 6:2827 AM 1 No further
/O Channels B Sensitivity/Offset
@ Calibration Jtems 3 Frequency sources
B Macros Characteristic Curve.
Jfe Math Channels Revolution
Je Conditional Channels B velocity
! Group adjustments (=) Computed sources
Group X Adstmentchomne
@ Master Devices B Characterstic Curve
& Measurement Container

Display Switch
Rl

] Gear Lookup Table
Hysteresis

€] Leptrigger
I M Out
]

Start detection of cable [ Soeed

|\ Warnings2) | (i) Messagesa19)

Type Time Sender Message a
@ 17331 DDUID-Newproject Successfully connected to device(Ethemet/XCP).
@ 173311 DDU10 - New Project EPK check successfl. (EPK Device: DDU10_BASE_0401_TST4)
@ 17331z DDU10 - New Project Device data matches the local data.
. . @ 173313 i initialized.
No information () 173w ODUI-NewProest  Successhly desred theamor memory.
@ wvas Startof =]

[l i Log -running
E7BO010, ANADS(Open ine),

Accessing the memory

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

(8 Computed Channls
2§ 10 Chamnel:
@ Coltationkems
@ Mocros
2 Meth Chonnds
% Conditons Channel:
- EY Grovp sdustments
Group

Devices

- @ Messurement Contener

DDULO_Test.p - Race

a7 Opentine
a9 Opentine

BegyTne
2T

[ soser e
VAZDDD £2625AM B Costomized sensar
A0 62526 M 3

114200062826 AN
TA2000 62827 AN

=) Computedsources
dustment channel
B Chrscartic e
K sy St
M
GearLookupTable
Hysteresis
@ Lepnzss
e

Strtdeecton o e

7 v o
st

[ rorst) | [y Warnings32)| () Messages(t1o)

No information

Type Tme Sender Message
@ w0

@ U ODUID-Newrokct  EPKchedk sccesshl (X Devce: DDUIO_BASE ODLTSTS)

@ 173312 DOUID-NewProect  Device data matches th local data.

@ s

@ wssis  ODuD-Newrokct  Sucessily dered the rornenory,

O 17338 ODUID-Newrolect  Strtof cale beskage deecton sccess il O

CH/PDUIO/L/O Charnels
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14.1.2

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

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
rom

[Poti_ANA_4_Test

B 00 Cleareror memory
BlIsneet 1 B 005 - Open cror 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

14.2 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.

14.2.1 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
& Macios

e Math Channels

e Conditonal Channels
Group acustments
Group

@ MasterDevices

@ Measurement Container

MIL off (black) —

DDUL0_T

Tree Duration Aaive

DateTime:

Occurences

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

No entries ————

- & NewProject

Constantly orange border | . B
Tl o=

MIL constantly orange —

Je Condtonel Channels
& Y Group ajustments
Group
MasterDevices
- @ Messurement Container

I

> afs
= e

& Lontricger

1 P out

a
Strt detecion o cable e
ath Chamels | - Codiionel Chanel | & 5
Data s = 8 x
e [ Womings3) [ esgest20) | 858 X
Sender vessage B
7 [ soree ] oescrption ODUID-NewProject  Lost comnecton to devieEhemet ),
)_BASE_0401.TST4)
. . DOUD -NewProject v datametches the o data.
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

5 senors

[ sosch ward

BB CustomizedSenor

(3 Alogsources

B Chanscrsic e

EpointAdustnent
B SershiyOffse

(5 Frequency sources
Cheraczistic Curve
Revolution
B velocty

5 Computedsources
Y Adistment camel
B8 Chancristic e
Display Sitch
R
GearLookupTable
Hysteresis
Bl wrigos
Wt
Wi sersiviyofse

1 No frther information ava.
1 No futber information 13-
1 o futer ifrmaton ava
1 o frter informaton avai

Startdetecon of cable

7 Vath rarrels aes

3

[ pescrpton

Info cycling through
errors, present in ——
error memory

No information

Erors(l)
Tine

1 Viminge3)

Qspeed

e
@© uvan
A wsn
© v
@ s
@© vz
@

Senter Messxe
DOUID-Newroject Startof caletreskage detecon successt,
DOUID-NewProject Lostcomectin todeiceEtenetCP).
DOUID-NewProject S check sucess, (P Deviee DDUID BASE 0401 TST4)

DDUD -Nen Project

Devic dat matchs the ocadaa

DDLU, ANAGS(Cpentine), for 113,15+ ¢ Nen
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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 17332 DOU-Newogdt  Devce dotamatches e ocal dat

Info cycling through
errors present in —____|
error memory 9

Noinformation 1§ s oouso-enproser oty dewred e eremenery

D 7338 DOUD-Newpoedt  Strtofcablerekage dtecton successfl. o

7 New ProjectDDUIONIO Grarrels

14.2.2 Error Properties

The following channels are recognized and memorized inside the devices:

err

@B@Q@IIHI@IH

error_active_rotate 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 Measurement
Actual measurement rate
Default measurement rate

4 Channel properties
Address
Annotations
Description
MName

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
Physical minimum
Physical quantisation
Physical unit

none

Breakage

14.3 Analog Input Diagnosis

14.3.1 Monitoring limits / Shortcut Detection / Cable

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

Waxmum: |

Fin Diagnosis & monitoring limits
Ensbled  Minmum: |

ANAD1Red-p28

sv Mame: Page_Switch_ANA_1

Description:

—E T:I
I st
D % Page_Switch_ANA_1_fi
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14.3.2 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.

8
g

4z|

g8

oo

Rl 1

®

ErrIIARO00U0 0

@
o

Nane.

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

$B50Er059008807F

1)

E@ll@
e [fswe  [cosopen

sore

DDULO_Test.p - RaceCon V2.5.5.0 - Mastericense Bosch *

14200062827 M

[ Erorst)| [ Warning=22)| [ Messsgestis)

~ [ oesatpron

No information

Tree Tme Sencer

Message

=)

D I oo -hewrioea

Check scessl. (K Devce: DOUI0_BASE_0401.T5T9)
Devie data matches theoca e

@ s
@ sms
@ wsms

©
© i ooun-tewproet
9

D0U -New rofect
00U -New rofect

Info  Staus

Succesily ceared th eror ey
St of cabebreskage detection sccessl
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15 Recording

15.1 Features

Synchronized recording of DDU 11 analog and digital input channels, DDU 11 internal

measurement 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)

15.2 Configuration of recordings
1. Expand the list of ‘Loggers’ by clicking on "+" in the DDU 11 Project Tree.

Project 2 X || Ga] Mew Project |

Double-click to display
the configuration
(automatically change
- - Display to "Logger")

- . CAN Bus1

= CAM Bus 2

..... Computed Channels
- ﬂ 1/0 Channels

..... @ Calibration Items

..... Bﬂ Macros

..... Jfe Math Channels

..... Jfe Conditional Channels
..... Group adjustments
..... & CCP Master

- [ Measurement Container

Data - Recording 7 x|

2. Double-click on ‘Recording’ in DDU 11 Project Tree. The recording configuration is
displayed in the Main Area.

DDU7.1lp - RaceCon V2.5.0.2002

am (elrenane | [§
284 [Jodee | Ad CYocere

@ oou7 4 b | [Data-Recordng 2

= : s [t rrmrae [ conin [t =

Variables can be grouped

(1]
m— Tabs to access conditions, settings and statistics No information

R Recoring | i Settngs | [ Statstcs

3. To add measurement channels to a recording, click 'DDU 11" in the DDU 11 Project
Tree. In the Data Area, the measurement channels are displayed.

4. Drag and drop desired measurement channels into recording group.

Bosch Motorsport Display_DDU_11_Manual 133 /204



15 | Recording

DDU7.1lp - RaceC

@

PRI
@ oo

ooy Cabratonpeanag _Tods >
ﬁ - ‘m [rene [ § D
Add G ook || AM [Jockte || Ak

O
Neem|
B B [showai]
one o

card_do_nfo 016 o e

Recording properties

Drag measurement
channels into group

R Recordng | 25 Setongs | I Staisia]

5. To edit channel’s settings, mark the channel(s) and click ‘Edit Channel’. An ‘Edit Re-
cording Channels’ window opens.

DDU7 - RaceCon 2502002

Recording rate
Tms..1s
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)

R s | 1 st [ B ]

6. Click 'OK" when done.

NOTICE

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

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

Using fast block/slow block transmission

DDU 11 telemetry uses available bandwidth of Telemetry Unit FM 40 (19,200 baud -> ap-
prox. 1,700 bytes/s). 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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15.2.1

15.2.2

Block 1 | Block 2| | Block 1 - Block 1 Q00 |Block 1 | Bleck 2| COO

Transmission Scheme

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. See chapter 'Recording statistics [ 137]" for more information.

