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Preparation

1 Preparation

Important Notes:

Use the DDU 7 only as intended in this manual. Any maintenance or repair must be performed by
authorized and qualified personnel approved by Bosch Motorsport.

Operation of the DDU 7 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. Don’t hesitate to contact
us, contact data can be found on the last page of this document.

Disclaimer:

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

Please retain this manual for your records.

Edition: March 9, 2012
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Power supply

2 Power supply

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

e A ground that has a solid, low resistance connection to the negative battery terminal.
e Connection should be free from dirt, grease, paint, anodizing, etc.

e Use large diameter wire

e More metal-to-metal contact is better!

The following notations for power signals are used:

e KL 15 is a switched battery rail controlled by the IGN-switch
e KL 30 is an unswitched battery positive rail (same as battery positive terminal)
e KL 31 is an unswitched ground rail (same as battery negative terminal)

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

3 Onboard network concept
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4 Technical data

The display DDU 7 integrates a programmable
color dash board display with a data logging
system for motorsport applications. This
allows for synchronized acquisition and
visualization of engine data from the ECU and
chassis data from 6 analogue and 4 digital
input channels. Additional input devices can
be connected via Ethernet and CAN buses.
Recorded data from the internal 2 GB flash
memory can be downloaded via high speed
Ethernet.

Application

640 x 480 pixel high resolution 5,7” full graphics
color display

12 user configurable display pages

10 multicolor (RGB) gearshift lights

8 kHz AD converters with digital low pass filter
Configurable math channels

User configurable CAN in/out messages

Up to 1,000 Hz acquisition rate for all channels
Online data compression

Up to 100 kB/s data acquisition rate

Up to 720 recording channels

1,000 kB/s upload rate

2 GB internal storage capacity

FM 40 long range telemetry support,
GSM telemetry support

RS232 GPS input
Supported image file formats: bmp, gif, jpg, png, tif

Gear

L-‘lnr]'- 32
A 01:3533,,

Dby y ...

® Boscy

Mechanical Data

Size 148 x 126 x 32 mm
Weight 440 g
Dust and splash water proof housing

Operating temperature (internal) -20 ... +60 °C

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

Connectors

Motorsport connector
AS-2-14-35PN at DDU7

Mating connector (Red)
AS-6-14-35SN

Configuration via RaceCon over Ethernet
or MSA-Box Il

Max. vibration

39 pins

F 02U 000 453-01

~
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Electrical Data

Supply voltage 8 to 18 V
Max. power consumption (w/o loads)

Inputs

Page/brightness selection 2

Analog channels

Input range

Resolution 12 bit
Switchable pull up resistor 3 kOhm
DF 11 inputs on request
Outputs

Sensor supply 5 V/350 mA 1

Communication Interfaces

CAN 2

Ethernet 100BaseT 1

Laptrigger input 1

RS232 Telemetry, GPS

Configuration via RaceConover Ethernet or
MSA-Box Il

Accessories

External switch for page selection (12 stepswitch)
B 261 209 658

External switch for brightness adjustment or page
selection (6 step switch) B 261 209 659

Rugged USB Flash drive and connector available
on request.

Software Upgrades

Software Upgrade 1 F 02U V01 134-01
CCP-Master (ASAP2 file from ECU manufacturer
required)

Software Upgrade 2 F 02U VO1 133-01

USB-Port unlocked (USB Flash drive 2 GB Bosch
File System (BFS) format included, works with
Bosch File System (BFS) preformatted USB Flash
drive only)

Part Number

Display DDU 7 F 02U VO1 130-01
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5 Inputs and outputs

5.1 Input channels

5.1.1 Analog inputs

The DDU 7 analog inputs accept an input signal of 0 to 5 V. A 3.01 kOhm pull-up resistor can be
activated by software.

5.1.2 Digital inputs

The digital inputs of the DDU 7 accept 0 V to 5 V signals of Hall-effect sensors by default. Connect
the output of the Hall-effect sensor to the REVn_P pin and leave the REVn_M pin open.

5.1.3 Page selection switch

Pin 36 of the DDU 7 life connector is used as a page selection switch for the display. The internal
pull-up resistor is automatically activated. Display pages are selected by connecting the pin to
SENSGND with different resistor values over a 12 position switch:

Page Resistor Value
Page 1 43,9 Ohm
Page 2 142 Ohm
Page 3 264 Ohm
Page 4 409 Ohm
Page 5 609 Ohm
Page 6 846 Ohm
Page 7 1180 Ohm
Page 8 1650 Ohm
Page 9 2430 Ohm
Page 10 3830 Ohm
Page 11 6980 Ohm
Page 12 23200 Ohm
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5.1.4 Display brightness switch

Pin 37 of the life connector is used as a dimmer switch for the display. The internal pull-up resistor
is automatically activated. Different dim settings are selected by a connecting the pin to SENSGND
with different resistor values over a 6 position switch. The individual brightness settings for LEDs
and the display are defined by RaceCon.

Dim Level Resistor Value

Level 1 43,9 Ohm
Level 2 142 Ohm
Level 3 264 Ohm
Level 4 409 Ohm
Level 5 609 Ohm
Level 6 846 Ohm

5.2 Output channels

5.2.1 Sensor power supply

The DDU 7 has 2 types of sensor power supply: 5V and 10 V regulated voltage. The regulated 5 V
and 10 V outputs can deliver 350 mA each. They are short circuit protected to battery voltage and
GND.

10
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5.3 Communication channels

5.3.1 CAN bus

The DDU 7 has 2 CAN buses configurable as input and output. Different baud rates are selectable.
Please note that the DDU 7 does not contain any CAN termination resistors. Thus the CAN
termination resistors need to be integrated into the wiring loom.

5.3.2 Ethernet channels

The DDU 7 has one 100 MBit full duplex Ethernet communication port. The port is internally
connected with an Ethernet switch. The Ethernet port has 'cable auto crossover' functionality.

5.3.3 RS232 ports

The DDU 7 has two RS232 serial ports. Baudrate for both ports is programmable. RS232 port 1 is
reserved for online telemetry, port 2 can be used for reception of data from a serial GPS receiver.

5.3.4 Vehicle diagnosis connector

The Bosch Motorsport vehicle diagnosis connector is used as a standard interface to connect the
vehicle to a PC e.g. via a MSA-Box Il. Loom connector: AS 0-12-35SN

Pin Name Description Used for DDU 7
Pin 1 Terminal 30 Permanent positive +
Pin 2 Terminal 15 Switched positive +
Pin 3 Terminal 31 GND +
Pin 4 CAN High Diagnostic CAN bus

Pin 16 CAN Low Diagnostic CAN bus

Pin 10 K-Line ECU diagnosis

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

11
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5.4 Pin layout connector

Connector AS-2-14-35PN

Description Direction Remark

1 ANAO5 analog signal 5 input

2 ANAO6 analog signal 6 input

3 switched positive KI.15 switched power supply Ubat input

4 unit ground (KI. 31) ground power supply input

5 USB_Power USB power input

6 USB_DP USB data + input

7 USB_DM USB data - input

8 USB_GND USB ground input

9 ETH1_RX- Ethernet interface 1 (10/100BaseT) bidirectional

10 ETH1 TX- dataline

11 REV1 speed signal 1 input

12 REV2 speed signal 2 input

13 SENSPWR10 10 V power supply for analog sensors output

14 SENSPWR5 5V power supply for analog sensors  output

15 ANAO1: Page select analog signal 1 input

16 ANAO2: Brightness select analog signal 2 input

17 ANAO3: Alarm reset analog signal 3 input

18 ANAO4 analog signal 4 input

19 ANAOQ7 analog signal 7 input

20 ANAO8 analog signal 8 input

21 RS232_GPS_TX RS232_GPS transmit data bidirectional used for GPS-sensor
dataline

22 ETH_SCR screen for Ethernet screen

23 REV3 speed signal 3 input

24 ETH1_RX+ Ethernet interface 1 (10/100BaseT) bidirectional

25 ETH1_TX+ dataline

26 REV4 speed signal 4 input

27 LAP_TRIG laptrigger input input

28 TimeSync signal of synchronisation inout used for timing of

system components

29 CAN1 H CAN interface 1 (up to 1 MBit/s) bidirectional MS 3/MS 4

30 CAN1 L dataline CardMemory

31 RS232_GPS_RX RS232_GPS receive data bidirectional used for GPS-sensor
dataline

32 UBATT (KI. 30) power supply Ubat input

33 RS232_1_TX RS232_1 transmit data bidirectional used for telemetry

34 RS232_1_RX RS232_1 receive data dataline link

35 CAN2_H CAN interface 2 (up to 1 MBit/s) bidirectional MS 3/MS 4

36 CAN2_L dataline CardMemory

37 SENSGND sensor ground output

12
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7 Starting up the DDU 7

7.1 Before starting

Install the software required for DDU 7 operation. It is developed for Windows 2000/XP/Vista/7.
Following software versions are used in this manual:

e DDU 7 setup, configuration and calibration: RaceCon 2.1.0
e Measurement data analysis: WinDarab V7

Set up the 100 Mbit Ethernet connection to the DDU 7.
e The Ethernet port has ‘cable auto crossover’ functionality

Minimum wiring loom of the Life connector (red):

Pin Description

Pin 1+2+3 12 V supply voltage
Pin 4+5 GND supply voltage
Pin 6 Ethernet Tx+

Pin 7 Ethernet Tx-

Pin 8 Ethernet Rx+

Pin 9 Ethernet Rx-

Pin 10 Ethernet Screen

7.1.1 Setting up the network interface

The DDU 7 contains a DHCP server, network addresses can be assigned automatically to the
configuration PC. The DDU 7’s IP address is 10.10.0.207.

1. Switch off the PC’s firewall.

2. Set up the PC’s network interface as shown in the screenshots.

Gieneral | General
o You can get settings assigned automatically if your network
Connect using: supports this capability, Otherwise, you need to ask your network
IQ CardBus Fast Ethemet Attached Port administrator for the appropriate IP settings.
- P . {+ ©Obtain an IP adress automatically I/ .
This connection uses the following iterns: Se/ect e R \_ se/ect Obta/n
O HFWE and Printer Sharing for Microsoft Hetworks ~— ‘/nternet- _ & the Toflowing IF adress
5 Netwark Monitor Driver / l— an /P add/'ess
: 2 Protocol e— automatically’
(TCF/IP)’ —
: : ] £ ’
Irstall.. Uriirzstall | Froperties *~ & Obtain DNS § g . ] C/ICk OK
P~ . 0 ain erver adress automatically
r~ Description C//Ck . When done
T ission Contial ProtocolAntemet Fralosal The defaut . . 5 —{" Use the following DNS Server adresses ————————————— ’
ransmission Control Protocol/Interet Pratocol. The defaul
wide area network protocol that provides communication Propertles . . /
across diverse interconnected networks l—
I™ Show icon in notification area when connected
[V Matity me when this connection has limited or no connectivity advafead...
ok | caee cancel

14
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7.1.2 Starting the DDU 7

The DDU 7 powers up by turning on the ignition of the car.
At startup the DDU 7 will display a Bosch logo.

Starting up the DDU 7

After a moment the DDU 7 shows a display element screen.

The ‘Link LED’ at the PC’s network adapter will illuminate.

If the LED is off, check the wiring harness.

7.1.3 About RaceCon

RaceCon is an all integrated software tool for configuration and calibration of Bosch Motorsport
hardware products. It is used to set up, configure and calibrate the DDU 7.

For better understanding, Bosch Motorsport offers a video tutorial that explains many functions of
RaceCon.

The video tutorial is available in the ‘Software Download’ section of www.bosch-motorsport.com.

15
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7.1.4 Connecting the DDU 7 to RaceCon

The following screenshot shows an overview of the RaceCon Main Screen with its areas.
All (sub-) windows are resizable and dockable.

©Ele ER Yew Exties  Heb
AR 2 - - [Desmmoda]l b @ =3 ivews = Jonee - [A [ ]G | Recerode M 2 @ o

‘welcome to RaceCon ' G System overview: New Project |

= g New
[ [ Measuemert Folde 1 . -
Main Area j":“”
P O0UE

Project p-Fieed

Tree TR

- Toolbox

13 515500
W M3
B M40
i M54 2
Lk
o Msaa
v
Data Area ez

mHES]

| — )| - a5

]34 Do - % eended - & i
T

Hews Propect Gl Offine 4

Vew  Edire el

N dd A RE 9.0 ) [ e @R ] e
~ Welcome to MaceCon |
%\

g rrrr—

o nttials avaanie
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2. Inthe ‘File’ menu select ‘New’ to create a new project.

3. In the Toolbox select the DDU 7 and drag it into the Main Area.
A pop up window to specify the DDU 7 program archive appears.

17
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Starting up the DDU 7

An information shows that the archive is valid or not.

4. Select the program archive delivered with the DDU 7 (.PST file).

5. Click ‘Next’.

Create a new DDUY...

Configure settings

Configure zettings of the datalogger.

(&

Application:

I Race track j
Dizplay switch:

I Riotany switch j

<Back | | Hew> Eiifeln

| Lancel I

4

6. Select ‘Race track’.

7. Choose the way to switch display pages that fits to your hardware configuration. For more

information see chapter ‘8.4 Page select.
8. Click ‘Finish’.

The DDU 7 is inserted into the project and RaceCon tries to connect to the device.
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[ Dou?

B ) Messume Contane

[ Ous tiwwPomet 3 x]

| 2888 .

[Ured] Toe [Wome [VIE
adurt_deta_nv_copy
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CAN_BUS_TIMING

'.J:I

@” Lral + Ui standord + | [ =

=l xl

10 x IEETT
B

=1 Disghays

[ an

. 00Us

o OOLE

iy o7 1

@ oouE
= Ecus
B M5 Sport
1 MS4 Sport
D M54 St
1 M5155p0n
W MER
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o M5a 2
LGk
B M
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W EST
s 2
| e
e
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| [ETE]
Wuss
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RaceCon detects configuration differences between the DDU 7 and the RaceCon project and asks

for permission for data download.
9. Click ‘OK’ to proceed.
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The download starts and the DDU 7 carries out a reset.
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After the reset RaceCon reconnects to the DDU 7. Local configuration on both the PC and
DDU 7 match (Indicated by green background and dot). The DDU 7 is now connected to RaceCon.
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@ BOSCH Starting up the DDU 7

7.2 Feature activation

e Optional software feature packages are available for the DDU 7.

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

e The feature activation status is stored permanently in the device and requires activating
once only.

e As the activation key is device specific, a key delivered with one DDU 7 does not work on
any other DDU 7

e If you have not purchased an option package, the next steps can be skipped.

1. To activate a feature, double-click on ‘DDU 7’ in the Project Tree and click on the ‘Features info’
tab in the Main Area.
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The ‘DDU 7 features info’ window appears.

@

TN | _Covincloboad |
Feature s el
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a [ ocked ae:aiglf};
(disabled)
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@ BOSCH Starting up the DDU 7

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

DDUT features info

ECUID | ab000001: 3652982 Copy to clipboard

Status/Unlcck. | Drder informations

| Name | Description
5 |UPGRADET | FO2U01.133-01 - DOU7 UPGRADE 1, USB-PORT UNLOCKED
ﬁ UPGRADE2 FO2U.01.124-01 - DDUT UPGRADE 2, CCP MASTER, MEASURE 3.RD PARTY ECU
5
Unlock Feature P9

Unlock specified feature.

UPGRADET
’7 Requested KET:

[6B456014

Cancel

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

DDUT features info

ECUID [ =6000001 35528829 T

StatusdUnlack | Order informations

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

5. Switch the car’s ignition off and on again to cycle the power of the DDU 7.
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Starting up the DDU 7

7.3 1st display configuration (Quick Start)

This chapter explains the configuration of a display element showing the battery voltage.
See chapter ‘8.2 Display element configuration’ for a detailed instruction to configure display
elements.

1. Expand the DDU 7 Project Tree by clicking ‘+’.

2. Double-click on ‘New Page’.
The DDU 7 display configuration area opens.
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3. Drag a ‘Large Element’ from the Toolbox and drop it on the display page.
A message in the ‘Large Element’ box shows that it is not linked to a measurement channel.

Starting up the DDU 7
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4. Inthe DDU 7 Project Tree, click on ‘DDU 7’ to display the available measurement channels.

5. In the data window, scroll down to ‘ub’ (measurement channel for battery voltage).
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Starting up the DDU 7

6. Drag the ‘ub’ measurement channel from the Data Area and drop it on the ‘Large Element’.
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7. Right-click on ‘DDU 7’ in the DDU 7 Project Tree and choose ‘Download Configuration’.

Click
‘Download
configuration’

—

& DAYk - R o

N el | & a
54 e Piopct
BEE
B EE croms mansiog vews

7 1] ee Seve
"

i MS Srrchonim

L
2 ;:I‘ i Creste dstasst...
B3 Fruspern
E +) Dpat..
“ﬁ ) gt

) Measl 5 progacties
K Debote

L I
333

Used | Type | Hame
b b
b_tale
_stmady

vk

£

Es_wiarcler

s
splay_begpironss
iplay_pasge

iy rrehashal
USH_REPLUGSHU

T j

Al Xl

BRI} e - L standud -

* |y Symchronice «

‘Wekome o fisceCon | gaf  New Promer |

0 Demriind condignalion.._ |

Bl a8

[ cou? [ Diselay

Racemede | 1] M @

Devess
Display slemerit
E
B Lage Elesery
B Mok b
2 Boagaghs
5 Bagch
=1 Alymy
I A
[ lsmien
=1 LEDe
[ s LEDs
1 Oty
Pichse slatent

168518 oouy v

UNLOCK, - ECU sheady unkocked

by arer e

o bl

Riequesting CAC fle

Logger dats manches e local data

derve{Etheansl 400F)
P Device: D

Mestaenint ehements
Mrangrmerd snsers
=1 | Macio actions

Mo emons detected - ol deared or state unknosn £ New Profect/DOUT Deplay Newr PogeiLarge i online »

25



) BOSCH

Starting up the DDU 7

The configuration download starts and the DDU 7 carries out a reset.
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The value of the battery voltage is displayed on the DDU 7.
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7.4 1strecording (Quick Start)

This chapter explains the configuration of the recording of the battery voltage channel.
See chapter ‘12 Recording and telemetry’ for a detailed instruction to configure recordings.

1. Expand the DDU 7 Project Tree by clicking ‘+’
2. Expand the Logger Tree by clicking ‘+’.
3. Double-click on ‘Recording’.

The DDU 7 recording configuration area opens.
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4. Inthe DDU 7 Project Tree, click on ‘DDU 7’ to display the available measurement channels.

5. In the data window, scroll down to ‘ub’ (measurement channel for battery voltage).
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7. Right-click on ‘DDU 7’ in the DDU 7 Project Tree and choose ‘Download configuration’.
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As we did not define global start conditions, recording starts immediately.
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Start the WinDarab software.

Disconnect the DDU 7 network cable.
10. Click on the ‘Import/Export’ icon.
11. Select ‘Data logger C50/C55/C60/DDU7/DDUS8’ and click ‘OK’ when done.
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The ‘Read measurement Data’ dialog opens.

12. Click on ‘Modify’ button and select the base folder.

13. Choose ‘FTP’ as data transmission method.

14. Choose ‘DDU7 - 10.10.0.207’ in the Vehicle dropdown list.
15. Activate ‘Auto save’.

16. Click ‘Save’ when done.

.Data logger C55,/C60,/DDUS: Read measurement data — |E||ﬁ|
Templates for folder- and filenames | M odify I
Basefolder. [ C:/Bosch/winD arab 7/DATA/DataFiles ]
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17. Connect the DDU 7 network cable.
Data transmission from the DDU 7 starts automatically.

Measurement files are stored automatically in the base folder.

.Data logger C55/C60;/DDUS: Read measurement data o ] 4
Templates for folder- and flenames | M odify I
Eazefolder: | C:/Bosch/winDarab 7/DATA/D ataFiles D
Subfolder:
Files | [cardinfa] outing [outing3]-[lap03]-{fragment03] s
Linked files: -

D atatranster with vehicle |

Wehicle: |DOUT-1010.0.207 | @< 10ms

| FTP-Transmizsion active

v| Auto zave
Free disk space drive C: 196 GB | Auto Replace Cloze

18. Click on ‘Close’ when transmission has finished.

W aiting for conversion
W aiting for conversion
“w'aiting for conversion
W aiting for conversion LI

Engine 29/2.14;

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

21. Click on ‘Open’.

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

23. Drag the ‘ub’ measurement channel from the Channel list and drop it into the measurement
data window. ‘ub’ measurement channel‘s graph is displayed.

TSR T

V| & WinDarzb v7Frez  Graph Display -ox
7 start | Tools  Windows Channel Style - @
[P New e @ Efwide cursor - 753 e-0a0e0- [dpatasrea~ |EY|channel|  Fy Tag/Marker -
> ke oad ~ 3 “ % o o
FBload ~ 12 B B Ed File shitting ;“; Bit Area Gradient || 14, Laptrigger -
Edit ave Time | Shape ele
g save - > Laps~ e S 78 Time-Difr [overay | [ Replay
Desktop Settings x-Aais Cursor Display Areas Overlay Coloring Tools
File Explorer LR .. ocoed Data 61 H] Cranneis 2 x
I % | -] @ k- = K [ EElEEE ]
@ Out Lap Laptime |C e ) — |
4189 —— 1253 Name [ Souce | Desciption
[ 189 0l:dd.41 Eb acex MS5.0 longitudina| accel. .
accy MS5.0 Iateral acceleratiar
accz M35.0 vertical acceleratic
ath MS5.0 throttle position

[ lapdist

M [ laptime
% -Vi LAS1_Acc_%... C80
\'/ W w LAS1_Acc_%... CBO
\JJV LAS1_Acc_Z... CBO0
LAS1_Acc_Z... CBO0

nmot M55.0 engine speed
Pltch_rate_C... CB0
Pltch_rate_C... C80
Standard - Empty Segmenta... 2 X Ride_height_FL Cé0
Ride_height _FR.C80
Ride_height _RL &0

10_15 0 a0 40 50 &0 70 80 an 100 Crzhr%v;[;é1 =} Ride_height._... 80
lc 189 (014441 J 189 [1] ] [} Roll_rate_CAN1 C80
Roll_rate_CANZ CE0
W 4 b 4 X Worksheet #1 £ samples
1 Es 2 % [P vwhesl fl M550 wheel speed fran,
1 = = vwhesl_fr M55.0 wheel speed fran,
Time | Car | Fiom | To |Duration|Channel| Min | Max | T wbeedl s et cedroar
wuhesl_rr M55.0 wheel speed rear
[T xdist
[} xtime
kil | 3l

1910 MB free|

Note: For more detailed descriptions and instructions refer to the WinDarab V7 manual.
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8 Display configuration

e DDU 7 features 640 x 480 full color TFT display + 10 color LEDs

e Display and LEDs are fully configurable

e ECU channels, analog channels, and CAN channels can be displayed

e Display elements: large numeric, medium numeric, bar graph style, alarm messages, static

elements, image element
e DDU 7 supports up to 12 display pages, 6 brightness settings for display and LEDs

8.1 Display page setup

8.1.1 Organizing display pages

Project

= &) New Project
,_:_|! pouT

- 8 Calibration Items

H- CAMN Bus 1

H- CAM Bus 2

Camputed Channels

- Je Conditional Channels

H- g 10 Chatnels

- O Macros

o fie Math Channels

- @ Logger

=8 ! Display

- B LEDs

i [ Alarmns

| @ All Pages

Mew Page

(73 F taster

= ﬁ Measurament Container

e All Pages: Display elements placed on this page are displayed on all pages. Recommended for
“Alarm” display elements.

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

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

Example: An Alarm placed on “All Pages” is displayed on all display pages and is always in front of
other display elements.
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8.1.2 Adding a new display page

Right-click on ‘Display’ and click ‘Add Page’ in the menu.

Open...
¢ add page

&) Export...
(2 Import...

ﬁ" Propetties

A new empty page

8.1.3 Selecti

opens.

ng display pages

In the DDU 7 Project Tree, click on ‘DDU 7°, then on ‘Display’ and double-click on the page you want
to select (example: ‘New Page’).

- [ Display

.. B2 LEDs
tlarms

- [EE Al Pages
Mew Page

In the Main Area, a

representation of the DDU 7 opens.

Welcome to RaceCon [ s New Project ./ @] Display |

4k x

Tabs to switch
between
different items/

plck
\\

Place your display elements here

i) BOSCH

|~ Configurable
LEDs

| Display area

|=m
]

S— —
Hew Fage [E Al Pages | B3 LEDs [ B Alams | = Setiings | |
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8.2 Display element configuration

8.2.1 Numeric display element

Adding a numeric display element to display page

The ‘Large Element’ and the ‘Medium Element’ numeric display elements differ in element and font
size. The element and font size can be changed using the Numeric Wizard.

1. Drag a numeric display element from the Toolbox and drop it on the display page.
A message in the numeric element box shows that it is not linked to a measurement channel.

5 [ CAMEBw 2
B Computed Charnels
f« Condéional Channely

5 g 0 Charwmis
% Macios

fe Math Channel:

W CLF Mastm
a1 Measuement Contine:

cand_d_inio_0U9
cand_do_nko 010
cariel_dip_infa 011
cand do it 012 =]
|

LWL WL ML -

.
I' [ 3 X
3! G+ G waiud -

i " Wikcons tofisceCon |34 New o | [ Deiplay ’a'o’:&'
g —
= -«fj§ Dou? 0 phernert
al’a Calbeshion et -w:?mu: -
. B ONEm Drag + Drop e

B Medum Eleset
=) Bagiache
[ Bagach
=1 Al
[
[ R
) LED:
) SLEDs
= Ouhee
e Label

i Piches slemert

E Channel Measusement

4 B0 Hew Page [B A Fages | B 6D+ ] [ Alwrrs | B Sitrze |

2. Drag a measurement channel from the Data Area and drop it on the numeric display element.

S Wekcome loAaceCon | g New Foect ' [ Duplay
= v Project
b
W Calboston e
4 [ CAMBu 1
5 @ CAMBw 2
B Computed Charnels
f« Condéional Channely

i g 10 Charwmds
% Macios
fo Math Channels
i Loggem
= (@ Diaplay
85 LD
Wl Al
[l Al Pagen
5] HowFage
W CLF Mastm
= ) Measwenent Contans

288 5
Uzed Howme = D,-ag o

e yea

gl Drop

8:
£

w
UDISP_HYST
wheying_anghirmss
udisplay_hpit
udiaplay_page
ush_emerd
uth_medasiate
LISE_REPL IIﬁQHIIj

= |

[E]21  Coan o standand

TRPEDD = DPwwE ~

o x T
Deves

Diiplay elemerts
=) Mumencel:
B Luge Element
Bl Meduum Elsert
=) Bagiache
[ Bagach
=1 Al
[
[ R
) LED:
) SLEDs
= Othee
e Label

& Pichen slemert

El Display page peopestins
HachCoks N ooo

B0 Hew Poge [B A Fages | B 6D+ ] [ Alwrrs | B Soirze |

The measurement channel is linked to the numeric display element.
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Note: In this view the displayed values are random values and do not show the real values of the
measurement channels.

Display configuration

Configuring a numeric display element

1. Double-click on the numeric display element.
The Numeric Wizard window opens.

x4
Confi the 7z o] o %
See configuration changes live on the display behind...
General | Conditional Farmatting |
Farmat |
a) —p Title: |UH Fort size: INormaI j = ﬁ
" \alue Alignment: [widdieRight =l
) | Tt |<channel wvaluer Borderstyle: ISingIe line j
C) el Chiarinel: [_J= ]V j Backaround: Ii 0:0:0 =l
d) P> Display type: IVaIue j Foreground: ||:| 255; 255; 2595 ﬂ
(v Extended < g
e) ey Decimnal places: I 23:
,TI LCancel |
Y

a) Enter the title displayed on top of the numeric display element.

b) Enter the text displayed in the middle of the numeric display element.
The variable <channel value> displays the value of the measurement channel.

c) Choose the measurement channel.
d) Choose the type of input data:

e Value
e Gear
e Time (in different formats)

e) Enter the number of decimal places of the measurement channel.

f) Choose the font size, alignment, borderstyle, background and foreground color of the numeric
display element.

g) Click the Extended button to show further options to change the color of the title, border and
text individually.

2. Click ‘OK’ when done.
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8.2.2 ‘Bargraph’ display element

Adding a ‘Bargraph’ display element to display page

Drag the ‘Bargraph’ display element from the Toolbox and drop it on the display page.

Configuring a ‘Bargraph’ display element

1. Double-click on the ‘Bargraph’ display element. The Bargraph Wizard window opens.

zl
Configure the bargraph el t
See configuration changes live on the display behind...
General | Conditional Formatiing |
i~ Farmat
a) ——  Title: |battery7vo|taga| Orientation: IHorizontaI, from the left to the right j frem— d)
b) el Channel: = j Calar made: ISDIid j — e)
Tics list: Show tics: ITrue j e ﬁ
Tic label | Value .
, o Borderstyle: I Mone J g)
c) l 43 125 tdinimum value: I Uﬁ — h)
a5 350 I aximumn value: I 25::’ _— /)
17.0 17.00 B ackground: I- 000 LI — /)
a3 2.2 Foeground: | 255, 255, 255 = — k)
255 25,50
(v Extended < /)
*
Ok I Cancel |
Y

a) Enter the title displayed on top of the ‘Bargraph’ display element.
b) Choose the measurement channel.

c) Define the tick text corresponding with the physical value. You can add more tic labels by
entering values in the row labeled with *.

d) Choose the orientation of the Bargraph (horizontal or vertical).
e) Chose the color mode of the Bargraph:

e Solid: The whole Bargraph and tics are colored in one color
e Stacked: The Bargraph is subdivided in segments with different colors. The colors are set in
the tab ‘Conditional Formatting’. For details, see chapter ‘8.2.5 Conditional formatting’.

f) Define if ticks and numbers are shown.

g) Choose the style of the border lines.

h) Enter the physical value where the Bargraph begins.

i) Enter the physical value where the Bargraph ends.

i) Choose the background color of the Bargraph.

k) Choose the foreground color of the Bargraph.

I) Click the Extended button to show further options to change the color of the title, border and

text individually.
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2. Click ‘OK’ when done.

Display configuration

Note: The tab ‘Conditional Formatting’ is explained in chapter ‘8.2.5 Conditional formatting’.

8.2.3 ‘Alarm’ display element

The ‘Alarm’ display element displays a warning message in case of a defined condition becoming
‘true’. In case of a condition becoming ‘false’, the ‘Alarm’ display element is not shown.

Two types of ‘Alarm’ display elements are available:

e Alarm: An alarm displaying a defined text
e Alarm Icon: An alarm displaying a defined image (e.g. a warning triangle)

Adding an ‘Alarm’ display element to display page

Drag an ‘Alarm’ element from the Toolbox and drop it on the display page.

Configuring an ‘Alarm’ (text) display element

1. Double-click on the ‘Alarm’ display element.
The Alarm Wizard window opens.

x4
Config: the alarm el t
See configuration changes live on the display behind... W
General | Alarm representation | Conditional Formatting
- Format
a) el Title: |batlery_v0|tage FEont size: INormaI j
b) e Condition [ &) battery_voltage jil Alignment: IMlddIeEenter || G—— g)
) Walue Borderstyle: I Single ine j
C) —p .
Test: [l text Backgrourd: [ 240; 80; 80 =]
d) —> | Chamel B = Foreground:  [_] 240: 240; 240 =l
e) —_— Dizplay type: IVaIue j
| v | Extended
ﬁ el | Decimal places: 03:
Ok I LCancel |
Y

a) Enter the title displayed on top of the ‘Alarm’ display element.
b) Choose the condition when the alarm will be activated:

e Create a condition using the Condition Creator. For more information see chapter
‘8.7.1 Creating a new condition channel’.
e Choose an existing condition

The Alarm is displayed if function is ‘TRUE’, i.e. result of the calculation is >0.

c) Enter the alarm message displayed in the middle of the ‘Alarm’ display element. Enter the
variable <channel value> to display the value of the measurement channel.

d) Choose the measurement channel.
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e) Choose the type of input data:

Display configuration

e Value
e Gear
e Time (in different formats)

f) Enter the number of decimal places of the measurement channel.

g) Choose the font size, alignment, borderstyle, background and foreground color of the ‘Alarm’
display element.

2. Switch to the tab ‘Alarm representation’.

Alarm Wizard x|

Config: the alarm el t
See configuration changes live on the display behind... W

General  Alarm representation |Eonditi0nal Formattingl

a) —)  FEzst mode: W
b) P> Blirk mode: aff -
C) N e e = |
d) =P F ot s[5} [0 =
e) =P ¥ Retiggerlockfime[sk  [5 =

Ok I LCancel |

4

a) Choose if the alarm can be reset or not.
b) Choose if the alarm blinks slowly, fast or does not blink.
c) Enter the minimum time the Alarm display element is displayed if an alarm is triggered.

d) Enter the time until the Alarm resets automatically after the minimum display time entered in c).
Only possible if Alarm is resettable.

e) Enter the time until the Alarm can appear again after a reset.

Click ‘OK’ when done.
4. Copy alarm to all display pages by clicking ‘Move to’ -> ‘All Pages’.

7] Settings 3

Move to r AllPages
opy to
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Configuring an ‘Alarm Icon’ (image) display element

1. Double-click on the ‘Alarm Icon’ display element.
The Alarm Icon Wizard window opens.

Alarmicon Wizard |
Configure the alarm icon element._.
Enable 'Use transparency’ to define parts of the image as tranparent. W

General | Alarm representation I

a) P> Select picture: P |

b) — Condition: | @ EW batterny_voltage jil

C) —eeeeeeeelp [ Use image tranzparency
d) e — P (S Ii 0:0:0 LI
e) P> Tolerance: |

-

a) Select the image from the hard drive that is shown in case of an alarm.
b) Choose the condition when the alarm will be activated:

e Create a condition using the Condition Creator. For more information see chapter
‘8.7.1 Creating a new condition channel’.
e Choose an existing condition

The ‘Alarm Icon’ is displayed if function is ‘TRUE’, i.e. result of the calculation is >0.
c) Enable the checkbox if you want to define parts of the image as transparent.

d) Select the basic transparent color key. This means that any pixel of the image near (depending of
the tolerance value) to this color gets transparent.

e) Select a tolerance in percent to define parts of the image as transparent.

2. Switch to the tab ‘Alarm representation’. It is configured in the same way as the ‘Alarm’ text
display element.

3. Click ‘OK’ when done.

Note: If several active alarms in the display overlap, each alarm is in the foreground for 2 seconds.
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8.2.4 Other display elements

Two types of other display elements are available:

e Label: Alabel displaying a specified text
e Picture element: An element displaying a static picture (e.g. temperature warning)

Adding a Label or picture display element to display page

Drag the Label or picture display element from the Toolbox and drop it on the display page.

Configuring a Label display element

1. Double-click on the Label display element.
The Label Wizard window opens.

zl
Configure the label display element.__ =M 6
See configuration changes live on the display behind...
General |
—{Format
a) —ep Title: I Font size: INormaI ‘l
b) el T E2L: ILabeI Alignment: IMiddIeEenter vl

Borderstyle: ISinEﬂE line hd l < C)
Background: I- 0:0:0 ~]
Foreground: ||:| 255; 255; 255 - l

(v) Estended < d)

Ok I LCancel |
Y

a) Enter the title displayed on top of the Label display element.
b) Enter the text displayed in the middle of the Label display element.

c) Choose the font size, alignment, borderstyle, background and foreground color of the Label
display element.

d) Click the Extended button to show further options to change the color of the title, border and
text individually.

2. Click ‘OK’ when done.
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Configuring a Picture display element

Supported image file formats are: bmp, jpg, gif, png, tif

1. Double-click on the Picture display element.
The Picture Wizard window opens.

Picture Yizard

Configure the image element._.

r.

Enable 'IJze ansparency’ to define parts of the image as tranparant.

General |

a} ey Select picture: = |

b) ————————p ¥ Useimage transparsncy
C) ———p Coorken liU;U;EI =l

d) e T lerarice; )'

Ok I Cancel |
4

a) Select the image from the hard drive.

b) Enable the checkbox if you want to define parts of the image as transparent.

c) Select the basic transparent color key. This means that any pixel of the image near (depending of

the Tolerance value) to this color gets transparent.

d) Select a tolerance in percent to define parts of the image as transparent.

2. Click ‘OK’ when done.
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8.2.5 Conditional formatting

This function pigments the displayed values in dependence of a specified measurement channel
value.