Adding a recording
DDU 11 supports up to two independent recordings.

To add a recording, select ‘Add Recording’ from the context menu of the Logger in the
DDU 11 Project Tree.

Macros

Math Channels

..... fe Conditional Channels
..... Group adjustments
..... & CCP Master

B ﬁ Measurement Container

Project 2%
= &8 Mew Project
&+l Dou7
o Loooe e
- [y Redd Open—
- 0 Displa}r‘ Add recording
E- [ CANBY—
e CANBU® Export..
..... Compu @ Import...
o @ V00N 3 popmi
-]
Je

Maximum two recordings are possible. In the device software the 2nd recording is re-
served for scruteneering data. This recording is invisible (protected).

Adding a recording group
Recording channels can be grouped.

To add a new group, select 'Add group’ in the context menu of the recording. The groups
can be renamed to 'Gearbox’, ‘Aero’, ‘Engine’, etc.
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Project 7 x
= &8 Mew Project
=+l DDU7
5 @ Logger

E'N Open...
Display

CANBusl |  Addgroup
CAM Bus 2
Computed Ch
/O Channels
Calibration Ite
Macros

Math Channel{ a€  Rename..
..... fe Conditicnal Channels

..... Group adjustments

..... wE CCP Master

- Y Measurement Container

[

H

Il
o

(]
s

Export...

Import...

iy @

Properties

15.2.3 Global settings

To display the global DDU 11 settings, select the 'Settings’ Tab.

a) vansetings
—_——T =

R =

e fagnentton e

A

5 &

8lly

e fagnentton e

Recardng 1 -Recadog

Q)P [  emam ]

etk

@) —

] UsePSTn e
e

Eapin

D ]

No information

=

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

b) Choose your WinDarab version. In V6 the file is encrypted by WinDarab. In V7 you can
enter an optional self created password in the ‘Encryption’ field shown in f).

¢) Recording Type (Engine or Chassis).

d) Statusblock configuration file for custom Statusblock definition.

e) Choose or create the condition to start recording.

f) If selecting WinDarab V7 in b), enter a password hint and a password (optional).

g) Setting for automatic fragmentation. Do not change!

136 / 204 Display_DDU_11_Manual Bosch Motorsport



Recording | 15

15.2.4 Recording statistics

15.2.5

The tab ‘Statistics’ shows the channels’ allocation and their current data rate related to the
transmission frequency of the DDU 11 and the whole transmission system.

The overview helps to detect bandwidth bottlenecks of channels. Bandwidth bottlenecks
can be solved by changing the ‘fast/slow block’ setting for each channel.

The data rate of the whole system is often less than the data rate of the DDU 11 and limits
the overall transmission speed.

DDU7.1ip - RaceCon V2.5.0.2002

@ oovr 4 » | Dsta-Recarang s

|
B B [Showsl
ane [0 [losewin

i

No information

[ Recording | (=) Settngs | | statstes |

Recording diagnosis

The channel ‘statectrl_ok’ of the DDU 11 can be used for online monitoring of recording
status.

Bit Value Name

0 1 RECORD
1 2 DATAOK
2 4 BLKOK

3 8 =

4 16 -

5 32 -

6 64 STARTED
7 128 -

Content of status bits

Name Bitset Bit cleared

RECORD Measurement data is re- No measurement data will be stored because meas-
corded. urement thresholds are not reached.

DATAOK Received data without  Discarding received data because of wrong
error. timestamps. Check wiring of SYNC signal.

BLKOK All measurement blocks Some measurement blocks have not been set up
have been set up cor-  correctly.
rectly.
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Name Bitset Bit cleared
STARTED A measurement has A measurement is not set up. Either no recording
been set up. configuration has been found or logger software

upgrade is not activated.

15.2.6 Displaying online recording diagnosis
(‘statectrl_ok")

1. To add a Recording Diagnosis element to a measurement sheet, change to page “Cal-
ibration/Measuring” and drag a ‘Bit-LED’ element from the Toolbox and drop it on
measurement sheet.

Drag channel ‘statectrl_ok’ from the Data Area and drop it on the ‘Bit-LED" element.

tateci_ok

B sneet2 | B shest 1

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, DDU 11 is recording data: 255
— Values less than 254 indicate an error state

— ‘statectrl_ok’ can be linked to an alarm on the display. See chapter "Alarm' display
element’ for details.
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15.2.7 Further measurement labels

These additional measurement labels may help you diagnosing the state and operation of

the data logging in more detail. There are a few more, but these are usually enough.

Please refer to statectrl_ok, mentioned in more detail in chapter 'Recording diagnosis'.

Measurement label
card_part1_size

card_part2_size

ftp_UserLoggedin

meas_globcond_mO01 / _m03

meas_rate_ m01/_mO03

meas_cnt_ecu / fde

meas_cnt_int / _forked

meas_compression_m01 / _m03

meas_pretrig_buf_size_ecu / _fde

meas_backend_buf _size ecu /
_fde

meas_write_rate_intern_001 /
_002

meas_write_rate_usb_001 / _002

Function
Size of the first logging data partition in MB.

Size of the second logging data partition in MB. Atten-
tion, second logging can also be stored on first parti-
tion, depending on chosen settings (Logger -> Set-
tings).

This measurement allows to monitor for active FTP
connections. RaceCon (WinDCP) and WinDarab may
not connect in parallel.

State of the global logging start condition for first /
second logging. TRUE means data is actively recorded.

Incoming measurement data rate (first / second log-
ging) for further processing. Does not include com-
pression. Active when meas_globcond_mOx is TRUE but
may also be active while meas_globcond_mOx is FALSE,
if a pretrigger time is configured. In that case data is
transferred to the pretrigger buffer, but not necessarily
written to storage medias.

Processed data blocks for first / second logging. This
does not ensure writing the data to a storage media,
e.g. if pretrigger is configured and meas_globcond is
FALSE.

Processed data blocks per media (internal / USB).

Compression factor for first / second logging. For ex-
ample, factor 2.0 means incoming data can be reduced
to half the size, before data is written to storage me-
dias.

Size of data buffered in pretrigger, e.g., while global
logging condition is FALSE. Data will be forwarded to
storage medias when logging condition becomes
TRUE.

Size of data buffered (for first / second logging) for
processing by different storage medias (intern / USB).
It is possible, that e.g., internal storage has processed
the data already, while USB is still busy writing the data
blocks. Data is removed from the buffer as soon as all
medias have processed it.

Effective data write rate to internal storage media, after
compression, for first / second logging.

Effective data write rate to USB storage media, after
compression, for first / second logging.
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15.3 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 B X
"o g NewProject A
@8 MS6 Logger 4" Add Event.. # EditEvent.. 4 Delete Events
: @ Logger ‘Aclive | Name Desu'plbn nwo\anei
| @ B CANBusi .
Te ature B
: g CAN Bus 2 %] ‘emperatureHigh Chip temperature is ritical high _tempHigh
| @ [ CANBus3 Edit Event X
i Computed Channels
Events Edit Event oY
..... @ Calibration ltems Fillout il required fields to edit the selected event. 9
q Macros
Jc Math Channels v
Properties g x ‘

4| | ¥ standard ~ | (4 '

v Event properties
Description Chip temperature is critical his
Name TemperatureHigh

{+ Math Cha

[ warning

‘Trigger Channel

\- B B_tempHigh

Edge

[Rising

Reset Delay
[200

M 4 b ¥ X Defaut

~ \Setupsheet {Detect_event_math (Event_detection (Worksheet #1 )\DLPievents)

# O [Showai]
 Name + [ souree ' | Desariotion
Display in WinDarab:
e
1 2 3 4 “5 ] 7. 8 9 Wv“ 2 B 1.‘ 15 16 .‘7 1% 19 20 21. 2 B 24 B % 27 B 2 N 3N ’:';};1‘
® #1(00:31.93 >) Logging1 outing 012-01_2

@ Ms6 Logger  Test_event 2 RaceCon

@ MS5Logger Test event 2 RaceCon
@ M5 Logger | Test event 2 RaceCon

Create.

g
Create event when engine on switch toggled on
Create event when engine on switch toggled on
Create event when engine on switch toggled on

File events | Events rules

Events rules

Bl-GE 5

Mame

® Creator

i ==

® User defined events
4 # Chassis

@ IDamperfL_on_bump
4 # Gearbox

@ Shift 23
4 smc

@ sync_issue
4 ® 1156 Logger

@ Test event 2

()

KAMTFH

KAMTFH

KAM7FH

RaceCon

ABTZOKE!
ABTZOKE!
ABTZOKL

MS5 Logger

File events | Events rules
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15.4 Data Logger and USB recording

15.5

Default settings:

Target Partition Partition 1 & USB

Recording 1

Internal

Memory
& USB
Recording 2

!