Example: The text color changes from white to red when the battery voltage is fewer than 12 V.

Conditional Formatting is available at numeric, ‘Bargraph’ and ‘Alarm’ display element.

1. Double-click on the display element.
The Numeric Wizard window opens.

2. Switch to the tab ‘Conditional Formatting’.

x
Configure the ic el t %
See configuration changes live an the display behind. ..
General Conditional Formatting |
a) — [V e lower limit V' Uz upper limit
r— Loweer limit — Upper limit
b) e | it vl | 1254 Lirvit walues | 14
C) el st hysteresis: I U::I Feset hysteresis: I U::I
d) Borderstyle: IDoubIe ine j Borderstyle: IDoubIe line j
Background: Ii 0:0:0 LI Background: Ii 0:0:0 j
Foregraund: Ii 255:0:0 | Faregiaund: JE0 0 255: 0 |
e) =P (v Exenced () Estended
Ok I LCancel |
4

The lower and the upper limits are configured in the same way.
a) Check the box to activate the formatting at a lower limit.
b) Enter the limit value when the formatting is active.

c) Enter the limit value when the reset hysteresis function is active. The reset hysteresis function
avoids the high-frequent switchover of the measurement channel value.

d) Choose the borderstyle, background and foreground color of the numeric display element.

e) Click the Extended button to show further options to change the color of the title, border and
text individually. If a ‘Bargraph’ display element is used, its colors can also be changed.

3. Click ‘OK’ when done.
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8.2.6 Context menu

The context menu

appears by right-clicking on a display element.

Copy to

Move ko

Change to
Remove channel
:?( Delete

"4y Bring to Front
Send to back,

Add ta library

ff‘ Properties

} ——> Copy element to different page or all pages
¥ ——> Move element to different page

¢ ——> Change type of display element

Remove assigned measurement channel
—> Delete element

—— Manage overlapping elements

——» Insert element into library in toolbox

A 4

Show and edit properties

8.3 LEDs

The LEDs are fully

configurable to show the optimal shifting point. They can also be configured to

flash in case of a customized condition becoming ‘true’.

8.3.1 Configuring shift LEDs

To use shift LEDs,

RPM and gear measurement channels an ECU has to be loaded in RaceCon.

1. In the display view, click on the tab ‘LEDs’.
2. Click on the button ‘Add shift lights’

‘Welcome to RaceCon }’Eq Mew F‘loiect/ﬁ Display] 4 x

/
Button Add
shift lights’

Tab 1L EDs -

New Page | B8 Al Pages B3 LEDs Alarmns | (58 Settingsl

DDUT LED configuration

Q Add pattern Add shift lights =2 Edit entry Celste entry Move up Move down
ity | Pattern Condition |

Kuoud
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The shift light configuration window appears.

shift light configuration... x|

Edit the chift light configuration P

Shift lightz are available only once per DDUT! Select at least a revaolution channel ta enable the shift lights on the device.

— Input canfiguration
a) e Rizviluition channel 9 =) rmot j Gear channel | 19 =) gear j <+ ﬁ
b) v Use RPM hysteresis I 03: Tpm ‘\.) Meeds an input in ASCI format (e.g. gear_ddu). Gear Lookup

can be uzed to translate numeric values to ASCIL

— Pattern style selection and revolution to gear mapping

¢) —F ctbetene DB D DS

ad) — Detaut 1 2 3 4 5 B 7 g Selected LED pattem
ge00|  Ea0D|  em0D  6e00|  ea00|  es00|  gmno seouﬁ C N NC N e
g700| 0|  e70 6700|  e70| 6700 67on|  e700|  eroo||e @ @ @ ™
g600|  me0n|  ee00.  6e00|  eeon| 600 eeoo|  eeo0|  eeoo||e @ @ @
€ — M | 0| oo eswo|  eso| s esw| | esoo|fe @ @ @
ga00|  E400| B0 6400  es00| 6400 600 ea00|  ed00||m @ @ @ “— 8
ga0|  Ea0| e300 60| e300 60 em0|  e00|  6300||m @ @ @
0| ea0| 60|  ee00|  e20| 60| e00| 6200|6200 ||em @ @ @
go| 00 ewmo somo| oo soo e 500 610 ||e @ @
BIS0|  G0S0|  BOSD  GOSD| 60O GOS0 00|  G0SD|  GOS0||g @
gooo|  eoon|  eooo)  eooo|  oon|  eooo  eoon|  eooo| 6o ||em
—
ak | LCancel |

3. Set up the shifting lights using the following configuration possibilities:

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.

c) Choose a predefined Pattern style.
d) Define the gear (must be ASCII quantization). Only if gear channel is used.
e) Define the RPM-limits individually for each LED and each gear.

f) Choose the measurement channel for ‘Gear’. Gear must have an ASCII quantization (1st gear=1’
=49, 2nd gear=2’= 50, ...). (ASCII 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 ASCIlI format. For more information
see chapter °8.3.2 Converting a gear channel to ASCII representation.)

g) Choose the number and color of the LEDs corresponding to the RPM-limits shown in the table.
You can choose the number and color of each LED individually by right-clicking.

4. Click ‘OK’ when done.
The configuration is displayed in the DDU 7 LED Configuration window.

44



) BOSCH

Display configuration

8.3.2 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 in the ‘Computed Channels’ folder.

& " volles_desplay.rip - RoceCon =18 =1
1= 1" IF" 9 = (% - | Symeteonics. - o & W] WL eneode | 1) W W g
[T | ieomn oRaceCon | g NewFioedt ) @ Display | ) ) R o 7 x]
= gl New Propect Devees
! oour Dﬁqm
) Calbrgtion e Hespaemen slements
A Jtsd M SRR — Measurement
:"cmowm Igmr:n .,,., st ottt btts BB ertry EgDeleteentry | T Mo 4 Mo o ='a";‘::mw“? sources
- - - - - - _ ] E\ﬂ;;::; s
[ Chasscterisnic Curve
B Mutipent dgmiment
. Sewrrsredy Tl cnd
=) Freguancy sowces
I Nevolaion
I Viedociy
=) Duplal scnaces
B Digtal Channed
3 T it
E B Charsctenistic Curve
g D | B
Goa Lockup Table
rag + Drop J{:H” G T
T Laotgger
B P O
B Sertray Tt
B o=t
uv"". Conpued Charnels 3 ___!Nme[B!MPmn !_Is"""
E;] Ceal = Ut gtondeed = | ] - [
[ s [ T e i Wi I
i Sevunty |
| Presscten Falie
=
| Macin actong
Resdy. h i New amputed Channals
The Gear Lookup Table Wizard appears.
3. Set up the settings as shown in the screenshot.
x|
Gear lookup table properties
Specify a mapping between input values and comesponding output [ASCII] values. X
Mapping: Input channel. Choose the InpUt
| Dutput (A5C1) WD gear v| — channel of the
This column shows > | E Bt gear information
the numeric value of 3 3
. 4 4
the input channel . . Enter the default
j Z ASCI/ value that is
0 m set if no output
& value is entered in
This column shows / the table
the ASC/I value of
the output channel
Bk | | mers | Erish | Concal |
y

4. Click ‘OK’ when done.
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The ‘Create channel on DDU 7’ window appears.
5. Enter the name and an optional description of the translated ASCII measurement channel.

Create channel on DDUS =

Create Channel ’\

Set the unique name for the channel and add an optional description.

MHame:
Jasar_asCl|

Drescription:

Ok I Lancel |

4

6. Click ‘Ok’ when done.
A graphic shows the connection between the input and output channels. The measurement channel

can now be used in the shift LED configuration.
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8.3.3 Creating customized LED pattern

You can create your own LED pattern with an individually created condition. The LEDs flash if the
condition becomes true.

1. Click on the button ‘Add pattern’ in the display view.
The LED pattern configuration window appears.

LED pattern configuration... ﬂ

Edit LED pattern 2 o Y

Select possible LED colars directly on the pattern by contestmenul

- Pattern

Y 00 0606

b) — Mode Pattern selection
= Solid i Blink slow = Blink fast ’7 FRun dema [ ' Display 'or’ pattern = Digplay ‘off* pattem d)
— Condition
¢) —>| BB =z

Returns true, if (a_aps == 0].

Ok I Lancel |

4

a) Choose the number and color of the LEDs by right-clicking.
b) Select if the LEDs blink or do not blink.
c) Choose the condition when the LEDs will flash.

e Create a condition using the Condition Creator. For more information see chapter
‘8.7.1 Creating a new condition channel’.
e 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 one color. Then choose ‘Display “off” pattern’ and define the LEDs in the
other color.

2. Click ‘OK’ when done.
The configuration is displayed in the DDU 7 LED Configuration window.
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8.3.4 Assigning display pattern priority

You can assign the priority of the created display pattern and shift lights.
The 1st display pattern is activated before all following pattern if its condition is ‘true’. The 2nd

display pattern is only activated if the condition of the 1st display pattern is ‘false’ or the LEDs of
the 1st display pattern are transparent.

Change the priority by clicking the ‘Move up’ or ‘Move down’ button.

Welcome to RaceCon | Gs) Mew Project /@) Display | DDUT | 1k x

DDUT LED configuration

1 Add pattern *58 add shift lights S Edit entry E Delete entry Move up Jb Move dawn

Priority | Pattem

- -
2 - - - -

‘ Condition
- - e =-
- -

Shift lights

Kuond

Mew F'agel B4 AllPages B3 LEDs Im Alarms | 58 Settmgsl
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8.4 Page select

8.4.1 Option 1 - 12 position switch

e 12 position switch connected to analog input ANAO1

e 3 kOhm pull-up resistor in DDU 7 automatically activated

e 12 position switch connects resistor to GND (43,9 / 142 / 264 / 409 / 609 / 846 / 1180 /
1650 / 2430 / 3830 / 6980 / 23200 Ohm)

elcome to laceCon [ ga] New Project (@] Display 4bx

1 page 1 Epgzmnk = info page | B8 AllPages | Bg LEDs | ] Alams | §4 | »

RO NN sl pages sloctabl

by page select switch

Connection diagram of 12 position switch

+5Y

3kOhm

______(I)_______

Note: If pin ANAO1 is open or directly connected to GND, the DDU 7 displays Page 1 by default.
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8.4.2 Option 2 - up/down switches

e ‘Up switch’ connects ANAO1 to GND

e Optional ‘Down switch’ connects ANAO1 to GND over a 3 kOhm resistor
e 3 kOhm pull-up resistor in DDU 7 automatically activated

e Application: page control from steering wheel or motorcycle

Display page selected at power-down will show up at next power up automatically.

The software calibration variable DISPLAY_SWITCH needs to be set:

e 0 Rotary switch
e 1 Up/Down switch
e 2 Up/Down switch with wrap around

DISFLAY_SWITCH | Updown bUl‘l‘Ol‘Iﬂ

By default, the DDU 7 is configured for a 12 position rotary switch.

Connection diagram of up/down switches

+5Y |
|
|
3kOhm | Pin
| ANAO1
: k‘Up’ k ‘Down’
| switch switch
: (optional)
3kOhm
GND

Note: De-bounce time of switches is 30 ms.
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8.5 Display + LED brightness

e 6 position switch connected to analog input ANAO2
e 3 kOhm pull-up resistor in DDU 7 automatically activated

e 6 position switch connects resistor to GND (43,9 / 142 / 264 / 409 / 609 / 846 Ohm)

\welcome to RaceCon  ['Gaf  MNew Pmiect)ﬁ Display |

b x

Setting for
display _
bf/g /7 tness DOUT display settings
0, ’ General settings
(/0 OfmaXImum) Display switch: IHotary switch j Alarm reset channek
\
thess
Switch 1 Switch 2 Switch 3 Switch 4 Switch & Switch £
b Background brighthess 95 T B7 e} 13 1
LED brightess 95 76 57 ) 13 1
Setting for
?500?2'5; f;ej; ) Click on the ‘Settings” tab
° to display brightness
controls

Position of brightness switch

Mew F‘agel &3 Al F'agesl B2 LEDs | B Alams B Settings I

Connection diagram of brightness switch

+5Y

3kOhm

______‘I)_______

Write configuration to DDU 7 to activate changed brightness settings!

Devices

Display elements |

[=] Mumericals
B! Large Element
Bl Medium Element
=] Bargraphs
R Bararaph
=] Alarms
B &larm
[ Alarm lcon
=) LEDs
Shift LEDs
|=] Other
e Label

i=| Picture element
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8.6 Math + condition channels

8.6.1 Math channels

Math channel

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

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

Conditional function

e Arithmetic and logical operations on one or more measurement channel(s)
e |f-Else structure with reset
e Numerical result

e 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 channels can be used globally in the whole DDU 7 project.

8.6.2 Creating a new math channel

1. Follow the steps shown in the screenshot.

Li8lx
Fie  Edt  ¥ew Etis Heb
N5 e 9 €+ 0 o smdvons Elug . Racemode | 1] M ® o

Welcome 1o fisceCon | @ Mew Pioect, ' [l DDUT
= gaf New Progest
=i+ Dour

[T

1t : Double-click

Channels’ in E:;s‘ fod
DDU 7 Project s
Tree o
st
', ME5Y
24 : Click on ik
M555
‘Add channel’ Euf::;
ey

' DB
W By ECU

W Custom ECL
=} Do ko systerms
= 6§15
o= 0760
a i

=
i | isran'ln:i e Moth Charrels | fs Condtionsl Chnnels Il)mmel'\fo Il’um Il’om:.nlu || @cs
T TN | 9
ERl2) (T - Trstensud - - 1 Warrmws | | i) Mmssages | M
I Math ehannels prapesting | [Tope] Tosa [ Sendes [ hsssage . :::J-p
& Sty = CAN mochies
| Protection Fain - EMAE
e LTs
| J  Dinplay sloments
;"-’ Meansement shements
Measwement ioaves
Moty actors.
Ready. No eirors detected - o cleared or state unkrown S New Propct DU Math Charrels
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The ‘create/edit math channel’ window appears.

Display configuration

Create/edit math channel... ﬂ

Define the math channel's general properties and it's caloulation rule. fx

a} —_— Hame:
b} _> Description:

Formula:

c) —»

ﬂ J ;I iI Constatits: - ﬂ
) ——| o o] o | = |

Define Remove

Channels [use F3 to search); Functions:

e ) > _g — g)

R 3 acos
- asin

3 a_ath atan
W a_athnom bitmask =
2 a_camchl (i) Swntaw: sbsfx)
W a_engcam Dezcription: Retums the absolut value from the x value, 4-_ h)
W a_engpos

< Back et > | Einish I LCancel |

4

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

a) Enter the name of the math channel.

b) Enter a description of the math channel.

c) 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.

3. Click ‘Finish’ when done.
The math channel is displayed in the DDU 7 math channel window.
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8.6.3 Creating a new conditional function

1. Follow the steps shown in the screenshot.

It Doub/e-c/ick/

on ‘Math
Channels’ in
Project Tree

2rd : Click on
the dropdown
arrow beside
‘Add channel’

37 : Choose
‘Condlitional
Function’

54

£ DOULrp - RaceCon

| Fm  Edt Yew Edre Help
S NN AT R i | 7 L N )
| Wekone toRaceCon |8 NewPronct /[l DDUZ
= §al tiew Pngses
< vou?
B} Calbenion llans
s [ CANOu
& [ CNBm?
i Compusd Charrmis
fo Consfitional Channeks
" glﬂ]l:hamdl

Macms

S Ml Channek:
/ & Logm

A Display
w2 CCP Master
s ) Messunment Contsner

|!Dnddd|m|d... | £~ £k channe
— > iy - _—

| S Math channel... rds -

! ﬁ Condtional function. .. !

|
¢

=8 =l

10 x Y
Device:

| Divplays
[0 1
P oot
L Y
[ oou?
1 ooua
= [0
1 M52 gt
1 M54 Spat
) M54 Spart
) M515 el
T
SLE
M4z
WM
o Mses
W msso
M550
[ EH
T
W 515
W MsIS2
Wmss
WM
| FoR
9 Oymass ECU
B Custom ECU
=1 Dota kogging mystems
- ETE
@ BT
o ca
s

o) [ Sisics 7o viut harvs [ Fe Corsbionl Crarrs | ) Devce wdo | {8 i rlo] [ Feshass sio|

[

Type [ Time [ Sandes

- 5
|

[ LT
9 MED

W M
= AN mochdes
- EMAG
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The ‘create/edit conditional function’ window appears.

Display configuration

Create/edit conditional Function... ﬂ

ies and it's calculation rules. ﬁ

Define the conditional function’s

a) m—P Name: p_bir_front_ros

1 Then:

b) —ly | p_br_font > 20 max (p_br_front, p_br_front_mx)

Othensize: Rezet value:

e

A

C) ————— | p br_font_mex illw

If [p_bi_fant > 20) iz TRUE. then return [max [p_br_frant, p_br_frant_mx]). else return [p_br_font_me)
Reset value iz used:

befaore |f-condition becomes TRUE for the first time after power-up

or when If-condition changes state from FALSE ta TRUE.

< Back THewt | Einish I LCancel |

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’):

e Dbefore If-condition becomes TRUE for the first time after power-up
e when 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.

2. Define the conditional function using the following configuration possibilities:

a) Enter the name of the conditional function.

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

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

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

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

3. Click ‘Finish’ when done.
The conditional function is displayed in the DDU 7 math channel window.
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Example: Setting up a condition for maximum front brake pressure

Brake pressure ‘front p br _front’
40 1

30

20 -

10

Cohdlition p_br_front > 20’

»

Vo Vo Vo Time
Max brake pressure of the variable ‘front p_br-_front_mx’
40 4 i n
30
B e I B e |
10 A
| Time
Reset Hold Follow Reset
value max. max. |'/a/ue
/sused | value  value /s used
Threshold Hold max. Hold max.
reached value value

e At power-up, the reset value (10) is used for ‘p_br_front_mx’.
e ‘p_br front’ rises to 30. As ‘p_br _front’ is > 20 (condition is TRUE), the condition ‘max
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(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).

As ‘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
‘o_br_front_mx’ and the value that is already set to 40 before, 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.
Because 40 is bigger than 10 the new value of ‘p_br_front_mx’ is 40.
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8.7 Condition channels

Condition channel

e Logical operations on measurement channel(s)
e [f-Else structure with reset
e Logical result

e Result can be used as input source for Alarm display elements and further calculations in the

whole RaceCon project

Condition combination

e Combination of several (up to 16) condition channels for more complex calculations

e Logical result

All condition channels can be used globally in the whole DDU 7 project.