Data from Recording 1 and Recording 2 are stored both into the Internal Memory and
additionally on the USB stick in copy.

To download the data from the Internal Memory of the logger, the Data Logger must be
selected in WinDarab and the data will be downloaded in parallel.

Alternative setting:

Target Partition Partition 2
Internal

Memory
& USB

Recording 1

Internal
Memory
(Long Term)

Recording 2

I

Recording 1 is stored on the Internal Memory and additionally on the USB stick in copy.
To download this data, the Data Logger must be selected in WinDarab.

Recording 2 is stored on only the Internal Memory. To download this data, the Long
Term logger must be selected in WinDarab.

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 DATA_USB enables USB recording. To activate Software Upgrade
DATA_USB, enter the license key as described in the chapter ‘Feature activation’ [ 20].

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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15.5.1

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 must 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 DDU 11.

Prepare a recording configuration in RaceCon.

Power on the system and connect with RaceCon to the vehicle.
Download the configuration to the DDU 11.

Record measurement data. If an USB device is present, the DDU 11 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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15.5.2 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 DDU 11 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!

15.5.3 Troubleshooting

When no data on the USB device is recorded:

Configure the measurement label usb_mediastate on a RaceCon measurement view or
on a DDU 11 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 DDU 11 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 DDU 11.

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

The DDU 10 is equipped with an ambient light sensor. The sensor is located at the front of
the DDU 10 below the LEDs on the right side. The sensor is linked to the channel “eamb”
with the unit lux.

The ambient light sensor can be used to calculate an automatic brightness switch. To use
this function, please follow the steps below.

1.

10.

3 0 [Showall
Nome.

Measure the range of light intensity in your vehicle during all relevant conditions.

The easiest option to evaluate the needed range is to log the “eamb” channel and ex-
pose the vehicle to the brightest and darkest conditions it will face during usage.

In this example, the expected value will be 10 Ix as the lowest and 300 Ix as the
highest measured light intensity in the cockpit.

Drag and drop a “Characteristic Curve” from the “Computed Sources” onto the “Com-
puted Channels”.

This will open the configuration wizard.
Select "eamb” as input channel.

Assign the lowest lux value to the highest possible brightness switch setting (6) and
the highest lux value to the lowest switch position (1).

This will generate a linear change of the switch. If needed you can include additional
points to change the linear behavior.

Click "Next” when all points are defined as needed.

lowest
1/ -

highest

No information

The “Analog Source Properties” window opens in the wizard. The maximum and min-
imum value of the channel is automatically assigned according to the previous set-
tings. In general, it should be from 1 to 6.

Click “Finish".
Assign a suiting name to the new channel and click "OK".
In this example, the channel will be named “Ambient_Light_Switch_Computed”

To avoid a toggling brightness setting, a math channel with a kind of hysteresis has to
be created.

Double click on “Math Channels” and click on “Add channel”.

Copy the Formula below into the new math channel and replace the example name
with your name of the computed channel.
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11.
12.

13.

latch(#DDU10#Ambient_Light_Switch_Computed+0.5, abs(#DDU10#Ambi-
ent_Light_Switch_Computed-#DDU10#display_brightness) > 0.6)

The formula compares the brightness setting of the device with the computed chan-
nel. If the deviation is within a certain range, it allows sending of the new value to the
device. This formula only works correctly if it is used as the brightness switch channel.

Assign a suiting name to the new channel and click "OK".

Go to "Display” - "Settings” and define the created math channel as the brightness
switch channel.

Define the percentagewise brightness of the display and the LEDs according to each
switch position.
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17 Lap Trigger

17.1

17.1.1

Lap trigger (timing beacon)

Why do we need a lap trigger (timing beacon)?
— Vebhicle 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)

) O ¢

Lap Trigger >>> H
Transmitte l\ l

I

Lap Trigger
Receiver

Electrical trigger signal

In DDU 11 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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i N 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 [ 163]) 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
49 327775, 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

General | Presettings | Conditions | Trigger | countdown | segment tming | GPS

longitude of the GPS U
detection point. > 8327774004 D
\. Dedimal longitude:
P 8,56584700 - DD
. . Laptrigger detection range:
Define the detection —_ 2 m
range around the s channelsources:
detection pOint Longitude source:

p | ops_tong
/ Latitude sources
Define the channel — Dd@wﬁl E
. GPS directior
sources for Longitude, ~—_ P [@B sre.irecion z
Latitude, Direction and 25 speed source:

™ (@ ops_sped =
Speed. = ‘

{ [€ configuration

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 ‘DDU 11'!
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DDU7.rip - RaceCon V2.5.0.2002

2 X| gl NewProject 4 b | [Toobox. B x
Do
8 =
&7 Mt cotines e
&8 et it st
|12 sensors.
et
@ | [ Boschwizard.
‘ |-l
(=) Frequency sources
E =
Drag + drop
e o x 5
B30 B M E @Sl Gear Lookup Table.
[name + [ o [ oo s
] [ veasren @ Leptrigos
Beoc_piacnosTic @oou7  Triggers the UM Out
Bodc_daostcsoie  Woowr  sonssifonc B sensitity/Offse
Bena03 Boow7  rawvabe A @ soeed
Banaos Woou7  rawvakie AT -
== .
[ %l
[EE]84 | 7 stoncord -3 -[@)]
4 Sytem overve | ) Datasetmnager]|
wioane v x
[0 Eros | [ Warmings®) 22 X |
[ o, -
@ 112631 DDU7-Ne.. Logger datamaiches theloca data
A 12ee DDU7-Ne...  Lost connection to device(Ethernet/XCP).
A\ 113308 DDU7-Ne.. Successfuly comected to device(EthemetCP).
@ 1m0 DOU7-Ne.. B checksucessfl GPKDevie: DOU7_BASE.0727 ) a
O Lm0 Lo et el gl
@ nfofStatus | @ CAN Log - stopped |

A ‘Laptrigger Wizard" window opens.
Laptrigger Wizard - Add New m

Laptrigger Configuration @
‘Select signal source and speed input of the laptrigger and adjust the track distance.
Choose the device which
Eanfatcon e SR n0U7 ~ [ receives the trigger signal
h he signal chann
Signal source: B Lotrggerpn [ - fC C;c;)sett. e sig gl c la el
‘or the trigger signa
Speed input: L] bt <
S LETS Iz Choose the source for the
Track distance: [ 40005« LAY vehicle sp eed

\ Enter the distance of

the racetrack

Laptrigger confi,  ation

General | presettings | Conditions | Trigger | Countdown | segment timing | GPs |

Corfigure on device:

a) —_— | moow .
Signal source:

b) R — E-ﬂ GPSLaptrigger [=]

o) —_ | [lowactve sonal

d) ——> R Mot Used

I [E] configuration J

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.

Hiew Froject [T

Preset values for lap counter

and outing counter i:

Minimum laptime that a new
‘best laptime' is accepted N L

Preset value for 'best laptime' —————»

| @ contguraton

Laptr uration

[ Genera[Feseing | Condions Trgger | Countdown | Seqment iming

Lap counter start value:

Outing counter start value:

Lap time threshold:

Lap time best preset:

15 eps

15 outs

1000F] s

Change signal for vehicle speed,

if desired. —_—
Enter minimum speed for

—_—
trigger release.

Define settings for distance 4

based retrigger protection.

Define settings for distance /

based forced trigger.

| @ conturaon

Ganera [ Prsstinga] Cordon | rgge | Counionn

Speed source:

D speed

M. speed

Track distance:

Min. dstance:

9] Enforce aptrigger
Max. dstance:

20F] kmn

4000 m

80 m

1207 %

800 m

Define settings for lap timing
(main trigger).

Define settings for sub trigger. ~

General [ Presettings | co

Detecton time:

Retrigger lock time:

Not applicable with a GPS lap trigger.

| @ contiguraton |

Zms
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Define settings for countdown
timer.

[ Geners | Fesetungs | condiions | Trigger| Countdove |

Mode:

> [fone =

Define settings for segment
timing.