8.7.1 Creating a new condition channel

1. Follow the steps shown in the screenshot.

& DOUTrp - RaceCon

Fle Gt View Darss  Heb

Q5 d 9 - 0 - Psimdeonee - 1 [ERaE]|[F] o 2
LIRS | WekoneinRoceCon | ga) MewPropect ' [J DDUZ7
= ol Mo Proged
A vou?

B Calbenion ams
s [ CAH Bt
s [ CAN B 2

8 Computed Charres

T R
1%t : Double-click L
on ‘Conditional
Channels” in
Project Tree

U7 coreltion chareel coniguasicn

2rd : Click on
‘Add condition”

==l
4bx
Davices
e e
1 Dunplaye

W oous
o oous
— — @ 00U
s e [ oou?
m oous
1 EQU
I M53 Sport
o M54 Spart
B M54.4 Sprt
& Ms155p0n
1 M53
o M40
o M54 2
L]
W ME4a
s
s
552
LR
" s

. M55
" CEEE
T
|
9 Broanz ECU
W Custom EC
=) Db kegpryy myberms
- B15
= 0760
@, 4

A e—

o) [T St ] fe Mot Charcels /e Condeonal Chorets [T Govce véo] 8 T i ]| @ Toohass vto]

| et Mo Dorreis 3 x |
(21 Car - standeed = |+

|
- S
oo
{1 ]

T MR

/& Malh channots propodies [Tigel Tome [ Serdn [ Messagn

| Hinena
O Secuity

I Frolncion Fale

L
Ready.

W M55
=1 CAN modes
- EMAE
- LTe

Display eléments
Mentremen sesents
Mestsment wouces
Moo actons
d - ol deaved or & Chancels
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The ‘create/edit condition’ window appears.

Create/edit condition... x|

Define the conditions general properties and the condition itself. f

Select between single channel/value or multiple constant comparison by selecting the comparing made.

a) s VT

Comparing mode
b) —> (

' Congtart " Charnnel " Range  Multiple [zonstant ist)

Input channel: Operatar: Constant value:
C) jﬂ |== j | | none

General zettings Output zettings
d) el | Dlebounce fime: I DEC ma Output mode: Constant TRUE /FALSE j < ﬁ
e) — | Tumof delay: | 0= ms

Ok I LCancel |

4

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

a) Enter the name of the condition 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.

c) 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 constant.

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

Range: Choose the measurement channel or condition, the operator and define the
minimum 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 the signal of the measurement channel is delayed after its ending.

f) Choose the output setting of the result.
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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.
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3. Click ‘Ok’ when done.
The conditional channel is displayed in the DDU 7 condition channel window.

Display configuration

8.7.2 Creating a new condition combination

1. Follow the steps shown in the screenshot.
i)

Fle Ed  Vew DOftres  Help
D54 d -0 b - 1 [ H 0 @ 0] CENL LN K -
Viscommtoceon |34t [ D007 v v I
= fiaf Now Promct IE - Dravices
o O —
st llesma
+ ) CAMBul W oous
P oous

.ZSt J DOUb/e-C/iC/( 1 2 Eﬂ:cw; o DOUE

.. ;‘ B nour
on rCond/tlona// /g P =
Channels’ in £ Malh Charesss

o B

gl s 1 M53 Spon
. « [ Dl I M54 Spos
PijeCt Tree @ CTP Mastes 2 M54 4 Sgrt

% ) Measuement Cortaner 1 M515 500
1 531
o M40
& msa2
s
[ Lt
| M550
s
W M55 2
HEES
. ETS

Dats - Maih

2rd; Clickon the ... e
dropdown arrow
beside ‘Add m sis2
condition’ -

| EIEE

' FOD

B Bypass ECL
34 : Choose @ Cwtemicy
=) Dt loggng dystema

‘Conditional i

- . & RTe0
combination’ =co
T o (IO S| 7o MshCharnchs /. Cordors Coroets [ Govee vio] I Fovlo] O Feshasmiels] || ==

| Pogmbes - Mith Charrmls 3 _x | =
[E]2) e -0 sanded - | 1 - | [ Eors | | f\ Wornings | | 1) Messages | .
|2 Math channels properties | [ Typa | Tre [Sendes [ Metsage e

| Noms Wt W M
|5 Sacuny | (=) CAN moddes
| Protection. False - EMLAE

o LT

faady. 4 of -l chavad 3
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The ‘create/edit condition combination’ window appears.

Create/edit condition combination... x|

Combine multiple conditions. ﬁ

a) B e  CULS I

b) > Add AND  Add OR Remcove Edit

< Back | Mest » I Finish | LCancel |

4

2. Define the condition combination using the following configuration possibilities:

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

e Choose a channel (condition, conditional function, math, measurement channel with
binary values) to be compared.

e Combine multiple conditions by adding ‘AND’ or ‘OR’ relations.

e To negate a condition, right-click on the condition and select ‘Negation (!)’.

e Combine several (up to 16) conditions.

3. Click ‘Next’ to go to the next page.
Choose the output setting of the result.
e Constant TRUE/FALSE: Result is as a constant with the value TRUE or FALSE.
e Blinking: Result is a blinking if the condition is fulfilled.
e Pulse: Result is a short one-time pulse if the condition is fulfilled.
e Toggling output: Result is a pulse that lasts until the next condition is fulfilled.

4. Click ‘Finish’ when done.
The conditional combination is displayed in the DDU 7 condition channel window.
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9 CAN bus

DDU 7 has 2 CAN buses. Both buses are fully configurable.

e Baudrate (125 kBit ... 1 MBit)

e 11 Bit or 29 Bit identifiers

e Input configuration: Read messages from CAN bus and convert to DDU 7 measurement /
display variables. CAN bus supports row counter configuration.

e Output configuration: Write DDU 7 measurement variables to CAN messages, output
frequency and row counter are configurable, CAN gateway functionality (transfer from one
bus to the other)

9.1 CAN bus trivia

CAN message

e 11 Bit (standard) or 29 Bit (extended) identifier
e Up to 8 bytes of data payload

CAN bus

e Needs termination resistors (120 Ohm) in wiring harness
e All devices connected to the bus must use identical data rate

Configuration of DDU 7 bus data rate in ‘Properties’ menu

El CAN Bus properties
Baudiate  RICLIVT =

Protection

Baud rate
Baud rate of the CAN bus
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Row counter concept

e Re-use (multiplex) of message identifiers
e One byte of message contains row counter

e 7 bytes payload remaining
e Position of row counter is configurable

Buyte 0 Byt 1 Buyte 2 Byte 3

w100 i B3 p_oi B t_oil
0100 1 £ s_dam_fl E® s_dam_fr
w100 2 Q 5_dam_rl Q z_dam_ir

Message Row Payload Area
Id Counter

9.2 CAN input

9.2.1 Input configuration

= s New Project

o[ MS5.1

- ﬁa Calibration Items
= CAM Buz 1

]
(- CAM Outp
[ CAM Bus 2
----- Computed Ch

Import From DBC File... —

n

€)  Export.., >

2 Import... ~\

..... Jfe Conditional Ch.
- 1/0 Channels
..... & Macros

[+ % Logger

F- [ Display

- % Measurement Container

9.2.2 Create new CAN channel

Bute 5 Buyte B Buyte ¥

pou? _w Create new channel to read from CAN bus
New CAN Charnel... = | _—» Import Vector CAN database (DBC) channel configuration
Export RaceCon CAN input configuration to file

..... 7 Math Channel{ (5 Properties \\\5 Import RaceCon CAN input configuration from file

..... & CCF Master ~ Display CAN bus properties (Baudrate)

1. Right-click on CAN Input of desired bus (CAN1 or CAN2).

2. Select ‘New CAN Channel’ from menu.

3. Insert name and description of channel.

Create a CAN input channel x|
Create Channel _/* Y

Set the unigue name far the channel and add an optional description,

Mame:
Ip_oil

Description:

Iengine oil pressure]

Ok I Lancel I
Y

4. Click ‘OK’ when done.
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The channel is listed in the Data window and a CAN channel configuration window opens.

Data - CAN Input
I @ Show all
Uszed | Type | Marme * | Function | % Source hd

- DDUY

9.2.3 CAN channel configuration

Welcome to RaceCon [ 'gad  Mew Pro\e:l/i DDUT |

4 b x

Extraction of
data from
CAN bus

Conversion
to physical 'l
values

A

A

Measurement value

Value

RawValue

Measurement Shest

N\

Mini CAN
analyzer
functionality

~a

Automatic

CAM chanhel p_oil configuration
 General
Label [poi
CEN Id [ 0= hex [ Enended
Timecut L =
M Use multiplerer () Hide. Value =
[~ Multiplexer
Representation & Byte  Bit
Start [ o4 Length [ =
Type [Unsigned =] Endian % Litle © Big
Data
Fiepresentation % Byte  Bit
Start [ o Length [ =
Type [Unsigned 7] Endan @ Litle © Big
L ! 7 7 t 7 : i
— Carwersion
Factar 1.00= bar/Bit Minirmum lm bar
Mffset 000 bar Madmum [ 25500 bar
Unitgroup: Im r Adust automatically
Uit bar hal

assignment to
measurement
view

[ Statistics | fe Math Charnels | fe Conditional Channels | (@8 Device info | [ Faultinfo | [ Features info ;! il
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9.2.4 Extracting data from CAN bus

Representation: Byte

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

CaM channel p_oil configuration

 General
a) ——> Lt [p_oil
b) ——| canid | 0= hex [ Estended |

C) e T iiE0ILIE I UE: ms Default value I UE: raw I
d) ——P| ¥ Lse multiplexer [:I:\:] Hide... W alue I UE:

- Multiplexer

Representation (& Bute & Bit

Start I DE: Length I 1 3:
Type IUnsigned *I Endiar & Litle © Big
- Data
e) ——»
) Representation (& Bute & Bit
Start I Daﬁ Length I 1 3:
Type IUnsigned *I Endiar & Litle © Big
ﬂ » 0 1 2 3 4 5 5 7
gl T T T T T i i ]

a) Enter name of the CAN-channel.

b) Enter CAN message ID. Check the box, if extended IDs (29 bit) are used.
c) If replacement values are used, specify time-out period and raw value.
d) Check the box, if a multiplexer (row counter) is used.

e) Enter data position, length and format.

f) The bargraph shows assignment of the bytes.

e Red colored fields show the assignment of the data bytes.
e Orange colored fields show the assignment of the multiplexer bytes.
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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.

CAM channel p_oil configuration

— General
a) ——> Latel [r_oi
b) ——| canig [ 0= hex [ Extended

C) ] Tzt I DEZ mz  Default walue I DE: raw
d) —p ¥ e multiplexer E:{\:} Hide. .. Walue I DE:

- M ultipleser

Representation € Byte % Bit

Start I 03: Length I 1 3:
Type IUnsigned 'I Endian & Litle " Big
- Data
e) Reprezentation ©© Byte (% Bit
Start | 253: Length | ?5:
Type IUnsigned 'I Endian = Litle {~ Big
() Hide image...
ﬂ  — T [ ] 4 3 2 1 0
0 Imsb|—|—|—|—|—|—|lIb
1
2
3 b — — ———
4
5
E
7

a) Enter name of the CAN-channel.

b) Enter CAN message ID. Check the box, if extended IDs (29 bit) are used.
c) If replacement values are used, specify time-out period and raw value.
d) Check the box, if a multiplexer (row counter) is used.

e) Enter data position, length and format.

f) The matrix table shows the assignment of the bits.

e Red colored fields show the assignment of the data bits.
e Orange colored fields show the assignment of the multiplexer bits.
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9.2.5 Conversion to physical values

Conversion

a) ey AR I 1,0032 bar/Bit b inirnurn I D,DDE: bar g —— e)
b)—b Offzet I EI,DDEZ bar b axirnum I 255,0[!3: bar <——————— ﬂ

C) ey | ik groLip: Ipressure ;I - Adjust automaticaly —€———— g)
d) — Unit: bar -

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

b) Enter offset for conversion to physical value.

c) 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)

g) Check the box to automatically adjust the limits of the channel.

9.2.6 Special features

CAN analyzer functionality

This functionality is only available, if a MSA-Box (I & Il) is used to connect the DDU 7 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.

Measurement Value on CAN

Value ~  none
Raw Value

Automatic creation of online measurement sheets
The CAN channel can be automatically inserted to a measurement sheet. Insert a name for a new
sheet or select an existing sheet from the listbox.

For an online view of the value measured by the DDU 7, insert the channel in an online
measurement sheet which is described in the next chapter.

Measurement Sheet
IPressures j
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9.2.7 Online view of CAN channels in vehicle

1. Double-click on ‘Sheet 1’ in Project Tree.

= eaf Mew Project
- Dou?
B Calibration Items
CAN Bus 1
CaN Bug 2
Computed Channels
Jf Conditional Channels
170 Channels
3 Macros
S Math Charnels
i Logger
(@ Display
Wk CCF Master
- I Measurement Container
= Measurement Falder 1
. =t 1
- [ Shest 2
& Sheet 3

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.

=1 eiaj MWew Project -
&+ DDUT

- Calibration ltems

CAN Bus 1

M Input

CAM Outputs
AN Bus 2
Computed Channels
- fe Conditional Channels
. 170 Channels

o g Macras

i fe MathChannels

B i Logger

- [ Disply

- gk CCP Master ;I

123 [ show all |

[Used [Type | Mame + [~ Function ~ | Source

Channel B oour
Test @ oou7

‘welcome to RaceCon |Gl Mew Project [@ Measurement Folder 1 |

Drag + Drop

Devices

Display elements

Measurement elements

=] Gauges

5 Circular Gauge

=4 Horizontal Bargraph
& Temperalure Gauge
||l Vertical Bargraph
Numeric: Indicators

[z3) Measurement Lahel

I

28] Mumeric Indicator
|- Knobs
W Knob
|=) Characteristics
7] Block, Curve or Map
25 String
1224 Value
Diagnostics
1m BitLEDs
|=] Common
T Container
= Image
5 Measurement List
17 Sinple Text
[=] Charts
5 Dsciloscope
=| Contrals

L

0

£ Macio Button
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4. Click on folder ‘CAN Input’ of desired CAN bus to display available channels.

CAN bus

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

=1 eiaj MWew Project
& DDUT
i EB Calibration ltems

Computed Channels
oo fe Conditional Channels
170 Channels
= Macras
fe Math Charnels
W Logger
7 [ Display
&E CCP Master

23 [ show all

‘welcome to RaceCon |Gl Mew Project [@ Measurement Folder 1 |

Used | Type | Mame % % Function

Chanrel

| Source
- DDUtT
8 DoUT

The measurement element displays the values of the assigned channel.

i

Drag + Drop

Toolhox

Devices

Display elements

Measurement elements

=] Gauges
5 Circular Gauge
=4 Horizontal Bargraph
& Temperalure Gauge
||l Vertical Bargraph
=] Numeric [ndicators
(23] Measurement Label
28] Mumeric Indicator
|- Knobs
W Knob
|=) Characteristics
] Block, Curve or Map
25 String
1224 Value
= Diagnostics
1m BitLEDs
|=] Cammon
T Container
| Image
5 Measurement List
11 Sirnple Test
[=] Charts
=5 Dsciloscope
|=) Controls

£ Macio Button

6. Connect PC to the vehicle and switch to ‘Race Mode’ by clicking ‘F11’ on the keyboard to

display online data.
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9.2.8 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.

Channel Import

Channel creation from measurements

Chooze the desited measurements ta import as a channel and click ‘0K,

194 channels and B0 messages available

channels ta import:

Name | Lnit | Id|  Size | RowCh I Flowi/al I Des:li[:l aps
accx a 7T 8 Vectar, ath

D accy g 7T 8 Vector Lddl> |

Q accz g 7T 8 Vector =

B activate_blip flag 100 1 Vector

Q achivate_cut flag 100 1 WVector
aps % 7ra ] WVector

% ath % 773 3 Vectar

Q awl_BremseBl.. g 5C0 16 WVector, <-Bemove |

Q apl_BremseB0... g 5CO 16 Vector —

% batt_u W 779 [ Vectar Remove all |

[ battlow_b i 1 5 Vect_oli;l

1 | 3

270 measurements in 16 CAN messages recognized, 130 measurements skipped,

for details check the Infolog.

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.

9.2.9 Export RaceCon CAN configuration

1. Right-click on CAN Input of desired bus (CAN1 or CAN2).

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

Export displayed content to...

Export Selection

All items shown below will be exported. Flease click 'Export’ to select a destination to store to.

X

e

Cance

4
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3. Specify the filename.
4. Click ‘OK’ when done.

9.2.10 Import RaceCon CAN configuration

1. Right-click on CAN Input of desired bus (CAN1 or CAN2).

2. Select ‘Import...” from menu.
A file browser opens.

3. Select the input file and click ‘OK’.
An ‘Import Selection’ window opens.

Importing from file 4.rex(2.1.0.20)... |
Drag&Drop elements from the import content to the current project... ’4
Summary: 0 imported elements
i Import content [source] Curent Project [barget] ———
B accz B & New Projeoe
[ aps =8 DoU7
[ aps_1 P [ CANBus 1
Bath - CANBus 2
(=B Channel Dl'ag + E fOp

(B Test

< Back st > I Einish I LCancel I

4

4. Select channels to import.

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

6. Click ‘Next’.

If a measurement channel belongs to more than one source (e.g. DDU 7 and ECU MS 5.1), the

‘Solve Label Ambiguity’ window opens.

Importing from file output.rex(2.1.0.20... 5'
Select for all ambigous objects the appropriate one... -“é
Summary: 7 imported element, 3 ambigous label

Labels

Statuz Source Impart Source Project Label Description

Dou7 | DDuT ¢
o pouy tirne_min/CAM row 1/CANMessage_123/CA.. DDUT time_min Linkable with time_min' label
° oouy time_hour/CAN 1ow 1/CANMessage_123/C.. DDUT time:_hour Linkable with 'time_haur' label

< Back Hext > | Finish I Cancel
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7. Assign the ambiguous channels to the desired source.
8. Click ‘Finish’.

9.3 CAN output

9.3.1 Output configuration

Project

= Es Mew Project
o DDUT
- [ Calbration ltems

Create new CAN output message

&
H- CasM Bus 2 Mew CAN message. .. . . .
..... Computed Charn ___—» Export RaceCon CAN output configuration to file
..... f Conditional Chary (&) Export...

- £ 1/0 Channels (2) Import... —_

..... o Macios |

..... fe Math Channels |27 Properties
Logager i i

Ei : Disgjay > Display CAN bus properties (Baudrate)

..... @ CCP Master

- Y Measurement Container

——> Import RaceCon CAN output configuration from file

9.3.2 Create new CAN output message channel

1. Right-click on CAN Output of desired bus (CAN1 or CAN2).

2. Select ‘New CAN Message’ from menu.
The ‘Create new CAN message’ window opens.

Create new CAN message ﬂ
Create a new CAN message _/* Y

Enter the CAM-Id and an optional rav-counter position.

Hame:
IEANMessage_‘I 23

CAN-d:
| 123 [hexl [ Use estended CANAd
Grid:

I‘IDD ms 'l
[ Use row counter

Row counter position I 03‘

Eirst row counter value 0= [0..254]

Murnber of rows I 13: 160

Coca_|

4

3. Enter name of message, CAN-Id and Grid (output interval).
4. Optionally, specify a row counter (multiplexer).
5. Click ‘OK’ when done.

71



CAN bus

A CAN message configuration window opens in the Main Area.

% ¥olles_display.rlp - RaceCon -0 ll
© Fle Edit View Extras  Help

J|_1 = HS | ¥R F9-&- s;;';’synchronize v | ||Designmade | + @ @ 5 == | Racemode | 2] E (7] =

Welcome o RaceCon | @s) Mew Pioect /@8 DDUT | b x _
New Project 0
% Mo Definition of CAN || e
=) Displays -

[ Calibration Items i 0o

4 DOUS

4 DDUE

I Use row counter [ ooU?

& oous

(=] ECUs

Eirst row counter valug |1 3: 0 M53 Sport
M54 Sport
MS 4.4 Spart
I5 MS15 Sport
CANMessage_123 g} Add new row Delste selecksd ravw W W53 |

CaNMessage_234
Eyte 0 Byte 1 Byte 2 Byte 3 Bute 4 Bute & Bute B Byte 7 [ M54.0
Ou?out messages . Vo
x
on CAN bus 1 & a3

M
8 M350
M5
W M52

i T W M55
El CAN propertics N W M5

AN
L = "\ Content of s -

CAN id Display elements

i

The C&N id of the channel message Measurement elements
Measurement sources
Macro actions

Can Input

Can Outputs

AN Identfier [hex] |1 3: ™ Extended
Girid [100ms -

Data yte Urder T LWe Endan L4

25 show ol

‘Usad | Type | Mame % || Function

Position Byte 0 -

aninels

S Conditional

E us
L Errors ||| 3\ warnings | [ i) Messages

B Device info | B8 Faul |nfo| [ Featwesinfo [ CANMessage_123

&1 1 Vzal « ' standard = | [

Type [ Time | Sender | Message

Ready. No errors detected - all cleared or state unknown 23 New ProjectiDDUT/CAN Bus L/CAN Outputs{CANMessage_123 .

6. Click on ‘DDU 7’ in the DDU 7 Project Tree to display all labels.

7. Select the desired measurement channel and drop it on message’s bytes.

% "volles_display.rip - RaceCon [ ] 3]
© File Edit ‘Wiew Extras Help

TN E S % GRS D - | @senchronize - |1, ||Desinmeds || b @ @ |® < | Racemode | 2] W& @ g

‘Welcome to RaceCon rﬂ Mew Project & Dppu? 40 x u
5 ] New Proect N - || [ Devices
Ml «—— _ Click A r
g Calibration ltems i\ pous
CAMN Bus 1
CAM Input here g 4P 0OUS
CAM Dutputs 4 DOUG
CAM Bus 2 CAM Identifier (hex) |1 3: ™ Extended ™ Uss row countsr [ bou?
@ Computed Channels @ Dous
e Conditional Channels 100 rres = Position Byte 0 = 5 FCls
© . =% 1/ Channels
D,-ag + & LitleEndan ¢ BigEndan First row couter value |1 = 10 M3 Sport
e EEEEEE) Sysaspon
= Drop MS4.4 Spon
[Used [Tope | Mame + [%] Function i M @ vstase0t
= [r— FEAL TIME— =) Add new row Delete selected row | I MS31
=] tirme_rnon RELle T —
! = Byte 0 Biyte 1 Byte 2 Byte 3 Biyte 4 Byte 5 Byte & Byte 7 2 WS40
=3 fime_min FEAL_TIME - = 542
=] time_hour REAL_TIME 0x1 = =] :""E*hnu £ time_min &
| REAL_TIME} L s
m - M54
B Statistics | fe Math Ehanne\sl e Conditional Chanels | B8 Device info | B8 Fault info | B8 Features info CANMessage_123 B9 Ms50
W M5
- W M52
Al |zl ~ ¥ standard + | (2 ~ (3 Errars ||| 8\ warnings ||| i) Messages | mwsss
El Channel Measurement <] [repe] Time [ ender [ Message I M5 151
Actual measurement rate I M515.2
Desired measuremert rate 1 me - time synchronous = j
E Channel properties = Display elements
Measurement elements
Actual measurement rate N GO
The actual measurement rate of the channel. Only valid if t... e et
Ready. Mo srrors detectsd - all cleared or state unknown (2 New Project/DDU7jCalibration Ttemsjtime_day .

The measurement channel is assigned to the CAN message.
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9.3.3 Set up of word length, byte order and quantization

% volles_display.rip - RaceCon
Edit

* File

I NEEHS | & B @

View Extras  Help

f -

- | G4 synchronize - |

Desianmode || + @ @)

Race mode

BEe g

Welcome lo RaceCon ['ga§ Mew Proiect [ DDU7T |

£ 58 New Project B
£ -[@ DDUT

T Calibration ltems
CAM Bus 1

CaM Input

CaM Outputs
CAN Bus 2
Computed Channels
+ Jf Conditional Charnels
. § 140 Channels

=l
Dala - 3 %

EEEEEEE

[Used [Type [ Mame o [~ Functon =]

=3 USE_REPLUGSHU... LUSE

(=3 ush_mediastale Use
[k} =3 ush_ement Use

&= unlinked

= unlinked

= unlinked

urlinked

EEl weinbianle

e

et
« U7 standard +

%} Errnrs ’1

& Properties

CN Identifier (hes] |1 = ™ Extended
Giid 100 ms -
Byte Order @ LileEndan ¢ BigEndian

r Use row counter

Buyte 0 b
First row courter value |1 Hﬁ

Pasition

Byte 2

o @ Set byte order of

channel on CAN bus

Byte 3 Byte 4 Bute 5 Bute B

vice info | (@8 Faultinfo | B Features info

CaMMessage_123

0o

Devices

=10l

=) Displays

[ DOU4
ap DOUS
o DOUE
(M pou?

=) ECUs
10 MS3 Sport
M54 Sport
MS4.4 Sport
15 M515 5port
W Ms31
M340

@ Msa2

o Msad

B M54

B Ms50

1y M55 1

W MS5.2

W M55

|| mwwMsisa

E CAM out channel properties

Type [ Time [ Sender [ Message

[ W Ms15.2

Linked ta channel usb_emcnt

Linked to channel
The linked channel.

Ready,

Mo errors detected - all deared or state unknown

W his243
T 45244
Display slements

@ oous

Measurement elements

Measurement sources
Macro sctions

Mew Project/DDL 7/CAN Bus 1/CAN Outputs/CANMessage_1Z3/CAN row 1fush_errcnt .

Word length and quantization of channel are fixed.

Byte Order can only be changed if a channel allocates more than one byte.

9.3.4 Export RaceCon CAN configuration

1. Right-click on CAN Output of desired bus (CAN1 or CAN2).

2. Select ‘Export...” from menu.
The ‘Export Selection’ window opens.

3. Specify the filename.

Export displayed content to...

Export Selection

All iters shown below will be exported. Please click ‘Export’ to zelect a destination to store to.

©

E=port... I

Lancel

4

4. Click ‘OK’ when done.
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9.3.5 Import RaceCon CAN configuration

1. Right-click on CAN Output of desired bus (CAN1 or CAN2).

2. Select ‘Import...” from menu.
A file browser opens.

3. Select the input file and click ‘OK’.
An ‘Import Selection’ window opens.

Importing from file output.rex(2.1.0.20... 5'
Drag&Drop elements from the import content to the current project... -“é
Summary: 0 imported elements
— Impart content [source] Current Project [target]
o[ AN Dutputs ; 3 = @&s§ Mew Project
[ CAMMessage. 234 = oou7
-3 CANBus1
. [A CAN Outputs

& CAN Bus 2

< Back st > I Einish I LCancel I

4

4. Select channels to import.

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

6. Click ‘Next’.
If a measurement channel belongs to more than one source (e.g. DDU 7 and ECU MS 5.1), the
‘Solve Label Ambiguity’ window opens.

Importing from file output.rex(2.1.0.20)... |
Select for all ambigous objects the appropriate one... -’-9
Summary: 7 imported element, 3 ambigous label

Statuz Source Import Source Project Label D escription
° oouy time_min/CAM row 1/CaMNMessage_123/C4.. DDUT time:_rmin Linkable with time_min' label
° oouy time_hour/CAN ow 1/CANMessage_123/C.. DDUT time:_hour Linkable with 'time_haur' label

< Back I Hext > | Finish I Cancel I

7. Assign the ambiguous channels to the desired source.
8. Click ‘Finish’.
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Analog and frequency inputs

10 Analog and frequency inputs

10.1 DDU 7 features

6 analog inputs

0..5V

12 bit A/D converter

Switchable 3.01 kOhm pull-up resistor

8 kHz acquisition rate, up to 1 kHz recording rate
Linear phase digital filter

4 frequency inputs

5V Hall-effect type, 2.5 V trigger level
20 kHz max. frequency
10 ms measurement window
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10.2 Analog inputs

10.2.1 Measurement channels

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

Data - Mews Project - DDUT - Input-channels - AMADE - f_wheel

Search:

Uszed MName a * 1 Source =  Description -
B f_wheel_fl pouvT Wheel farce frant left
B f_waheel_fl_ki Doy Wheel force front left
Q raw_f_wheel_fl pouv “Wheel force front left
B ravi_f_wheel fI_f Doy 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:

e DDU 7 uses A/D converter oversampling and digital filtering to recording rate
e Digital filters eliminate ‘out-of-band’ noise

e Cut-off frequency automatically adjusted to recording rate

e Linear phase — no signal distortion

e Latency compensation — no filter delay in recorded data
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10.3 Configuring inputs

10.3.1 Configuring a predefined Bosch sensor with the ‘Bosch
Sensor Wizard’

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

2. Expand the list of ‘I/O Channels’ by clicking on ‘+’ in the DDU 7 Project Tree.

= s New Project rs

.+ DOUT
- [F8 Calibration Items

= CAM Bus 1

M- CAN Bus 2

----- Computed Channels
..... Jfe Conditional Channelz
= & 140 Channels

=

3. Drag the ‘Bosch Sensor Wizard’ from the Toolbox and drop it on the desired analog input
channel in the DDU 7 Project Tree.
The ‘Bosch Sensor Wizard’ opens.

Bosch Sensor Wizard |
_ZSt.' ChOOSG Select Sensor r
the sensor,.g Select & zenzor. based on the arder nurmber. GE'I
category
Senzor categony ITEMPEF!ATUF!E SEMSORS j Calibration data
/ Sengor group INTC M1z j ~ Fullup
X . DOrder number I 5 - .
choice by choosing T 3 = values will be used
a type M e -
186 100
Senzor category 322 a0
TEMPERATLUIRE SENSORS 435 70
39: Select the !
Sengor group 834 50
exact type S T 175 a0
/» 77 Open datasheet | 170 o LI
Opens sensor’s —
datasheet < Back | Hest s | Finish I LCancel |
Y

4. Click ‘Finish’ when done.
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5. The ‘Create channel on DDU 7’ window opens.

Analog and frequency inputs

6. Enter channel name and description.

Create channel on DDU7 =

Create Channel '\

Set the unique name for the channel and add an optional description. IJ

Mame:

It_rad_out

Description:

IDutIet temperature of radiatof

Ok I Lancel |
4

7. Click ‘Ok’ when done.
The channel is inserted into the DDU 7 Project Tree.

_ Welcome to RaceCon | @af _ System overview: New Fioect " gl DDUT | 4b x|
= @] New Pioject R —— |
=@ 0D = =
.Blgmalmllems B trad_out :
& [ CAMBus1 | W% g [ i
5 @oweae —— L _ﬁ; e
: 5 Input-charnels 3 t_yad_out_f
= ] ANAOZ 5 —
/ oo | | d X
f P mu_}nd_m
Channel | s
. i rawe_t_rad_out,
is linked -
to ANAO3 - /"
Used Narme: a ¥ & Soucs v Descriplk -
g vaw_t_tad_out oouT Dutlet temperature of radislor
raw_t_rad_o DDl Oul ure of radistor 4
= ] l_ra_d{__o:ld_ k] DDE; Ou:: m:ue M:ﬁa /nPUt pin .
e e Pull-up Calculation of
resistor is physical value with
activated characteristic curve

Slalisis | [ Deviceinto | < ANAD3 |

Available measurements for channel:

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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10.3.2 Configuring a generic linear sensor

Example: Acceleration sensor 5g

e From sensor data sheet — operating characteristics:

Output Signal
Zero g (T4 = 25°C, Vpp = 5.0 v)*
Zero g (Vpp =5.0V)

Sensitivity (T, = 25°C, Vpp = 5.0 V)(®)
Sensitivity (Vg = 5.0 V)

Bandwidth Response

Nonlinearity

Vorr
Vorr

f308
NLoyt

2.25
20
380
370

425

-1.0

400

2.75
30
420
4301
57.5
+1.0

mv/g
mv/g
Hz
% FSO

e Sensitivity 400 mV/g, Offset 2500 mV
e The sensor has a linear output signal with sensitivity and offset

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

2. Expand the list of ‘I/O Channels’ by clicking on ‘+’ in the DDU 7 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 7 Project Tree.

A ‘Sensitivity/Offset Wizard’ opens.

4. To activate the internal DDU 7 pullup-resistor, check the box.

The internal DDU 7 pullup-resistor is used to get a 5 V signal at the analog channel of the DDU 7.

It allows you to use a push-button.

The fixed value of the internal DDU 7 pullup-resistor is 3010 Ohm. If using an additional external
pullup-resistor, set up the overall resistance.

Sensitivity / Offset Wizard - Add New

Pin Properties

Configure the analog pin properties.

Use pullup: v

Pullup walue |amo

ﬁ Ohrm

< Back Hext »

| Eirizh I

LCancel |

Y

5. Click ‘Next’ when done.
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The second part of the ‘Sensitivity/Offset Wizard’ opens.

Analog and frequency inputs

Sensitivity / Offset Wizard - Add New ll
Sensitivity / Offset Properties
Adjust sensitivity and offset by editing the values on the right side.
B T T i T ' Aiz unit group ' Az unit Choose Unit
I L Lo L S Jacosation =] fa =] ¢ group and unit of
' ' ' ' Senstivty hysical value
alo b T phy.
: : : : Dffsat
[ 2 e PR L L =0 T — Entef Va/ues ffom
o ; ; ; ; sensor datasheet
/ B TR G R S S
% T "
Physical o1 o L L S
(channel) g g g g Electrical
Va/ue * o mlnn 2nlnn 3nlnn o 40‘00 5nlnn 5000 ( p/n) Value
my
< Back | Mest > I Einish | LCancel |
A
6. Click ‘Next’ when done.
The third part of the ‘Sensitivity/Offset Wizard’ opens.
Sensitivity / Offset Wizard - Add New x|
Analog Source Properties .
Adjust the analog source properties. Entef phySlca/
limits of the sensor
8 Lirnit rrjrirnum /
s L S U e > SR ] I'E'U 3: &
: : : Limit magimum Choose data type of
b AP S o R o S ] g
/ : ; : : ; the measurement
'/ . 8 8 g . Output data type .
Physical 2 : : : R [ variable
limits of -0 1 r =
hanne/ 7 Use adjustment value
c \ 2k : : 5 5 : SN | T Check box to enable
N oL L — S B S ] online calibration of
. : : : ; § b i offset and enter desired
&L f L P [P SRR ] Iﬁ .
; ; : ; ; \ physical offset value
* a 1000 2000 3000 4000 5000 5000
Py r Wirite protected
Enter name to auto-
matically create a new
Back [de Einish LCancel
= s | 30 [ e y measurement sheet

Note: Working with automatically created measurement sheets is explained in chapter ‘11.2 Setting
up an online measurement’.

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

9. Click ‘OK’ when done.
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The channel is inserted into the DDU 7 Project Tree.

‘Welcome lo RaceCon | §a§  System overview: New Project ' (@) DDU7 | 4%
= & New Project -
=+ 0oUT ANAD4 Redp33
@8 Caibration ltems =] Aok Rads9
[ CAN Bus1
@ [ CANBus2

— X v
Channel is l |
linked to x|
ANAO4 T

Input pin Sensitivity Adjustment

£ rom e b0 Pull-up and Offset /s enabled
resistor is value for
deactivated sensor

l_'_Sm.'_'_"i_i_li_;;i:‘;ﬂ_-‘_'ﬂ“w __T —yyem

Available measurements for channel:

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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10.3.3 Configuring a generic nonlinear sensor

Example: Thermistor 5 kOhm

e From sensor data sheet: resistance values over temperature

PART NR.: 2381 640 502

HTCLE100E3502
Toper Rt Toper RT Toper Rt Toper RT
[°C] [ [FC] [ [FC] Q] [FC] [
-40 166 047 0 16 277 40 2 685 &0 628
-35 119 950 ] 12 669 45 2 166 85 535
-30 a7 600 10 9 936 50 1903 a0 457
-25 64 643 15 7 849 55 1494 a5 399
-20 48 179 20 G 244 G0 1245 100 338
-15 36 250 25 5 000 65 1024 105 292
-10 27 523 30 4 030 70 a76 110 251
-5 21078 35 3267 75 740 115 221

The sensor has a nonlinear behavior
Use characteristic curve for linearization
Input voltage is the ratio between pull-up resistor and thermistor

+5V

1
1
1
3 kOhin

o
A4
1
1
1
1

Pin

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

2. Expand the list of ‘I/O Channels’ by clicking on ‘+’ in the DDU 7 Project Tree.

3. Drag the ‘Characteristic Curve’ analog signal source from the Toolbox and drop it on the desired

analog input channel in the DDU 7 Project Tree.
A ‘Characteristic Curve Wizard’ opens.