—_—

start tme:

| @ contguration

General [ resettings | Condiions | Trigger [ Countdown {Segment timing

Mode:

hore =

[/ . segment dstance (m)

| @ configuraton |

Only applicable for a GPS Laptrigger

Define the latitude and
longitude of the GPS

. . _B : .
detection point. > 327770
\. Decimal longitude:
g 8,56584700 -+
. . Laptrigger detection range:
Define the detection B —_ s

range around the
detection point.

Define the channel
sources for Longitude,
Latitude, Direction and
Speed.

I [€] Configuration J

- @ aps_long
/ Latitude source:
—/UV [ EEE
S
\‘ GPS speed source:

™ (W opo_specd

[ General | Presettings | Conditions | Trigger | Countdown | Segment timing | &PS

Decimal Iatitude:

GPS channel sources

Longitude source;

GPS direction source:

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.

Bosch Motorsport

Display_DDU_

11_Manual

153 /204



17 | Lap Trigger

Laptrigger - Laptrigger dagnoss / reset counters.

i
Track condtos Button to reset lap distance to 0

e — T [

Accept Trigger at 20 o : I:l —
o omm | " — buttontoresetlap counter
Lap Counter l:l laps =~ Resttol

Main Trigger

Detecton Tme 15 ms Outing Counter | -l outs reo: | ge—————— Button to reset outing counter
e s Main Trigger —| none Test Trigger
Minmum Speed 20 km/h <\ I T

) Button to generate trigger signal
s Intermediate [ fnone
S getLapime [ -|s [w=wmo <e—————— Button to reset best lap time
anaiTmeout [ 50| ms

P <———— Button to reset best lap time and

distance-based segmentation
ERZERY| B ovtgger_signal_dis x

Lap trigger diagnosis scheme

Threshold Evaluation Signal Retrigger Lap Counter
Logic Conversion Characterization Protection l Recording
) ) Laptrigger_mainsig_dls Laptrigger_maintrig_dls
Input Laptrigger_signal_dls Laptrigger_imtrigsig_dls Laptrigger_imtrig_dls
channel
“4 »
Time Time Time Time
Analog signal Digital realtime A 1s pulse is generated, A 0.4s pulse is generated,
representation if a valid lap trigger pulse if a valid lap trigger has passed
of input channel has been detected retrigger protection

with positive logic

17.1.7 Lap trigger presettings

When the reset buttons on the diagnosis page are activated, these values are used.
[~ e o

T ¢

Preset values for lap counter [ Goneoi eSS candton [iger Gowonn  Segmenting
and outing counter {00 couner st vabe: s
Minimum laptime that a new i — 0 ans
'best laptime' is accepted —_— | .
Preset value for ‘best laptime' ——— """ w0 s

| B configuration

17.2 Counting outing/laps/fragments

Speed

1 | 1 1 1
........... I I I I I
! 1 : Lap 1 1 Lap2 1 Lap3 1 Lap4d I Lap5h 1 Lap 6 Time
| Outlap | I I 1 1 Inlap
Power Start of Lap trigger  Laptrigger Laptrigger Laptrigger Lap trigger End of
ON  Recording Recording
1 (Power OFF)
: < >l
Quting !

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 [ 157])
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). betsctontme:

5% ms
Retrigger lock time:
5000 ms

Define settings for sub trigger. >
Not applicable with a GPS lap trigger.

General | Presettings | Conaitons | Trigger | Countdown

| @ confguration

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,

T ] S

if desired. \» Speed source:
D s &
Enter minimum speed for o spe
. —— 200 km/m
trigger release. Track disance
Define settings for distance 4 e _—
based retrigger protection. | wma
7] Enforce aptrigger
s, detance
Define settings for distance
based forced trigger.

| @ coniuraton |
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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,

if desired.
Enter minimum speed for -

. _— 5
trigger release.

s m
Define settings for distance 4 o 0 %

based retrigger protection. 0

[V Enforce laptrigger

Max. distance:

Define settings for distance /

based forced trigger.

| & confguration |

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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17.4.1

17.4.2

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

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). f— o
Define settings for sub trigger. L) ET—— o
Not applicable with a GPS lap trigger.

General  Presettings | Conditions [ Trigger | Countdown

| @ confguraton |

Sub Trigger

4

S

Sub Trigger
<= Sub Trigger

— |
1

t

Main Trigger

The sub trigger mode cannot be used with the GPS lap trigger.

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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) ) | SenemlresivesConatons oser [ Counonn ST TG
Define settings for segment e =

rone =

timing. —_—

(/e seqment dstance (m)

| @ contiguration |

-0.3s

1000m

' h ! ' -0.25
f 0.0s 0.1s .

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.

[ Genera resetings | Condiions | Trigger | Cowtdon | Segment ming

Define settings for countdown T
timer. e

\

Start tme:

| @conturaten
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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 Presetings Conditions Trigger Countdown Segment timing GPS Known Racetracks

Decimal latitude: (~GPS Track detecoon
49,32777400 ;| DD Override Track distance & position
Decimal longitude: A
8,56584700 5 | DD
Laptrigger detection range:
308 m

GPS channel sources:
Latitude source:

BB =) gps_lat v |
Longitude source:

[0 (=3 gps_long ~|

GPS direction source:
[ (=¥ ops_direction v|

GPS speed source:

BB (=} ops_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.
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17.7

17.7.1

nfiguration

General Presettings Condiions Trigger Countdown Segment timing GPS

Builtin Racetracks

| Actve Track

Lime Rodk Park
Magny cours
Misano

Monza

Ningbo Speedpark
Nogaro

Niirburgring

Oschersieben
Oulton Park

Paul Ricard

Pau-vile

Partimao drcit
Portiand Int Raceway
Redbulling

Road America
Roddngham

Sepang

Shanghai

Siverstone

~

AEEANEREREEC

Slovakiaring
Snetterton 300

Copy
Track >

Known Racetracks

User defined Racetracks

Active  Track
Nirburgring Nordschleife

Add Track...

Edit Track. ..

Remove Track(s)
I

Edit RaceTrack 'Mirburgring Nordschleife'

Specify Racetrack properties

The GPS position indicates the postion of the start inish line.

x

RE

Track Mame: [orburgring Nordschleife]

Track length. 253782 m
GPS Latitude: 50.33401400[2] DD

GPS Longtude 6.94527800 1= DD

Get values from Laptrigger's
GPS defintion

Set values to Laptrigger’s
GPS defintion

G

Following signals are assigned to the function:

Laptrigger_trackdet_id

Laptrigger_trackdet_laplen
Laptrigger_trackdet_lat

Laptrigger_trackdet_long

Predicted Laptime

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.

Track length of the used track variant

Latitude GPS coordinate of the used GPS

trigger point

Longitude GPS coordinate of the used GPS

trigger point

The predicted laptime function allows to compare the current lap- and segment time with

the predicted time of an expected lap. Additionally, the function can estimate the laptime

of the current lap. This functionality is integrated in the laptrigger module in RaceCon.

Setting up the predicted laptime

To use the predicted laptime function you need to set up a laptrigger as described in the
chapter Lap Trigger [ 148]. 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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17.7.2

Laptrigger configuration

| General | Presettings | Conditions I Trigger I Countdown | Segment timing | GPS

Distance or
Intermediate P
. — [Dlsmnce b
Trigger
Enter your Lap segment lengths and times
Segment time Nr. | Segmentlength {m) Segment time (s)
and distance —%» |1 |50 44,800
2 1.000 93,200
L | | |
Enter your
Entire lap time:
expected S
: o005 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.

Functionality and channel outputs

Following output channels are generated by the predicted laptime function.

Laptrigger_lapdiff_pred_dls Laptime difference between the predicted
and the last laptime

Laptrigger_lapsegdiffpred_dls lagseg difference between the last segment
and the predicted segment

Laptrigger_Lapcurrpred_dls Estimated laptime of the current lap, based
on the predicted laptime and the predicted
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 GPS Sensor
18.1 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 DDU 11 (not covered here)
Serial output -> Read in messages via RS232 Interface of DDU 11

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, DDU 11 supports 1,200 to 115,200 baud. GPS Rx in-
terface baud rate must match DDU 11 interface baud rate. DDU 11 Baud rate can be set
with the ‘GPS_BAUDRATE' characteristic Data format: DDU 11 expects 8 data bits, no par-
ity bit, 1 stop bit (8N1)

18.1.1 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, DDU 11 supports 1,200 to 115,200 baud. GPS Rx in-
terface baud rate must match DDU 11 interface baud rate. DDU 11 Baud rate can be set
with the ‘GPS_BAUDRATE' characteristic Data format: DDU 11 expects 8 data bits, no par-
ity bit, 1 stop bit (8N1)

18.2 Protocol
DDU 11 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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18.3 Sensor recommendation

18.3.1

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.

164 / 204

Display_DDU_11_Manual Bosch Motorsport



GPS Sensor | 18

[@] 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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18.4

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 DDU 11 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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18.5

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

of the DDU 117

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 DDU 11 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?
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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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19 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

19.1 Software setup

Drop Telemetry from Toolbox into system overview.

o saterecording v

No information

Adding channels to telemetry
1. Expand the list of ‘Loggers’ by clicking on '+’ in the DDU 11 Project Tree.
2. Double-click on ‘Recording’ in DDU 11 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

DDU 11 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

N x|
Edit Recording Channels 29
Change the rate or condiion of the recording channels. You may also change the telemetry mods. |
Flecording channels: Rate
[ |1[| e j
Cwheel
{Cwheelfr
{Cwheel fl
Condtion:
Tiue rate:
Telomely oo
Fast -
Hone
Slow
Fesat / Ok 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 OO0 |Block 1 | Block 2| QOO

19.2 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: ‘04d2 | hex
Configure on Device: @ C80 Logger i ‘
Device Settings Channel settings
Type: Distance channel:
LTEGS ~ % !,.;]Q Laptrigger_lapdist_dis ~
Mode: Lap number channel:
Ethernet A {E@ lapctr ~
Destination IP: | 10.10.0.235 \ Lap fuel channel:
. A} Fuel_fuelcons_dis v
Destination Port: 10000 =
Data Rate: 0[] kaitss Previous lap time channel:
L.;]Q Laptrigger_laptimeold_dis ~
[ Cloud statistics enabled
GPS Latitude channel:
0 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, at least the Distance or both GPS E@ 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 to RaceCon rﬂ Mew Pro\ect/' FM4[I] 4 b X

Mame * | ¥ | Source w Width [Biyte] | Telemetry mode | Channel type v
Dous 2
distlap M55.1 2 Fast Lap distance
fuelcons M55.1 2 Fast Lap fuel
lapctr Dous 1 Fast Lap humber
laptime M5E.1 2 Fast Lap time
shime Fi40 4 Fast Tirme
m o |

Ftd40 configuration & agemert

Qn_dd a new channel | Ejgd\t channel(s). .. | ggelate channel{s)

19.3 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.
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€70_Test bmschy - WinDiarsk Server [ = |
| Workdesk CF-Cards  Telemetry Protocal  Options 7 |

[ 80| | 4 B Computer  Car Apphcation
. = | Pt UDP10000 Hm w,‘n

[TCPAIDF)
Data vall be send 1o each chert uing UDP.
B1 not found T WU sers\k2ab\D ocuments\RaceCon Projects\Dcp_1234_000n

WDServer Settings

Car'Settings

Press Fl to obtan help. NUR

1. To set up 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.

i B
Car settings u

Car seftings | UDP:10000 | New: COM

(Car name Data output to backup system
MName: Port: -
Comment: Baudrate: 9600 -

Folder with the DCP-Configuration files
i@ Use global settings (Workdesk./Settings/ Telemetry)
() This falder:

Lap protacal
Print ta: - Mao of ines perpage: &4

Save to file: E]

| ok || Canesl Apply Help

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.

4. Define the link to the folder of the *.ini files for each car or define it in the general
WDServer settings, under the ‘Telemetry’ tab.
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-

Settings ﬂ‘*

| Comman I Metwork adapters | Telemetry

Folder with the DCP-Configuration files
F:\Usemﬂd]?abﬁDucumentsHHaceCun Projects | Change

Template for the darab file name
frearHmon]Hday] [hour].Jmin] Car [camame] File Hjn]

Folder to save the darab files in

| | Change

o) (] [ o

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

6. 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.

S

.

Car settings u

UDP-10000 | New: COM
Settings
Pert: |23 -
Udp Port: 10000
0K || Canesl Apply Help

L

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

9. 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.

i T
Settings ﬁ

Common | Network adapters | Telemetry |

Folder far temporary files

p:\Users\HIEElthDucumEfﬂs\WD_Sewer [ Change ]

Folder for log file ‘wdserver log"

p\l_lsers"-}d'lzabt‘tﬂpp Data“Local\Temp Change |
oK || cancel Apply Help
b 4

Under the ‘Telemetry’ tab, the first section requests a folder path for the DCP- Configura-
tion files. This is the folder path where RaceCon stored the *.ini files required by WD-
Server.

10. 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.
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2 B
Settings ﬁ

| Comman | Metwork adapters | Telemetry

Folder with the DCP-Configuration files
F:‘xLlsers‘JcﬂEabt‘anc:uments‘xHaceCDn Projects Change

Template for the darab file name

frearHmonHday] [hour]. [min] Car [camame] File #]n]

Folder to save the darab files in

| Change

0K || Canesl Apply Help

L 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
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.

19.4 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:

L ]

b e P Rl bl by e t—- - e

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.
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20 Firmware

20.1 Firmware and configuration
DDU 11 holds 2 types of data:
Firmware: The software (PST program file) of the DDU 11.

Configuration: The default parameters for controlling the output of the DDU 11.

20.2 Firmware update

Firmware updates are performed via XCP. Following standards are supported:
— ASAM MCD-1 (XCP); Version 1.5.0; Date: 2017-11-30
— ASAM MCD-2 MC (ASAP2 / A2L); Version 1.7.1; Date: 2018-01-30

Additional files for firmware update (like ProF-Scripts for INCA) will be provided by
BOSCH.
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21 Cloning the Unit

Chapter left intentionally blank
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22 Fuel Consumption Calculation

22.1

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 DDU 11!

[ eiew roj

i‘ Devices

Display Elements

Messurement Elements

Measurement Sources

) Sensors
Bosch Wizard

[ Customized Sensor
=] Analog sources

[ Characteristic Curve

[ Multipoint Adjustment

[ sensitivity/Offset
=) Frequency sources

Characteristic Curve

Revolution
E Drag + Drop 1 velocity

1=} Computed sources.

Adjustment channel
[ Characteristic Curve
N, Display Switch
7 Fuel

[E] Gear Lookup Table
Hysteresis
[6] Laptrigger
I PWM Out

[ sensitivity/Offset

[E] Speed
| « [ -!\
“ il System Overview ‘
A "fuel consumption wizard’ opens.
Fuel Consumption Wizard - Add New u
Fuel Consumption Configuration
Select a fuel ion source ch | for the fuel ption.
General
| Configure an device W oou7 | < a)

I Tank capacity 8005 1] < b)

Fuel consumption calculation

| Mode |Usm§fuet consumed b | < C)
| Fuel input L'_@Mc{ms ‘ - | X 0.001 Adaption factor to [ml]l < d)
IConsumEtion correction factor 1,000 | = e)

Remaining laps calculation

Mode Lastlap's consumption - j
— | - )
Target lap consumption 305 1
Reset fuel consumption
[By RaceCon v
| | < 9)
Low active signal v
Not Used
< Back Next = Finish I l Cancel

a) Change device for fuel calculation, if desired.
b) Enter tank capacity of vehicle.

¢) Choose calculation mode:
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— 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

— Tml/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.

22.2 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.

Settings
overview

Total consumption -
Fuel consumption
Fuel remaining

Last lap's consumption

Current lap's consumptiol

JLLL

Laps remaining

reetoo  ——

Button to reset total
fuel consumption
(Reset with RaceCon
only)

Button to reset fuel
consumption manually
(Can also be triggered )
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Example

Fuel

Tank
capacity

™ Fuel_fuelcons

— Fuel_fuelrem

Lap 1 Lap 2 Lap 3 Lap 4 Lap 5 Llap6 Time
Outlap behind Pacecar Inlap
Fuel
| 1 ] 1 1 1
| 1 ] 1 1 1
I 1 I 1 1 1
! 1 1 1 ’Fueljuellapold
I 1 T 1
1 1 /’L//_,; J’_’Weljuellap
I Lap1 I Llap2 I Lap3 1 Lap 4 I Lap5 1 Lap 6 Tim'e
1 Outlap 1 | 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

180 /204

Display_DDU_11_Manual Bosch Motorsport



RaceCon Shortcuts | 23

23 RaceCon Shortcuts

The table shows important shortcuts simplify controlling the DDU 11 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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24.1

24.2

24.2.1

Legal

Legal Restrictions of Sale

The sale of this product in Mexico is prohibited.