4. To activate the internal DDU 7 pullup-resistor, check the box.

The internal DDU 7 pullup-resistor is used to get a 5V signal at the analog channel of the DDU 7.

It allows you to use a push-button.

The fixed value of the internal DDU 7 pullup-resistor is 3010 Ohm. If using an additional external

pullup-resistor, set up the overall resistance.

Sensitivity / Offset Wizard - Add New

Pin Properties

Configure the analog pin properties.

Usze pullup: v

Pullup walue |3U1 ]

=] oh

I

< Back Mest » | Eirizh I LCancel

Y

5. Click ‘Next’ when done.
The second part of the ‘Sensitivity/Offset Wizard’ opens.

Characteristic Curve Wizard - Add New

Ch ic Curve P

Adjust the sampling paints uzing the grid on the right side.

x|

Az unit
30
| Obm |
o ' Agiz unit group iz unit
o I temperature j I ‘T j
40 H : : : : Sl i
Q . : : : : 1 632 20
/ w7 : : : : : 2 £76 70
: : : : : 3 1245 &0
, ® 4 1802 a0
Physical ; ; ; : ; - 40
0 5
(channel) 5 5 5 5 : »o MEE
ol S L U PR Lo
value ; ; ; ; ; 7 5000 20
1000 2000 3000 4000 5000 *
Ohm

Choose ‘Ohm’ to enter
&— datasheet values directly.

«— Select physical unit.

Enter resistance/temperature
pairs from sensor datasheet
here (The 3.01 kOhm pullup-
resistor is automatically taken
into account)

P

< Back I

Mexst » Finish

LCancel |

4
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6. Click ‘Next’ when done.
The third part of the ‘Characteristic Curve Wizard’opens.

Analog and frequency inputs

Characteristic Curve Wizard - Add New x|
Analog Source Properties
Adjust the analog source properties.
= ; ‘ : ; : Limk minim.m ) Enter physical limits
| = [ ——
ad E”” _ = of the channel
Innit rnaxirnum
1 50.0 = ¢
80 3 TR Choose data type of the
Pt [1é st =l measurement variable
/ " Use adjustment value
. at

Physical ol 00 =1 ©| &—— This sensor does not
limits of N\ i need offset calibration
Channe/ \ Measurement sheet

vy : : : : = '\

0 i ‘ ; i ; Enter name to automatically

o 1000 2000 3000 4000 5000 6000
o I Wie protected create a new measurement
sheet
< Back | Hext s | Finish I Lancel |
4

Note: Working with automatically created measurement sheets is explained in chapter ‘11.2 Setting
up an online measurement’.

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

9. Click ‘OK’ when done.
The channel is inserted into the DDU 7 Project Tree.

welcome ta RaceCon | 3] System overview: New Project "@@ DDU7 | 4k x
= & Mew Project -
& DDUT
G Calibration ltems =
CAM Bus1 SY a0'c Outpue i
= ﬂ%ﬁ;:aﬂgne\s Up & t_air_fi
[+ - _—
/I E 307Dk o
y X |
P ™ <3 ANADS
Channel is AN
A - ANATO —
linked to af Anan =
ANA05 ;e:h: ] - | T
Used Mame o v 1 Souce v Desciiption -
BB raw_t_air oou? Anbient ait temperalure
% G DO ket st Input pin Characteristic Adjustment
t_air_fi Dou7 Armbient aif temperaturs . .
- Pull-up curve for /s disabled
resistor is sensor
activated
Stalisics | Deviceinto | <f ANAD3 | 3 Ana04 | <k anacS |

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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Analog and frequency inputs

10.3.4 Configuring a multipoint adjustment

Example: Measurement of wheel force

e Physical property ‘wheel force’ not directly measureable
e Load transfer through suspension kinematics

e Physical value at sensor position defined by vehicle

e 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 7 Project Tree.

3. Drag the ‘Multipoint Adjustment’ analog signal source from the Toolbox and drop it on the
desired analog input channel in the DDU 7 Project Tree.
A ‘Multipoint Adjustment Wizard’ opens.

4. To activate the internal DDU 7 pullup-resistor, check the box.

The internal DDU 7 pullup-resistor is used to get a 5 V signal at the analog channel of the DDU 7.
It allows you to use a push-button.

The fixed value of the internal DDU 7 pullup-resistor is 3010 ohm. If using an additional external
pullup-resistor, set up the overall resistance.

Sensitivity / Dffset Wizard - Add New |
Pin Properties
Configure the analog pin properties.
Usze pullup: v

Pullup walue |3U1U ﬁ Ohm

< Back Hext> | Einish I Cancel |

4
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5. Click ‘Next’ when done.
The second part of the ‘Multipoint Adjustment Wizard’ opens.

Multipoint Adjustment Wizard - Add New 5'
Multipoint Adjustment Properties
Select the adjustment type and edit the point values.
60 T T T ' Az unit group ' iz unit .
- - - = A = H— Chgose unit group and
rTTra— unit of physical value
I Four-point adjustment j
Adi
Lstnert porks = ™~ Select type of curve
b1
2 10000
/ 3 xuon| 4— Enter physical adjustment
Physical ! E— values values here
( /*;/ sica ) (Can still be edited later)
c y anne Electrical

vaiue ot € (pin) value

< Back | Next» I Eirish | Lancel |

4

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

x|
Analog Source Properties
Adjust the analog source properties.
% : : : ‘ Limit mnium Enter physical limits
' ' ' O =N of the sensor
Lirnit masirnurm
R0000.0 3: M
. Dutput data type Choose data type of the
Physical = — |+ ype
L7, =l measurement variable
limits of N |z r————
| s .
channel 20 =N 4 Enable additonal
\ online calibration
Measurement sheet
= ‘\
_ Enter name to automatically
Font o Wite protectes create a new measurement

sheet

< Back Hext s | Finish I Lancel |

4

Note: Working with automatically created measurement sheets is explained in chapter ‘11.2 Setting
up an online measurement’.

7. Click ‘Finish’ when done.
8. Enter channel name and description.
9. Click ‘OK’ when done.
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The channel is inserted into the DDU 7 Project Tree.

Analog and frequency inputs

e | \elcometoRaceCon | §sf  System overview New Project '@y DDUT | 4 b x
a e Frogec - 1
=@ DDU7

T Calibeation ltems

~
Channel is
linked to
ANAO6 .
i_whesl_fl pouy ‘wheel force hont left
§ iy L /i i Input pin Characteristic Adjustment
LS A Pull-up curve for is enabled
resistor is sensor
deactivated

Statisics | B Deviceinlo | a3 ANAD3 | - aMaos | -a] aNAGS | < aNACE | BB fwheel |

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 the chapter ‘11.3 Online calibration of measurement
channels’ of this manual.
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10.3.5 Digital filter details

DDU 7 uses A/D converter oversampling and digital filtering to recording rate.

Analog and frequency inputs

Analog 1 Digital Online
Input | .
Pin Display
O Signal . AD . Digital | Downsampling] o Sensor . Storage
Conditioning] | Converter | Pre-Filter | Digital Filter "l Evaluation " Device
I 8kHz 1kHz Recording
! Rate

Digital filters eliminate ‘out-of-band’ noise

Spectrum
P Filter Characteristic

A T\

Sensor Signal Spectrum

MNoise

X

Frequency

Cut-off frequency automatically adjusted to recording rate

\\0.5 ¥ recording rate
\ Frequency

»

Example:

e 100 Hz recording rate (10 ms)
e <40 Hz passband (> 99%)
e > 50 Hz stopband (< 1%)
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Analog and frequency inputs

Linear phase - no signal distortion

Recorded signal 100Hz
(unfiltered)

Sensor signal with noise | VA NVAN
v Recorded signal 100Hz
\ (filtered)

Latency compensation - no filter delay in recorded data

e Filtering is (smart) averaging over several samples

e Filtered signal is delayed with respect to real time signal

e DDU 7 filters have constant, frequency independent delay

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

e No delay filtered vs. unfiltered in recorded data

e Correction is (of course) not possible for real time data (display, online)
e Use filtered data for recording, use unfiltered data for realtime

10.3.6 Configuring a frequency input

Example: measurement of wheel speed

o Pulse wheel attached to wheel
e Each passing tooth of pulse wheel triggers hall sensor
e Calculation of wheel speed with wheel circumference

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

2. Expand the list of ‘I/O Channels’ by clicking on ‘+’ in the DDU 7 Project Tree.

3. Drag the ‘Velocity’ digital signal source from the Toolbox and drop it on the desired ‘REV’ input

channel in the DDU 7 Project Tree.
The ‘Velocity Wizard’ opens.
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Analog and frequency inputs

velocity Wizard - Add New

Velocity Properties

Configure a frequency input to measure a linear velocity.

Frequency offset: In ﬁ Hz
Mumber of increments: |44 j

{—
Wwiheel circumference: |2UUU ::I (G
Dutput data type: |16 8it = v\
Heasurement sheet: d

< Back

et >

| LCancel I

N /

4. Click ‘Finish’ when done.

5. Enter channel name and description.

6. Click ‘OK’ when done.
The channel is inserted into the DDU 7 Project Tree.

Channel is v |

linked to /|
REVO1

Search:

<} ANAZ3
<} ANAZ4
<} ANAZS
<} ANAZE
< PwM_DUTO
< PwM_DUTO2
< PwM_0UTO3
F P/t _OLITO4

= =i} REVOTP/MN

<aF REVO3P/MN
<aF REVD4P/N
----- T, Macros
¢ (@ Display
& Logger

t - DDU7 - Input-channels - REVO1F/N

a} ANAZZ qA

Used

quice = Desintion

Lame P
E} freq v whesl DDUT
ER freqv_wheel_fLi  DDUT
X v_wheel fl DouT
ER v_wheel fL_fi DouT

“wiheel spead front left
wiheel speed front left
Wheel speed front left
Wheel speed front left

Available measurements for channel:

Special functionality for sensors
with frequency offset (e.g. Correvit)
Set to ‘0’ for wheelspeed
measurement

Number of teeth on the pulse wheel

Circumference of wheel for speed
calculation

Choose data type of the
measurement variable

Enter name to automatically
create a new measurement sheet

‘welcome to RaceCon  [fGa]  Sstem overview: New Project /'@ DDU7 | 4k %

Offset
. 0

200gmm | | gugpe v_whesl_§

Hz

v_viheel fi_f

44

16 Bit 4]7
% _—

fraq_v_whesl f

T

Input pin
has hall
interface

Wheel
circumference

'(\
Number of
teeth

Statistics | M Deviceinfo | <3 ANAOG | aF ANADA | a3 ANADS | < ANADE | [§ fwheslfl | a3 REVOIPAN r

Measurement label Function

raw_name
raw_name_fi
name
name_fi

Note: Measurement of ‘Revolution’ is similar.
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10.4 Computed sources

Analog and frequency inputs

10.4.1 Configuring computed sources

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

e Sensitivity / Offset calculation on input channel
e Characteristic curve calculation on input channel
e Computed vehicle speed

e Lap trigger (covered in a special 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 ‘Computed
Channels’ in the DDU 7 Project Tree.

A ‘Computed Sensitivity / Offset Wizard’ opens.

Computed Sensitivity / Offset Wizard - Add New 5'
Sensitivity / Offzet Properties
Adjust sensitivity and offset by editing the values on the right side.
00 Inpul charmel <+—— Choose input channel
= temp_lsu j
2500 T B UFIE Qrovp B unil P
s B — Chgose unit group and
e unit of output
2! }'
200 [os = TeF
g et <«—— Enter sensitivity and offset
b i) == of conversion formula

1000

500

I } } } ' L ' ' '
300 400 SO0 GO0 FOO  S00 40D 1000 1100 1200 1300
°C

< Back Next» | Einish I Lancel |
4

3. Click ‘Next’ when done.
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The second part of the ‘Computed Sensitivity / Offset Wizard’ opens.

Analog and frequency inputs

Computed Sensitivity / Offset Wizard - Add New 5'
Analog Source Properties
Adjust the analog source properties.
2000 : : : ; : Limi minim.m Enter physical limits
: : . . . lﬁ o I
o f of the channel
2500 4 Lirnit masimurm
2300.0 33 ‘F
/ — Choose data type of the
/ 2000 ] [T 8t = measurement variable
. £ '™ Force quantzation |
/f’hy's/ cal 1500 1 Fector 10 = ‘Ffin y Check the box to force the
limits of ~—~ ofset [05 = channel’s quantization if
channel 1600 { the quantization should be
S o a fixed value in the whole
e a 260 4‘50 60’0 SSD 10’00 12‘00 1400 Measwemam el CAN s%gtem
. =
Enter name to automatically
ek N = p create a new measurement

sheet

Note: Working with automatically created measurement sheets is explained in chapter ‘11.2 Setting
up an online measurement’.

4. Click ‘Finish’ when done.
5. Enter channel name and description.

6. Click ‘OK’ when done.
The channel is inserted into the DDU 7 Project Tree.
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10.5 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 7 Project Tree.
A ‘Hysteresis Wizard’ opens.

x
Hysteresgiz properties
The hysteresiz function will be defined by the threzholds far the input signal and the two possible states of the oy
120 T T T Input channel a)
: : : =3 nmot j
foo : , i nit graup Tnil
# B Ipercanlage j I‘Z j b)
e Lo ST o State &
Dulput & 0,00 % c)
Threshaold &->B -
el ] Thsho 0= o a)
Dielay &+ 0= e )
a0 Lo State B
: Output B 100,00=5 % ﬁ
wlo R ] | |[Threshold B> g
IEI .“ Delay B4 0= ms h)
o s B 3;5 B e Power an delay Default state
o [ 3000=] me [ =l /)
%
< Back Nest > | Einiish | LCancel | /)
Y

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.

i) Enter the channel’s state (A or B) at startup.

93



@ BOSCH Analog and frequency inputs

3. Click ‘Next’ when done.
The second part of the ‘Hysteresis Wizard’ opens.

Hysteresis Wizard - Add New x|
Hysteresis output properties
The hysteresiz output type can be changed. x
E A= le— Choose data type of the
: : : AR | measurement variable
100 1 v Force quantization
# 5 B Factor | 1= w| #——  Check the box to force the
1 T R I Offset Iﬁ channe/’s quant/'zation Ifthe
g quantization should be a fixed
2ado ....... R P Va/uein the VVhO/e CANsystem
ol
a4
A] : A
v " - " | P 11— Enter name to automatically
rem create a new measurement sheet
< Back | Iext s | Finizh I LCancel |
Y
4. Click ‘Finish’ when done.
5. Enter channel name and description.
6. Click ‘OK’ when done.
The channel is inserted into the DDU 7 Project Tree.
welcome to RaceCon |Gl New F‘loiect)ﬁ DDUT | 4P %

= el New Project .

B J= g;i; B nmot_hpst

Be
. I8 Calibration ltems Input Channel Dutput nmat_hyst
- [ CAN Bus 1 P A e

B[l CAN Bus 2

Computed Channel:
fe nmat_hyst

nmot_hyst_boalean

7 e Coramne
= % /0 Channels
Channels o
available in - 1
Computed P e
e G ANADI - . .
Sources = Calculation of hysteresis
[ | B[showa | channel
| Used ‘ Type | Name s v | Source s |
=] nmat_hwst ooy
/ BB nmot_hyst_boolean @ vou7
Available
measurements
for channel/

Statisvcs | M Deviceiio | a0 ANAG3 | <] ANAO4 | -] ANADS | <0 ANAOG | B3 Lwhesltl | <@ REVITPAN [

94



) BOSCH

Analog and frequency inputs

10.5.1 Special functionality: Vehicle speed

This functionality allows:

e high performance vehicle owners to measure wheel spin under acceleration and wheel
slip/lock under braking.
e calculating vehicle ‘speed over ground’.

Vehicle speed calculation function

e 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.

e Calculating vehicle speed of 4 wheel drive: (Wheel speeds of all wheels as input)
Calculated speed is speed of 2nd fastest wheel.

10.5.2 Setting up calculated speed for DDU 7

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 ‘Computed Channels’ in the
DDU 7 Project Tree. Do not drop it on ‘DDU 7’!

Welcome to RaceCon "3 New Project [ [ DDU7

Devices

Display elements

Measurement elements

Measurement sources
= Sensors
[E] Bosch Wizard
B Customized Sensor
=1 Analog saurces
B Characteristic Curve
B Multipoint Adiustment
B Senstivig/Dffset
2 Frequency sources
E 3 Revolion
Drag + Dri Op =1 Digital sources
= ° I Dighal Channel
I Group Adustment Channel
) Computed sources
[ Characeristic: Curve
Fuel
fi Gear Lookup Table
S Hysteresis
Laptrigger
B P Out
B Senstivig/Difset

8 System overview | Dataset manager |

D Errors (|| 8\ warnings | | i) Messages ofo

Type | Time [ Sender [ Message [

Macra actions

No errors detected - all deared or state unknown 8 New Project
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A ‘Calculated Speed Wizard’ opens.