Due to embargo restrictions, sale of this product in Russia, Belarus, Iran, Syria, and North
Korea is prohibited.

Open Source Software (OSS) Declaration for
the Display

These third party software components are used within the Graphic Rendering Engine.

antlr-2.7.7 jar License
ANTLR-2.7.7

SOFTWARE RIGHTS

ANTLR 1989-2006 Developed by Terence Parr

Partially supported by University of San Francisco & jGuru.com

We reserve no legal rights to the ANTLR--it is fully in the public domain. An individual or
company may do whatever they wish with source code distributed with ANTLR or the
code generated by ANTLR, including the incorporation of ANTLR, or its output, into com-
mercial software.

We encourage users to develop software with ANTLR. However, we do ask that credit is
given to us for developing ANTLR. By "credit”, we mean that if you use ANTLR or incor-
porate any source code into one of your programs (commercial product, research project,
or otherwise) that you acknowledge this fact somewhere in the documentation, research
report, etc... If you like ANTLR and have developed a nice tool with the output, please
mention that you developed it using ANTLR. In addition, we ask that the headers remain
intact in our source code. As long as these guidelines are kept, we expect to continue en-
hancing this system and expect to make other tools available as they are completed.

The primary ANTLR guy:
Terence Parr

parrt@cs.usfca.edu

parrt@antlr.org
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24.2.2

24.2.3

antlr31Truntime.jar License
ANTLR-3.1.1

ANTLR 3 License

[The BSD License]
Copyright (c) 2010 Terence Parr

All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are per-
mitted provided that the following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of condi-
tions and the following disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of con-
ditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

Neither the name of the author nor the names of its contributors may be used to endorse
or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUT-
ORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CON-
SEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTI-
TUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

BSD 3-Clause License (getsubopt)

The NetBSD getsubopt argument parsing function is used by Graphic Engine plugins to
parse plugin options.

Applies To:
libgre.dll, libgre.a

The Graphic Runtime engines used on most operating systems, including all Windows
platforms (win32).

Copyright (c) 1990, 1993

The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are per-
mitted provided that the following conditions are met:
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1. Redistributions of source code must retain the above copyright notice, this list of con-
ditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

3. Neither the name of the University nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS “AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SER-
VICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

BSD 4-Clause License (getopt)
The NetBSD getopt argument parsing function is used to parse command line arguments.

The Graphic Runtime engines used on all Windows platforms (win32, wince, wincompact7,
wec2013) includes the getopt source from the NetBSD operating system distribution.

Copyright (c) 1987, 1993, 1994

The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are per-
mitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of con-
ditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the
following acknowledgement:

This product includes software developed by the University of California, Berkeley and
its contributors.

4. Neither the name of the University nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS “AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SER-
VICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
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24.2.5

24.2.6

CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

crc32 License
Copyright (c) 2003 Markus Fried|. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are per-
mitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of con-
ditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR “AS IS” AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO
EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTH-
ERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

EZXML License

The ezxml library (ezxml.sourceforge.net) provides XML model parsing support for the
Graphic Engine.

Applies To:
libgre.dll, libgre.a
The ezxml xml parsing library is used by all Graphic Engine runtime configurations

Copyright 2004-2006 Aaron Voisine aaron@voisine.org

Permission is hereby granted, free of charge, to any person obtaining a copy of this soft-
ware and associated documentation files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom
the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
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THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

FreeType License

The FreeType Project's www.freetype.org) library is used by the Graphic Engine for non-
bitmap font rendering.

Applies To:

All Graphic Runtime Engines using sbfreetype libraries
Applies To:

librender-plugin-*.dll, librender-plugin-*.a

Unless explicitly configured, all Graphic Engine render plugins link against the FreeType
libraries.

Portions of this software are copyright © <2011> The FreeType Project (www.free-
type.org). All rights reserved.

Legal Terms
0. Definitions

Throughout this license, the terms “package’, "FreeType Project’, and "FreeType archive'
refer to the set of files originally distributed by the authors (David Turner, Robert Wilhelm,
and Werner Lemberg) as the "FreeType Project’, be they named as alpha, beta or final re-
lease.

You' refers to the licensee, or person using the project, where “using' is a generic term in-
cluding compiling the project's source code as well as linking it to form a “program’ or
‘executable'. This program is referred to as ‘a program using the FreeType engine'.

This license applies to all files distributed in the original FreeType Project, including all
source code, binaries and documentation, unless otherwise stated in the file in its original,
unmodified form as distributed in the original archive. If you are unsure whether or not a
particular file is covered by this license, you must contact us to verify this.

The FreeType Project is copyright (C) 1996-2000 by David Turner, Robert Wilhelm, and
Werner Lemberg. All rights reserved except as specified below.

1. No Warranty

THE FREETYPE PROJECT IS PROVIDED "AS IS' WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT WILL
ANY OF THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY DAMAGES
CAUSED BY THE USE OR THE INABILITY TO USE, OF THE FREETYPE PROJECT.

2. Redistribution

This license grants a worldwide, royalty-free, perpetual and irrevocable right and li-
cense to use, execute, perform, compile, display, copy, create derivative works of, dis-
tribute and sublicense the FreeType Project (in both source and object code forms)
and derivative works thereof for any purpose; and to authorize others to exercise
some or all of the rights granted herein, subject to the following conditions:
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— Redistribution of source code must retain this license file (FTL.TXT') unaltered;
any additions, deletions or changes to the original files must be clearly indicated
in accompanying documentation. The copyright notices of the unaltered, original
files must be preserved in all copies of source files.

— Redistribution in binary form must provide a disclaimer that states that the soft-
ware is based in part of the work of the FreeType Team, in the distribution docu-
mentation. We also encourage you to put an URL to the FreeType web page in
your documentation, though this isn't mandatory.

These conditions apply to any software derived from or based on the FreeType Pro-
ject, not just the unmodified files. If you use our work, you must acknowledge us.
However, no fee need be paid to us.

3. Advertising

Neither the FreeType authors and contributors nor you shall use the name of the
other for commercial, advertising, or promotional purposes without specific prior
written permission.

We suggest, but do not require, that you use one or more of the following phrases to
refer to this software in your documentation or advertising materials: "FreeType Pro-
ject', 'FreeType Engine', ‘FreeType library', or "FreeType Distribution'.

As you have not signed this license, you are not required to accept it. However, as the
FreeType Project is copyrighted material, only this license, or another one contracted
with the authors, grants you the right to use, distribute, and modify it. Therefore, by
using, distributing, or modifying the FreeType Project, you indicate that you under-
stand and accept all the terms of this license.

24.2.8 GNU LESSER GENERAL PUBLIC LICENSE (pthread-

win32)

Applies To:

All Graphic Runtime Engines using Windows operating systems
Applies To:

pthreadVC2.dll, pthreadVC2.lib

This provides POSIX pthread API functionality in a Windows environment (win32, wince,
wincompact7, wec2013).

Project Page: https://www.sourceware.org/pthreads-win32/

pthreads-win32 - a POSIX threads library for Microsoft Windows

This file is Copyrighted

This file is covered under the following Copyright:
Copyright (C) 2001,2006 Ross P. Johnson

All rights reserved.

Everyone is permitted to copy and distribute verbatim copies of this license document,
but changing it is not allowed.
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Pthreads-win32 is covered by the GNU Lesser General Public
License

Pthreads-win32 is open software; you can redistribute it and/or modify it under the terms
of the GNU Lesser General Public License as published by the Free Software Foundation
version 2.1 of the License.

Pthreads-win32 is several binary link libraries, several modules, associated interface defini-
tion files and scripts used to control its compilation and installation.

Pthreads-win32 is distributed in the hope that it will be useful, but WITHOUT ANY WAR-
RANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PAR-
TICULAR PURPOSE.

See the GNU Lesser General Public License for more details.

A copy of the GNU Lesser General Public License is distributed with pthreads-win32 under
the filename:

COPYING.LIB

You should have received a copy of the version 2.1 GNU Lesser General Public License
with pthreads-win32; if not, write to:

Free Software Foundation, Inc.

59 Temple Place

Suite 330

Boston, MA 02111-1307

USA

The contact addresses for pthreads-win32 is as follows:
Web: http://sources.redhat.com/pthreads-win32

Email: Ross Johnson

Please use: Firstname.Lastname@homemail.com.au

Pthreads-win32 copyrights and exception files

With the exception of the files listed below, Pthreads-win32 is covered under the follow-
ing GNU Lesser General Public License Copyrights:

Pthreads-win32 - POSIX Threads Library for Win32
Copyright(C) 1998 John E. Bossom
Copyright(C) 1999,2006 Pthreads-win32 contributors

The current list of contributors is contained in the file CONTRIBUTORS included with the
source code distribution. The current list of CONTRIBUTORS can also be seen at the fol-
lowing WWW location:

http://sources.redhat.com/pthreads-win32/contributors.html
Contact Email: Ross Johnson

Please use: Firstname.Lastname@homemail.com.au

These files are not covered under one of the Copyrights listed above:
COPYING

COPYING.LIB

tests/rwlock7.c
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This file, COPYING, is distributed under the Copyright found at the top of this file. It is im-
portant to note that you may distribute verbatim copies of this file but you may not
modify this file.

The file COPYING.LIB, which contains a copy of the version 2.1 GNU Lesser General Public
License, is itself copyrighted by the Free Software Foundation, Inc. Please note that the
Free Software Foundation, Inc. does NOT have a copyright over Pthreads-win32, only the
COPYING.LIB that is supplied with pthreads-win32.

The file tests/rwlock7.c is derived from code written by Dave Butenhof for his book 'Pro-
gramming With POSIX(R) Threads'. The original code was obtained by free download from
his website http://home.earthlink.net/~anneart/family/Threads/source.html and did not
contain a copyright or author notice. It is assumed to be freely distributable.

In all cases one may use and distribute these exception files freely. And because one may
freely distribute the LGPL covered files, the entire pthreads-win32 source may be freely
used and distributed.

General Copyleft and License info

For general information on Copylefts, see:
http://www.gnu.org/copyleft/

For information on GNU Lesser General Public Licenses, see:
http://www.gnu.org/copyleft/lesser.html
http://www.gnu.org/copyleft/lesser.txt

Why pthreads-win32 did not use the GNU General Public License

The goal of the pthreads-win32 project has been to provide a quality and complete imple-
mentation of the POSIX threads API for Microsoft Windows within the limits imposed by
virtue of it being a stand-alone library and not linked directly to other POSIX compliant
libraries. For example, some functions and features, such as those based on POSIX signals,
are missing.

Pthreads-win32 is a library, available in several different versions depending on supported
compilers, and may be used as a dynamically linked module or a statically linked set of
binary modules. It is not an application on it's own.

It was fully intended that pthreads-win32 be usable with commercial software not covered
by either the GPL or the LGPL licenses. Pthreads-win32 has many contributors to it's code
base, many of whom have done so because they have used the library in commercial or
proprietry software projects.

Releasing pthreads-win32 under the LGPL ensures that the library can be used widely,
while at the same time ensures that bug fixes and improvements to the pthreads-win32
code itself is returned to benefit all current and future users of the library.

Although pthreads-win32 makes it possible for applications that use POSIX threads to be
ported to Win32 platforms, the broader goal of the project is to encourage the use of
open standards, and in particular, to make it just a little easier for developers writing
Win32 applications to consider widening the potential market for their products.

log4j.jar License

The Apache Software License, Version 1.1
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Copyright (C) 1999 The Apache Software Foundation. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are per-
mitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of con-
ditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

3. The end-user documentation included with the redistribution, if any, must include the
following acknowledgment: "This product includes software developed by the Apache
Software Foundation (http://www.apache.org/)." Alternately, this acknowledgment
may appear in the software itself, if and wherever such third-party acknowledgments
normally appear.

4. The names "log4j" and "Apache Software Foundation” must not be used to endorse
or promote products derived from this software without prior written permission. For
written permission, please contact apache@apache.org.

5. Products derived from this software may not be called "Apache”, nor may "Apache"
appear in their name, without prior written permission of the Apache Software Found-
ation.

THIS SOFTWARE IS PROVIDED “AS IS" AND ANY EXPRESSED OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
APACHE SOFTWARE FOUNDATION OR ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT,
INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUD-
ING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (IN-
CLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This software consists of voluntary contributions made by many individuals on behalf of
the Apache Software Foundation. For more information on the Apache Software Founda-
tion, please see <http://www.apache.org/>.

/

Lua License

The Lua engine (http://www.lua.org) provides a script interface for manipulating content
in a Graphic application.

Applies To:

libgre-plugin-lua.dll, libgre-plugin-lua.a
The Lua Graphic Engine plugin

License for Lua 5.0 and later versions

Copyright © 1994-2008 Lua.org, PUC-Rio. Permission is hereby granted, free of charge, to
any person obtaining a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including without limitation the
rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the
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Software, and to permit persons to whom the Software is furnished to do so, subject to
the following conditions: The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

opencsv License

opencsv http://opencsv.sourceforge.net sconway@users.sourceforge.net arjones@t-on-
line.de

Apache License
Version 2.0, January 2004

http://www.apache.org/licenses/
TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction, and distribution
as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by the copyright
owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all other entities that con-
trol, are controlled by, or are under common control with that entity. For the purposes
of this definition, "control" means (i) the power, direct or indirect, to cause the direc-
tion or management of such entity, whether by contract or otherwise, or (ii) owner-
ship of fifty percent (50%) or more of the outstanding shares, or (iii) beneficial owner-
ship of such entity.

"You" (or "Your") shall mean an individual or Legal Entity exercising permissions gran-
ted by this License.

"Source" form shall mean the preferred form for making modifications, including but
not limited to software source code, documentation source, and configuration files.

"Object" form shall mean any form resulting from mechanical transformation or trans-
lation of a Source form, including but not limited to compiled object code, generated
documentation, and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or Object form, made
available under the License, as indicated by a copyright notice that is included in or
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attached to the work (an example is provided in the Appendix below).

"Derivative Works" shall mean any work, whether in Source or Object form, that is
based on (or derived from) the Work and for which the editorial revisions, annota-
tions, elaborations, or other modifications represent, as a whole, an original work of
authorship. For the purposes of this License, Derivative Works shall not include works
that remain separable from, or merely link (or bind by name) to the interfaces of, the
Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including the original version of
the Work and any modifications or additions to that Work or Derivative Works
thereof, that is intentionally submitted to Licensor for inclusion in the Work by the
copyright owner or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition,

"submitted" means any form of electronic, verbal, or written communication sent to
the Licensor or its representatives, including but not limited to communication on
electronic mailing lists, source code control systems, and issue tracking systems that
are managed by, or on behalf of, the Licensor for the purpose of discussing and im-
proving the Work, but excluding communication that is conspicuously marked or oth-
erwise designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity on behalf of
whom a Contribution has been received by Licensor and subsequently incorporated
within the Work.

Grant of Copyright License. Subject to the terms and conditions of this License, each
Contributor hereby grants to You a perpetual, worldwide, non-exclusive, no-charge,
royalty-free, irrevocable copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the Work and such Deriv-
ative Works in Source or Object form.

Grant of Patent License. Subject to the terms and conditions of this License, each
Contributor hereby grants to You a perpetual, worldwide, non-exclusive, no-charge,
royalty-free, irrevocable (except as stated in this section) patent license to make, have
made, use, offer to sell, sell, import, and otherwise transfer the Work, where such li-
cense applies only to those patent claims licensable by such Contributor that are ne-
cessarily infringed by their Contribution(s) alone or by combination of their Contribu-
tion(s) with the Work to which such Contribution(s) was submitted. If You institute
patent litigation against any entity (including a cross-claim or counterclaim in a law-
suit) alleging that the Work or a Contribution incorporated within the Work consti-
tutes direct or contributory patent infringement, then any patent licenses granted to
You under this License for that Work shall terminate as of the date such litigation is
filed.

Redistribution. You may reproduce and distribute copies of the Work or Derivative
Works thereof in any medium, with or without modifications, and in Source or Object
form, provided that You meet the following conditions:

(a) You must give any other recipients of the Work or Derivative Works a copy of this
License; and

(b) You must cause any modified files to carry prominent notices stating that You
changed the files; and
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(c) You must retain, in the Source form of any Derivative Works that You distribute, all
copyright, patent, trademark, and attribution notices from the Source form of the
Work excluding those notices that do not pertain to any part of the Derivative Works;
and

(d) If the Work includes a "NOTICE" text file as part of its distribution, then any Deriv-
ative Works that You distribute must include a readable copy of the attribution no-
tices contained within such NOTICE file, excluding those notices that do not pertain to
any part of the Derivative Works, in at least one of the following places: within a NO-
TICE text file distributed as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or, within a display gen-
erated by the Derivative Works, if and wherever such third-party notices normally ap-
pear. The contents of the NOTICE file are for informational purposes only and do not
modify the License. You may add Your own attribution notices within Derivative
Works that You distribute, alongside or as an addendum to the NOTICE text from the
Work, provided that such additional attribution notices cannot be construed as modi-
fying the License.