Analog and frequency inputs

Calculated Speed Wizard - Add New =l
Calculated 5peed Configuration
Select speed inputs for calculating a reference speed.
Choose device
I Lonfigure on device I. pouy j I —
I Input source: IWheeI speeds j I <+ C‘.hoose InpUt source
(internal / external)
Drive shaft switch: IHear wheel drive j 9 .
I | — Choose driven axle

Speed input front left: | S wwheel fl

L Ll

Choose individual wheel speed

Speed input frant right: | [ wwheel_fr
channels

Speed input rear left: | M whesl il

KHRA

Speed input rear right: | M E heel

I Speed difference: |5

Set limit for speed dlifference for
calculation

LL|

< Back et FEinizh | Lancel |

4. Click ‘Finish’ when done.
The speed calculation is inserted into the DDU 7 Project Tree.

& " volles_display.rip - RaceCon o [ ] 3

© Fle Edt View Extras Help

NE S % B 79 -0 - [Fonchronize + || [Desinmede | b @ @ | & 5 Recemee |3 M @ o

Welcome to RaceCon | @ New Priect | @@ DDU7 [ Speed b x _
Devices
1 Displays B
il [ DOU4
speed T Calbraton hems 4 DDUS
4 00US
CAN Bus 2 Corfigus ondevies  [@ 0DUT = ® vou7
calculation Computer Channels
. e Condiionsl Charnels Input gorce whes speed - =
n DDU 7 170 Channels [whes e a 2 i;umjsaspm
' - (B Macros Diive shaft suilch =l
Pr ec fe Math Channels & [Fear whes! ditve M54 Sport
0/ t & Logger =l M54 Spart
Tr Speedinpurfiontle B wheel | [T Ms15 5pon
how 2l 1 MS31
= 2] . | Speed input front right ‘-@ vivheel_fr j M540
ced | Tuge | Mame
& Ms12
B Speed_dist_dis Speed input rear left - heel_il -
/ 3 Speed_vizg dis (& il H M543
s
Speed iputrearrht | e o =z 9 Ms50
MS51
Measurement - S | = % s 7
MS6E
channels «— -
ol ~ G standard | [ ‘mﬁﬁw\ Confi
calculated & crnmivemiis o s 52 onfigu
Computing device B DOUT B Configustion | W 242 .
speed and Desoription Speed calculation N Ms24.4 ration
Nane Speed O | e ol 3 g roe .
calculated =i -l 16 /| mmespsssecy window
Protection Fake Type [ Time [Serder | Message I & Custom ECL [
d/ sta nce = Display elements
ame
The name of the measurement source Slomerts
souroes
Macro actions

Ready. Ho errors detected - all cleared or state unknown B New Projectispeed .:
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Online measurement

11 Online measurement

DDU 7 configuration

e System configuration (channel + display configuration, CAN |/O, etc.) is stored in the DDU 7
e Use RaceCon to create and download configuration from the PC to DDU 7

e Communication interface: Ethernet

e Communication protocol: XCP

Online measurement + calibration

e System status and diagnosis
Check and calibrate sensors in the vehicle

Live display of sensor values on the PC
e Use RaceCon for diagnosis, online measurement and calibration
e Communication interface: Ethernet

Communication protocol: XCP

11.1 Achieving an online connection

11.1.1 Set up the PC for access to the DDU 7

1. Switch off local firewall on the PC.

2. Set IP Configuration for the Ethernet interface to ‘automatic configuration’ (DHCP). See chapter
‘7.1.1 Setting up the network interface‘ for details.

3. Start RaceCon.
4. Establish the Ethernet connection to the vehicle.

5. Power on the vehicle.

Yellow dot indicates
live connection to the

device, but local
RaceCon conﬁguration\
does not match the E

DDU 7’s configuration
[RaceCon L]
C/ick ‘OK’ to \?/ DDUT Data differences detected
Duwwioad local condigur ston Lo DOUT?
download RaceCon =
configuration to
device
el T Status
S i
I—]T,:;':,. o Thes X message
@ 1090 0008 Swconiyosrn window

i 105303 DoUg
D 15303 Dous
0 15303 DoUs
DI 1050 noUa
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11.1.2 Going online

Click ‘OK to download RaceCon configuration to DDU 7.
The download starts.

Downloading data to DDUT x|

Data Download
Data download [reference page] to ECL is in progress...

Cancel

A green dot and background at the device in the project view and the DDU 7 Project Tree indicate a
successful download and system consistency.

e Mew Project 10 et vt [ e
E . l J Errors(1) I\ Warnings(51) |||l i) Messagas(28)
E".‘- D DLI :Ir T_l,lpel Time | Sender | Message
H . . & 11:29:58 Douy Lost connection to device[E themet2CP)
: : ﬁa |:-EI|I|:ITEI|1IIIII"I ||1E-'ITIS @ 11300 DoUT Successhully downloaded configuration
@ 11:30:01 pou? Successfully connected to device(Ethemet2CP).
t CaM Bus 1 @ 130 DDUT EPK check successful. (EPK Device: DDUT BASE_0T10 |

L : - @ 11:30:01 oouy The ECU data matches the current project data.

If the system’s configuration in RaceCon has been changed, the dot and background becomes
yellow and a configuration download is necessary.

= g Mew Project

E|-J-! oouy
P ﬁa Calibration [tems

CaM Bus 1

11.1.3 Configuration download

1. Right-click on DDU 7 in the DDU 7 Project Tree.
2. Select ‘Download configuration’.

WeooreoFs
= G Mew Project

= ]
o 6 bed Open...

BH Create measuring views. ..

| @ Download configuration.. . |l ]

o save
‘33 Synchronize 4
'_E| Create dataset...

i PINJSuperPIN... »
@ Export. ..

l\-_i) Imnpork. ..

< ' Propetties

@ X Delete

Used | Type | ae  Rename...

The configuration download starts.
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A Green dot and background indicate a successful download.

Online measurement

= G Mew Project
E#! DoUy
ﬁa Calibration [tems

CéaM Bus 1

11.2 Setting up an online measurement

DDU 7 supports online measurement of sensor values and diagnostic variables.
Expand ‘Measurement Container’ and ‘Measurement Folder 1’ in the Project Tree and double-click

on ‘Sheetl’. ‘Sheet 1’ is opened in the Main Area.

“Welcome to RaceCon  [gad  New Pioject ra DDU7.” @ Measurement Folder 1 4 » X

= s New Project
[=-o[§8 DOUT
= [ Measurement Container
B Measurement Folder 1
- Sheet 1
- [@ Sheet 2
- [ Sheet3

— Show all |
| Used | Type | Mame v (v

Sheet 1 [ [ Sheet 2| B Shest3|

From the context menu of the project, new measurement pages can be created.

Praject " Welcome to Race

= e New Project
[l DOUT

= B ement
=N Measurermmeasuremant folder |
Shes

- [ Shee &) Export...
- [@8 Shes \:)) Import. ..

g? Properties

ae  Rename...

From the context menu of a measurement page, the folder can be renamed and deleted. It also
allows the creation of measurement pages.

welcome to BaceCon
= Mew Project
@ couy
F- I Measurement Container
8- urement Folder 1
Open...
- [EH Sheet 2
- [BE Sheet 3 EH Add measurement page
& Cut
23 Copy
(£) Export...
L-_i) Impart...
*_2?' Properties
X Delete
ﬂIE Rename...
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From the context menu of a measurement page, the page can be renamed and deleted.

Mew Project
o--»[f@) DDUT
= [ Measurement Container
B Measursment Foldsr 1
1
A Shest 2 Open...
[ Sheet 3
Bl She=t3 W
=3 Copy
@ Export...
\-_5) Irnport,
;2? Properties
X Deleke
afe  Rename...
|

< Weloc

To change between different pages, click on the tabs on the bottom of the Main Project Area.

A

EH Shest1 | [ Shest2

Tabs to switch between sheets

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

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

=1 eiaj MWew Project -
{8 DDUT

- Calibration ltems
B [ AN Bus 1
M Input
CAM Outputs
AN Bus 2
Computed Channels
oo fe Conditional Channels
170 Channels

v g Macros
i fe MathChannels
- 3 Logger
7 [ Display
- gk CCP Master ;I

— 123 [ show all

[Used [Type | Mame + [~ Function ~ | Source

Channel B oour
o) Test @ oour

100

‘welcome to RaceCon |Gl Mew Project [@ Measurement Folder 1 |

Drag + Drop

Devices

Display elements

Measurement elements

=] Gauges
5 Circular Gauge
=4 Horizontal Bargraph
& Temperalure Gauge
||l Vertical Bargraph
|=) Numeric Indicators
(23] Measurement Label

28] Mumeric Indicator
|- Knobs
W Knob
|=) Characteristics
7] Block, Curve or Map
25 String
1224 Value
= Diagnostics
1m BitLEDs
|=] Common
T Container
= Image
5 Measurement List
17 Sinple Text
[=] Charts
5 Dsciloscope
= Contrals

£ Macio Button
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2. Click on ‘DDU 7’ in the Project Tree to display all measurement channels.

3. Select the desired measurement channel and drop it on the measurement element.
If the DDU 7 is online, the value is displayed.

g New Project -
-+ DDU7

- B8 Calibration ltems
. CAN Bus 1
CAM Input
TN Dutputs
CEN Bus 2
- [ Computed Charmels
+ J Conditional Charnels
10 Channels
LG Macros
" fe Math Charnels
W Logger
+. [ Display
- gk CCP Master ;l

Dat;

(2% | Shiow al

Welcome to RaceCon_ ['daf  New Froject [

Used | Type | Mame © % Function ~ | Source

- DDU7
& DDU7

Channel

< I ol

Drag + Drop

Measurement Folder 1

Devices

Measurement elements

Display elements

=) Gauges
¥y Circular Gauge
i Horizontal Bargraph
lid Temperature Gauge
5 Wertical Bargraph
[=) Mumeric Indicators

L1z3) Measurement Label

=) Knobs
¥ Knob
|=) Characteristics
1] Black, Curve or Map
iza String
1234 Value
= Diagnostics
101 Bit-LEDs
=] Comman
5 Container
| Image
125 Measurement List
11l Simple Test
=] Charts
4 Dsciloscope
=] Controls

£ Maoro Bution

The measurement element’s appearance can be changed using the Properties Menu.

Settings

Change to 3
Remove channel
£ Cut
23 Copy
&) Expart...
-é) Irnpork. ..
| f Properties
>( Delete
Set as default
Remove as default
4 Bring to Front
44 sendto Back

by

R

+ 7 standard ~ | (5] -

E Appearance
Colar scheme
Seament shape
Walue alighment

= Data
Decimal places
Description
Digite

Linked ta

Drefault
Round
Center

1]

spstem time: second

3
BS time_sec

28 Mumeric Indicator
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RaceCon offers different types of measurement elements:

&0 08
50
40
a0
20
10
0
y 23,5
time_zec N
time_sec
Circular gauge Temperature
gauge
(1]

time sec | 235 s

Measurement label

18

16 +

physical value

o

B

-

[X]

—— Time_sex

14:17:19,000 14:17:24,000

time [hh:mm:ssms]

Oscilloscope (Chart)

102
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H
time_sec

Vertical Bar
graph style

Numeric indicator

z5 (g
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time_sec
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graph style
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11.2.1 Automatic creation of measurement sheets

RaceCon can create measurement sheets automatically.

You can create and use measurement sheets with the DDU 7 as well as with all other devices

connected to RaceCon.

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.

x
PwM Out Properties
Select an input channel and adjust the sampling points using the arid on the right side.
130 Input channel
= tmot j
L ’ Dutput frequency
: [1000 = He
80 -
T nane
£ L L 00
z :
: 2 50.0 o
0 B ] 700 100
: 4 %6 100
2 . *
- Select existing sheet
o ) Z'D P Measurement sheet .
=] | & from list or enter name
of new sheet

< Back gt > | Finish I LCancel |

4

2. To create the sheets, right-click on DDU 7 and select ‘Create measurement views...” from the

DDU 7 context menu.

& volles_display.rlp - RaceCon

File  Edit iew Extras Help

—1 = HS|& £ - - ﬁijncl‘
< Welcome to
[ Ga§ Mew Project -
&< 3
C. Open...
B — .
- 4 BH Create measuring visws,,, p— C/ICk to Cl'eate
E Download configuration, .. measu,.ement
- 120 550
o g = sheets
.
o e M Synchronize »
I h
- Ly
- (@@ Di (=l Create dataset...
& @ﬁai 5L PIN{SUperPIN... v
B- i &) Export,..
Ci) Irnport...
f?' Properties
K Delete
Rename. .,
@ cand_nodestate
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The automatically created sheet is inserted in the Project Tree under ‘Measurement Container’ and
‘Device Channels’. If the DDU 7 is connected to RaceCon, live values of the channels are shown.

Online measurement

= @ New Project
-/ DDUT

i B8 Calibration ltems

& CAN Bus 1

400,000 E{j
2500,0003: my

/ 2 0,000 /
; Raw and o Button for
/7 o physical Characteristic online offset
Access to - channel values calibration
sheet values

4 | _’lﬂ

BB Acceleration

11.2.2 Using the measurement sheets

1. When RaceCon is online, press the ‘F11’ key to switch from ‘Design Mode’ into ‘Race Mode’.
The measurement sheet is extended to full screen.

The button for offset calibration is active.
2. Switch between different sheets using the tabs at the bottom of the page or the keyboard

shortcuts associated with the sheets.

3. Press the ‘Esc’ key to return to ‘Design Mode’.

ac lat - User-defined

phys | 0,0000G  SENSITI.. 400,000] e
raw | 2490,0 mv  OFFSET  2500,000|mv

MIN -5,000 G

MAX 5,000/c

ADJ_VAL 0,000

i
B
i
i
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11.3 Online calibration of measurement channels

¢ Analog sensors drift with age, temperature, etc.

e Manual calibration is necessary
e Solution: online offset calibration
e Example: acceleration sensor

Due to sensor drift:
at 0G physical
Acc U,,=2400mV

sensw

At 0G physical
Acc 0G measurement

' L q
/f U i i
Sensol datasheet. Offset calibration
400mVv/G
Offset 2500mV

11.3.1 Enable online offset calibration for measurement channel

During creation of the measurement channel

Sensitivity / Offset Wizard - Add New

Analog Source Properlies

Adjust the analog source properties.

=l

Lirnit mjrirnuri

|-5,U 32 g
Limit mazimum

|5,U 32 g
Dutput data type

I 16 Bit > I

¥ Use adjustment value

IU,U 32 ]

{— Check box to enable online

Measurement sheet

'

o 1000 2000 3000 4000 S000 G000

r ‘Wiite protected

offset calibration and enter
desired physical target value

< Back

Text > | Finish I LCancel I

4

In the channel view

] antos Redp3s

5G Clutput

Sens.
400
wiG .
Offset
2500,00
m

s 5 T’»
ace_l
Adjust. -
v —e—t o —

<

ace_lat

lat_fi

Activate switch

raw_;

—— to enable online
calibration

ace_lat

raw_ace_lat_f

X —
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11.3.2 Performing the online offset calibration

Online measurement

DDU 7 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 measurement channel
name in the Data Area.

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

acc_lat - Lateral Acceleration

Online chart

) 6
Phys CER 5‘ el
4
Adiustment value 3
EG Calibrate 2 |
/ ‘ ’
2 g
Calibration 71
Sensi 400,000 i /G
target value — 2
/ 3
/n /tla te Fin settings 4
calibration Fue o g
E

B

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
my

Statistics l B Device info l B} acc_lat l-ﬂ ANAD3 J

The sensor’s offset is now calibrated.

11.4 Group adjustment

Group adjustment is the simultaneous online calibration of several channels. This is useful e.g. to
set all wheel forces and damper positions to ‘O’ when the vehicle is positioned on a flat patch.

11.4.1 Configuration of group adjustment

Group adjustment consists of two components:

e Aninput channel which triggers the adjustment event
e A group of input channels linked to the group adjustment event

106



) BOSCH

Online measurement

11.4.2 Setting up the group adjustment trigger channel

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

1.

& " volles_esplay.rlp - RoceCon

Deiirrimnin | » o & Racnmode | 1) W &

Drag the ‘Group Adjustment Channel’ element from the Toolbox and drop it on the DDU 7.

=l xl

o e BT L —
= o Now Profect i Dsices
= oour Diegley sbnarts
b Meacuserent slemerts
I CHBn1 Mpastsement sources
W 6 :c T
‘? E e s [E] Boch'wizard
10 Chirwds B Cistomzed Serse
Macins =) Aeog tources
:;‘ Math Channeh I Chasocterisic Curve
7l o o [ Mugoen Acuniment
v -
+ [ Diaply I B Sersinaty/Oiast
A P Mt - =1 Frequency souces
S Measisement Cont - Bipvoksion
e D Drag+drop S
=) Dighl souscas
T e I Dokl Charrl
 &S&@Eaao0@ M= @ Grow Adusiment ha |
S 1
Used | Tipe | Nome v Dewicin v 4] E =) Compuied souces
Al [ Chasscnsnistic Curve
canil_nodesiote CANT rode satn : ] Funl
conil_nodeitile CANZ rade et Je G Lovkun Table
= ] CANMetsage_ 123 e pateesis
CAHMessage_123.1
E ChtiMesiage 23 (58 Lectizmr
= CARID N of the CAR = [~ Lt R
- CARID_DLP i desraghion B Sensiredp/Ulfent
| caned_dp_irfo, s deccaghon B Soeed
; cand donto D01 o descipton
5 cond_dp_rta (2 o descoption .
= coel_dp_rfo 03 e descaphon
: cand do ko 4 s descipton
= cond_dp_rto (08 rodescspion |
ER]2L ra » Lsanded - |14 -[5]
Mooy won MB| 024 |
Harme oout
[ — WinlAFAR VE £ System orerime | Dolnent manages |
O Davice propedties [ostobes___________________________________________________ 4 x]
i Mo | [ ) vessors o 3
Cumend mesnerg meda  EthesnetNOP Type | Tina [Sender [ Messsge |
S i [{ e ——TTT
|2 Secuity
Fretrcton Falsn -
The e of the datogges device
Macen sctiont
Rnady. Mo errrs dilected - oll cheares cr state urksoen [0 ew Project DOUT

A ‘Group Adjustment Channel Wizard’ opens.

|
Pin Properties _m.
Caonfigure the analog pin properties.
o [@ ez oo | | « Select the pin to which the
sensor shall be connected
Use pullup: I
«— Check the box to activate the
Pulp yalue Jaono = internal DDU 7 pullup-resistor
and set the resistor value
< Back | Mext > | Einish I LCancel |
4

Note: If a low-active signal is selected as an input channel, do not forget to enable the pull-up
resistor for the pin. Otherwise the group adjustment will be triggered periodically. See chapter
‘10.3.2 Configuring a generic linear sensor‘for further information concerning the pullup-resistor.
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2. Click ‘Next’ when done.
The second part of the ‘Computed Sensitivity / Offset Wizard’ opens.

Group Adjustment Channel Wizard - Add New LI
Group Adjustment Channel Properti
Caonfigure the group adjustment source properties.
Signal is active high
Threshold level [[Cow active siana = &— or active low
Deteston ine [rom = Define minimum active time
to detect activation
Hetrigger lock time: |mg = ms
Define minimum time
between two activations
Measurement sheet: | j
\ Enter name to automatically
create a nhew measurement
sheet

< Back st Finish | LCancel I

Y

Note: Working with automatically created measurement sheets is explained in chapter ‘11.2 Setting

up an online measurement’.

3. Click ‘Finish’ when done.
4. Enter channel name and description.

5. Click ‘OK’ when done.
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11.4.3 Assigning channels to the group adjustment

1. Double-click on the created channel (e.g. ‘grp_adj_channel’) in the Project Tree.
In the Main Area, an overview of the available adjustment channels opens.