You may add Your own copyright statement to Your modifications and may provide
additional or different license terms and conditions for use, reproduction, or distribu-
tion of Your modifications, or for any such Derivative Works as a whole, provided
Your use, reproduction, and distribution of the Work otherwise complies with the
conditions stated in this License.

Submission of Contributions. Unless You explicitly state otherwise, any Contribution
intentionally submitted for inclusion in the Work by You to the Licensor shall be un-
der the terms and conditions of this License, without any additional terms or condi-
tions. Notwithstanding the above, nothing herein shall supersede or modify the terms
of any separate license agreement you may have executed with Licensor regarding
such Contributions.

Trademarks. This License does not grant permission to use the trade names, trade-
marks, service marks, or product names of the Licensor, except as required for reason-
able and customary use in describing the origin of the Work and reproducing the
content of the NOTICE file.

Disclaimer of Warranty. Unless required by applicable law or agreed to in writing, Li-
censor provides the Work (and each Contributor provides its Contributions) on an "AS
IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions of TITLE, NON-IN-
FRINGEMENT, MERCHANTABILITY, or FITNESS FOR A PARTICULAR PURPOSE. You are
solely responsible for determining the appropriateness of using or redistributing the
Work and assume any risks associated with Your exercise of permissions under this Li-
cense.

Limitation of Liability. In no event and under no legal theory, whether in tort (includ-
ing negligence), contract, or otherwise, unless required by applicable law (such as de-
liberate and grossly negligent acts) or agreed to in writing, shall any Contributor be li-
able to You for damages, including any direct, indirect, special, incidental, or con-
sequential damages of any character arising as a result of this License or out of the
use or inability to use the Work (including but not limited to damages for loss of
goodwill, work stoppage, computer failure or malfunction, or any and all other com-
mercial damages or losses), even if such Contributor has been advised of the possibil-
ity of such damages.
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24.2.13

9. Accepting Warranty or Additional Liability. While redistributing the Work or Derivative
Works thereof, You may choose to offer, and charge a fee for, acceptance of support,
warranty, indemnity, or other liability obligations and/or rights consistent with this Li-
cense. However, in accepting such obligations, You may act only on Your own behalf
and on Your sole responsibility, not on behalf of any other Contributor, and only if
You agree to indemnify, defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason of your accepting
any such warranty or additional liability.

END OF TERMS AND CONDITIONS

Sensor Driver for BMI160 Sensor
Copyright (c) 2021 Bosch Sensortec GmbH. All rights reserved.

BSD-3-Clause

Redistribution and use in source and binary forms, with or without modification, are per-
mitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of con-
ditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be
used to endorse or promote products derived from this software without specific
prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUT-
ORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CON-
SEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTI-
TUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

SharpZipLib License

SharpZipLib 0.86.0 © Mike Krueger and John Reilly https://github.com/icsharpcode/
SharpZipLib

MIT License
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Copyright © 2000-2016 SharpZipLib Contributors

Permission is hereby granted, free of charge, to any person obtaining a copy of this soft-
ware and associated documentation files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom
the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

Simple OpenGL Library License (SOIL)

The SOIL library (http://www.lonesock.net/soil.html) is used to load images in a Graphic
application.

Applies To:

libgre.dll, libgre.a

The SOIL image library is used by all Graphic Engine runtime configurations
Jonathan Dummer

2007-07-26-10.36

Simple OpenGL Image Library

Public Domain

using Sean Barret's stb_image as a base

Thanks to:

* Sean Barret - for the awesome stb_image

* Dan Venkitachalam - for finding some non-compliant DDS files, and patching some ex-
plicit casts

* everybody at gamedev.net

stringtemplate License
[The "BSD licence"]
Copyright (c) 2003-2008 Terence Parr

All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are per-
mitted provided that the following conditions are met:
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1. Redistributions of source code must retain the above copyright notice, this list of con-
ditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

3. The name of the author may not be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR “AS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO
EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTH-
ERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

xml_io_tools License

xml_io_tools

Copyright (c) 2007, Jaroslaw Tuszynski

All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are per-
mitted provided that the following conditions are met:

— Redistributions of source code must retain the above copyright notice, this list of con-
ditions and the following disclaimer.

— Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUT-
ORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CON-
SEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTI-
TUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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24.2.17 Avalonia

24.3

The MIT License (MIT)
Copyright (c) .NET Foundation and Contributors All Rights Reserved

Permission is hereby granted, free of charge, to any person obtaining a copy of this soft-
ware and associated documentation files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom
the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

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 7439-92-1
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25 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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GENERAL DESCRIPTIONS AND REFERENCES FOR THE DRAWING:
Allgemeine Angaben und Hinweise zur Zeichnung:

THE DISPLAY CAN DEVIATE FROM THIS DRAWN CONSTRUCTION IN NOT DIMENSIONED NON-FUNCTIONAL GEOMETRIES.
Das Display kann in unbemassten nicht funktionsrelevanten Geometrien von der Darstellung in dieser Zeichnung doweichen.

IT HAS TO BE ASSURED IN MOUNTING POSITION THAT WATER CANNOT INFILTRATE THROUGH WIRING HARNESS INTO THE DISPLAY.
Es muss im Einbou sichergestellt sein, dass ueber den Leitungsstrang kein Wasser in dos Display gelangen kann.

IT HAS TO BE ASSURED IN MOUNTING POSITION THAT THE PCE AND THE SEALING IN THE REVOLVING GROOVE DO NOT GET SUBMERGED IN WATER.
Es muss im Einbau sichergestel It sein, dass das DAE und die Dichtung im umlaufenden Nutbereich nicht in Wasser getaucht werden.

THE DISPLAY FULFILLS REQUIREMENTS ACCORDING TO PROJECT SPECIFIC TCD.

PERMITTED APPLICATION AREA: ACCORDING TO ENVIROMENTAL CONDITIONS SPECIFIED IN PROJECT SPECIFIC TCD.
PERMITTED MOUNTING LOCATION: CHASSIS AND ENGINE COMPARTMENT,SO THAT THE ENVIRONMENTAL

CONDITIONS SPECIFIED IN PROJECT SPECIFIC TCD ARE COMPLIED WITH.

Das Display erfuel It Anforderungen nach projektspezifischer TKU.

Zulaessiger Einsabzbereich: Gemaess der in projekbspezifischer TKU definierten Umweltbedingungen.
Zulaessiger Anbauort: Karosserie und Motorraum, so dass die in der projektspezifischen TKU beschriebenen
Umwe Ithedingungen eingehalten werden.

MOUNTING DISPLAY IN VEHICLE:
Einbau Display im Fahrzeug:

THE FASTENING OF THE DISPLAY IN THE VEHICLE HAS TO BE DESIGNED IN A WAY THAT BOUNCING OF

DISPLAY AGAINST OTHER VEHICLE PARTS AND EVENTUALLY ADDITIONAL FASTENING ELEMENTS OF THE DISPLAY

CANNOT OCCUR.

Die Befestigung des Display im Fohrzeug muss so ausgefuehrt werden, dass ein Prellen des Display gegen andere
Fahrzeugteile und eventuel | zusaetzliche Befestigungselemente des Displays ousgeschlossen ist.

THE PERMITTED MECHANICAL [NTERFACES TO VEHICLE AND RESULTANT LOAD ON COVER AND BOTTOM

HAVE TO BE DISCUSSED WITH BOSCH ENGINEERING GmbH IN CASE OF DEVIATIONS FROM THIS DRAWING.

Die zuloessigen Schnittstellen zum Fohrzeug sowie die resultierenden Kraefte auf Deckel und Boden sind
im Falle von Abweichungen von dieser Zeichnung mit Bosch Engineering GmbH abzustimmen.

RING HARNESS PLUG:
Kabe Ibaumstecker:

THE WIRING HARNESS PLUG 15 NOT INCLUDED IN DELIVERY.
Der Kabe Ibaumstecker gehoert nicht zum Lieferunfang!

RING HARNESS NEEDS TO BE FIXED MECHANICALLY AT THE AREA OF DISPLAY IN A
WAY THAT EXCITATION OF ECU HAS THE SAME SEQUENCE.
Kabe Ibaeume sind im Bereich der Anbaustelle des Display mechanisch so abzufangen, dass
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