2. To add measurement channel(s) to the group adjustement event, check the ‘Calibrate’ box of
the desired channel(s).

Double-click

/

& " volles_esplay.rlp - RoceCon
Fle  Edt Vew Ditres
=A==

to open group

adjustment
overview

= PwM_DUTOZ

0 NEOVTIPN
& REVIZPM
<] REVOPN

eatumement

[1ars - sk channsl

Used

Tipe

Home

Heo

-

- | 3 Syrctwonive =

G MewFioect [ DDUT

Pacnmode | 0] M & &
‘Wekome lo Racelon

|_wheei vouT
DouT
nouT

oout

AHa
AMAN
Anana

/

Check box to add
channel to group
adjustment

B wheel il

A St | fo Math Channeis | £ Condbonal Channeds | ) Deves el | S8 Foull cdo | [ Foshans rio 2 """‘"“‘l

The selected measurement channels are added to the group adjustment event.

11.4.4 Triggering the group adjustment

@ NS ook b

Connect the input pin to GND using a push-button.
Make sure the pullup-resistor is enabled, if you selected ‘active low’ trigger polarity.

Double-click on the input channel ‘grp_adj channel’ of the group adjustment.

Press and release the push-button.

o e o x]
Devrces

Disply smerds

Maawsement elemerts

Maasurement soaces

BT

[ Boach wizard

B Custoned Son
:

[ Mupers Acqniment
B Serirvtp/Ulfont
= Fiequency wouces
I Rvoksion
I Vikoudy
= Dighal sousces
I Digtsl Charrl
[ Group Argeiment Cha
=) Comgded sources
[ Chasscnsnistic Curve
] Funl
i G Lovku Table
Hystarssia

B P ou
B Senstroty/Ottent
B Seeed

Download the configuration on the DDU 7. To connect the DD8 to RaceCon, see chapter ‘7.1.4
nnectlng the DDU 7 to RaceCon’.

Open a measurement sheet by clicking on the desired measurement sheet in the Project Tree.

Drag the ‘grp_adj channel’ and the ‘input_grp_adj_channel’ to the online measurement sheet.

The measurement labels indicate the state of the input pin and the state of the adjustment.
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=101 |

% 'Doku_DDU_Testprojekt.rlp - RaceCon
Fle Edt Vew Extras Help
NDE W 9 - o - [Cesnmode |[F] @ |53 1wmes < lonine - [@ 100w -G Recevode @82 @

welcome to RaceCon {8 System overview: New Frojct | @) DDU7.”[@ Measurement Folder 1 | 4

<(f ANA2Z

| Display elements

- o} ANA24
AQANAZE Measuiement elements
SRR R
<df Pr_OUTON !
x . Voltage at R ———
S /) /| & Vertical Bargiaph
T = | 1np. ut pin e Rmenilnd\catgmsp
B gp od chael ) Measwrement Label
Drag channels o irneicnistr
on Measurement | ¥ )
Sheet 7 State of adjustment ‘
e or Map
input_grp_adj_channel 497 none / 0 - /d/e _
1- Adjustment triggered
g7p_ad]_channel none 2 - Adjustment lock time ...
4 | 2
i ] || & shestn | EA shesiz | \ Macro actions

Ready. New Project - DDUT - Input-channsks - ANAZE - orp_ad)_channel - grp_adi_channel 3] offine @ .:

Hint: A display alarm can be linked to the trigger channel to indicate that the trigger has been
detected.

11.5 Online calibration of multipoint adjustment channels

Example: measurement of wheel force

e Physical property ‘wheel force’ not directly measureable
e Load transfer through suspension kinematics

e Physical value at sensor position defined by vehicle

e Curve definition by online adjustment at vehicle

=P Force at sensor

Force at wheel
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1. Create a multipoint adjustment measurement channel. To create a multipoint channel, see
chapter ‘10.3.4 Configuring a multipoint adjustment’.

2. Download the configuration on the DDU 7. To connect the DDU 7 to RaceCon, see chapter ‘7.1.4
Connecting the DDU 7 to RaceCon’.

3. Click on the desired channel in the DDU 7 Project Tree.

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

~ s New Prosct
1 =i DOUT
W) Caibeasion lnems e force hiont el
1 CAM Bua1
ouss CT
. B Comestnd chaner
Click to open P yrivian Rav 85900 mv
measurement| - agﬂ"’w ‘ Py 200 N
channels in o
. 3] AN ek vahie
data view < Bt el T S
\ : I Caldnate spusime powits I

g

Double-click
to open
online view

% "Doku_DO4_Testprajpekt.rip - RaceCon

CBe BB few Bl

|- RN
<] ANAT

e

raw_|_wherd_h
B 1w Lwheel_ii

K I |
Fady,

Click to open
calibration
window

e chan

:% Analog and

40000 |

physical value

3000 00 4000 4500 5000

|| Setice | M Dewceto | ) a5 | <3 et | BB Lheelt | B Lnbeeit |

| | Display slements

|| Mestursrmnt elements

Mesusriant ouces
FE

[ Bosch Wieand

[ Customized Sensor
L= Anaing suaces

B Chascteiivic Cuve
| Mubipckn Adastert |

B Setry/Ullsel
=1 Freauency toucer

[ Revobtion

T Velosly
=1 Digtsl tources

I Digial Charnel

I Gioap Adustient Cha.
=) Compuied sowces

B Creciride: Cuave:

[ Fuel

e Giear | noiun Tabie

i Hysteoes
Lagigge:

B P O

B Senatroty/lleet
B Soeed

[N Prcect - DOUT - Iigni-charmels - ANADT - _wimeel_

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

Multipoint adjustment calibration
Enter an adiustment walue and click ‘Calibrate’ to set the new value.
Point Value | Unit Calibration
1 745| N Calibrate
2 12548 N| Calibrate
3 34075 N | Calibrate
4 45050 N | Calibrate
Close |
A

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

Enter the physical value in the value column of the desired calibration point (e.g. 745 N).

6
7
8. Press the ‘Calibrate’ button of the desired calibration point.
9

Repeat for all curve points.

10. Click ‘Close’ when done.
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The calibration curve is displayed in the online view.

% Doku_DDU_Testprojekt.rlp - RaceCon

© Fle Edit Wiew Extras Help

N EHS | ¥ @ -

~ || Desian made Ela =3 1meis -+ Onlne -

Y

RaceMods | o 5] @) o

| % System overview New Frosct /@@ DDUT |

2] Input-channels N
[ i AHAD3
- =} ANAD4
Lo [ acc_lat
- =df AMADS
- =a ANADE
B =i AHADT
i B Fwheel fr
- =af ANADS
- =af AMADT
-af AMATD
i AN
- ANET2
-l ANET3
o o ANATA
dF ANATS
-} AMATE
<} AMATT
. =k AMATR [

Search:

Used Name

B f_wheel_fr

ER f_whes|_fi_ti
ER raw_f_whesl_fr
Q raw_f_wheel_fr_fi

Online value

Raw 259200 mv

Fys. 356800 N

no00=] M

Calibrate adjustment points

Calibrate

Fulllp 0ff

Online chart

20000

15000

10000

Statistos | @ Deviceifo | M Fealuesino | [} {whesl f

36572.00.
”

Devices
Dizplay elements
Measurement elements

Measurement sources

=] Sensars
[E] Bosch wizard
¥ Customized Sensor
=] Analog sources
B Characteristic Curve
B8 Sensitivity/Dffset
=) Frequency sources
Fievolulion
Welocity
=] Digital sources
Digial Channel
Group Adustment Cha..
Computed sources
¥ Characteristic Curve
I Fuel
Jfic Giear Lookup Table
e Hysteresis
Laptrigger
B PM Out

[

0 1000

3000

m\/

5000 B Sensitivity/Oifset
BN Speed

Ready.

Mew Project - DDUT - Input-channels - ANADT - F_whesl_

Adjustment points vs. offset adjustment

1%

Hullipesrd adusiment calibealion
Enter an aduitmant vl and choh Talbeste’ b set the naw valas

Point Value
1 745
12548

45050

2
3 34075
4

Unit | Calibration
. N. Calibrate
N Calibrate
M Calibrate
M| Calibrate

/thf

N Funeel FR

Calibration of
individual curve
points

112

\ 4

Uin

I D,DDEIE: N

Calibrate adjustment pointz

Calibrate |

Overall offset
adjustment of all
curve points.

E.g. to compensate
sensor drift

v

Uin



@ BOSCH Recording and telemetry

12 Recording and telemetry

12.1 DDU 7 features

Recording

e Synchronized recording of DDU 7 analog and digital input channels, DDU 7 internal
measurement channels, ECU data, Data from external sensor interfaces

e Up to two independent recordings

e Measurementrate 1 ms...1s

e Two global start conditions (thresholds)

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

Telemetry

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

e Fast block — slow block mechanism

e Programmable data rate

Burst telemetry

e Support for burst telemetry (BT 60)
e Programmable IP configuration
e BT 60 diagnosis viaDDU 7
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12.2 Configuration of recordings

1. Expand the list of ‘Loggers’ by clicking on ‘+’ in the DDU 7 Project Tree.

2. Double-click on ‘Recording’ in DDU 7 Project Tree.
The recording configuration is displayed in the Main Area.

£" volles_display.rlp - RaceCon
File  Edt View Extras Help

NE S|4 2 79 - | Bsynchronize - |, [[Designmode|| @ @) E

Racemode | =] o8 @ B

‘Welcome to RaceCon s Mew Project " Logger |

= G New Praject Devices
@ DouT Display elemerts
I3 Caliation ltems Measurement elements
e ] DIDU7 configurstion & mensgsment Measurement sources
. Computed Channels [Eip &dd a new Channel | [ Edit Channel.. Delete Channel(s)
- fe Condtionsl Channels [E] Bosch wizad
! 10 S e ~ (v Souce v Rate/Tuerate || Condtion v Tekmety v B Cusonized Sensor
: Macios =1 Analog sources
fe Hath Charnek B Chasctoictic Cuve
74 or_adichannel B iullipoint Adisstment
B Gensitivy/Dffset
=1 Frequency sources
. 4Gk CTP Master Y Resolution
/ {8 Messurement Contsiner . Ve\nmty
) Variables can be grouped Dl sicee
Double-click Dighal Charnel
. Data - ng Group Adjustment Cha
to display r e
. R /‘I Used | Tror | Heme . D‘ B Characteristic Curve
configuration B el
e Gear Lookup Table
S Husteresis
Laptrigger
B P it
B Sensitivity/Dffset
Spsed

0l | +]| G Recoding [ Settings | i Statistics |

N >

=

Tabs to access conditions, settings and statistics

Macro actions

Mo errors detected - al deared or state unknown R New Project/CDU7fLogger/Recording _.:

3. To add measurement channels to a recording, click ‘DDU 7’ in the DDU 7 Project Tree.
In the Data Area, the measurement channels are displayed.

114



) BOSCH

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

Recording and telemetry

& " volles_display.rip - RaceCon =10l x|
Fie Edt WView Extras  Help
NEHS| % BB 9 - (4 - | @Asynchrorize - |, |[Desion made e @ | [ Racemede | B @
e Pt qoX ‘Wwelcome to RaceCon  [a] Mew Froject “i@ Logger | —
evices
-(f® DOU7 Display elements
/ - [ Caliration tems Measurement elements
Computed Channels [+ Add a new Channel | [ Edic Chanrel... | [E% Delete Channelfs)
fe Conditional Channel csch Wizan
C /i c k to é X /DD"E‘IS::;‘S ennes Narme ~ [ v| sowce ¥ | Rate / Tz rate | | Condiion | Telemety v B8 Custorized Senser
. B Macios {_wheel_fl Dou7 10ms Mone =) Analog souces
1 o fe Math Channels {_nhesl_f DDUT 10ms None 8] Cheracteistic Curve
dlsp/ ay - (el ap_adl_channel o B9 Multpoint Adjustment
- & Logger {_nheel_i Dou7 10ms Mone o
ensitivity/Difce
DDU 7 [ Recording {_whesl_it pouy 10ms Mane = >
B Display =) Frequency sources
[ W& CCP Master Revelution
variables @ e o
= Digtal sources
Digital Channel
Data - DDUT x Giroup Adjustment Cha
) =) Computed sources
Drag measurement Recording B st e
= ecu_annotation_info. . .
Activate 3 oo channels into group properties § G
ecu_annotslion._info fc
=] ecu_annotation_info Laptigger
these B cowmmomin o B oo
f. It =] ccu_annatafion_inf. B Sorsiviv/Olft
/ners wheelf_f B Speed
{_whesl_ii_i
{_wheel i
t_wheel__fi
=] fan_contral
=] fifo_full_ctr =
. =] 'T'- _,,—I | [ Fecording [ & Setings] & Stcisios Macio actions |
Ready. Ma errors detected - ol cleared or state unknown [ Hew Project/DDUFIIIO Channels/ANAD4{E _wheel_rrif_wheel_rr _.:
. , . . P . ,
5. To edit channel’s settings, mark the channel(s) and click ‘Edit Channel’.
P . . , .
An ‘Edit Recording Channels’ window opens.
Edit Recording Channels =
Edit Recording Channels ’\
Change the rate or condition of the recording channels. You may alzo change the telemetry mode.
List of channels :
. . _ Recording rate
Se/ected el | Recording channels: Bate:
;_WESS:J{ 10 ms j 1 ms... 1 S
F_wheel_r
f_wheel fr
f_wheel_fl

Condiition to switch
between fast / slow rate

LCondition:
@ £ record_whesl

True rate:

I‘IDms j

Recording rate if
condition is ‘true’

Telemnetny:

Settings for long
range telemetry
‘None / Fast / Slow’
(only if telemetry
unit is available)

INone 'l

A

Beset | Ok I

Lancel |

Note: If no condition is defined or condition is ‘false’, measurement channels are recorded at the
value chosen in ‘Rate’. If the condition is ‘true’, measurement channels are recorded at the value
chosen in ‘True rate’.

6. Click ‘OK’ when done.
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Using fast block / slow block transmission

Recording and telemetry

DDU 7 telemetry uses available bandwidth of Telemetry Unit FM 40 (19200 baud -> approx. 1700
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:

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

e 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).

Transmission Scheme

Block 1 | Block 2| | Block 1 - Block 1 Q00O |Block 1 | Block 2| COO

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 ‘12.2.4 Recording statistics’ for more information.

12.2.1 Adding a recording

DDU 7 supports up to two independent recordings.

To add a recording, select ‘Add Recording’ from the context menu of the Logger in the DDU 7
Project Tree.

Mew Project

£.o@@ 00Ut

ﬁE Calibration Items

CAM Bus1

; CAM Bus 2

Computed-channels
Input-channet:

2 Macros

W gip_ad]_channel

=

Open

Add recording |
[ Measurg

Export...

Impart...

ff‘ Properties

Diata - Hew Project -
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12.2.2 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.

Froject
= G Mew Project
=@ DOUY

e ﬁE Calibration [tems

- CaM Bus 1
- CaM Bus 2
Computed-channels

Input-channels

- [0 Macros
orp_adi_channel
- @ Display

‘ Add group ‘

= teasuremer X Delete

Export...

Import...
gf‘ Properties

ae  Rename

12.2.3 Global DDU 7 settings

To display the global DDU 7 settings, select the ‘Settings’ Tab.

‘Welcome to RaceCon  [Ga  New Project @ Logger | 4 b x

DDU7 sel
— Main settings
a) > Application: Race track | File fragmentation gize: |0 MB . )
b) el | Biciteig formiat WinDARAE W7 3 File hagmentation fime: [300 ser B g
CAN bus
C) el || B audiate CAN 1 1 MBaud - Baudrate CAN 2 1 MBaud -

—Recarding 1 - New Recarding

Statusblock:

d) —> Canfiguration file: Jl—

e) )y | Global start condition: | @ £ record_wheel =1z

Encryption:

ﬁ el || F3ssviord hirt [
Password: ™ Show plaintext

i3 MewRecording &% Setiings | & Statistics
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a) Choose setting for outing counter mode:

e For racetrack (with lap trigger) select ‘Racetrack’.

For testbench (without lap trigger) select ‘Testbench’.

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).

¢) Choose Baud rate of CAN bus 1 and 2.

d) Select ‘Statusblock’ (optional). ‘Statusblocks’ contain information of channels specially adapted

by Bosch Motorsport.
e) Choose or create the condition to start recording.
f) If selecting WinDarab V7 in b), enter a password hint and a

g) Setting for automatic fragmentation. Do not change!

12.2.4 Recording statistics

The tab ‘Statistics’ shows the channels’ allocation and their c

password. (optional)

urrent data rate related to the

transmission frequency of the DDU 7 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 chan

nel.

The data rate of the whole system is often less than the data rate of the DDU 7 and limits the overall

transmission speed.

‘wielcome to RaceCan ]/Eq New Pro\ect/u Logger ]

4 b x

DOUT statistics
ppug

Channels

Tatal
4

10me  20ms  50ms  100ms 200ms S00ms 1s
4 1} 1} 1} 1} 0 1}
72 720 720 7n n 72 70

Datarate [KB/s]
0.80
200

5ms
1}
720

2ms
1}
720

1ms
o
720

pnc
1}
Limit 0
System

0.e0
300

Channels

Limit

[y New F!El:mdmgl i3 Seltings @ Statistics
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12.2.5 Recording diagnosis

The channel ‘statectrl_ok’ of the DDU 7 can be used for online monitoring of recording status.

0 1 RECORD
1 2 DATAOK
2 4 BLKOK

3 8 o

4 16 S

5 32 o

6 64 STARTED
7 128 o

Content of status bits

(IName  [Bit set Bit cleared

RECORD Measurement data is recorded. No measurement data will be stored because
measurement thresholds are not reached.

DATAOK Received data without error. Discarding received data because of wrong timestamps.
Check wiring of SYNC signal.
BLKOK All measurement blocks have been Some measurement blocks have not been set up
set up correctly. correctly.
STARTED A measurement has been set up. A measurement is not set up. Either no recording

configuration has been found or logger software upgrade
is not activated.

12.2.6 Displaying online recording diagnosis (‘statectrl_ok’)

1. To add a Recording Diagnosis element to a measurement sheet, drag a ‘Bit-LED’ element from
the Toolbox and drop it on measurement sheet.

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

& *volles_display.rlp - RaceCon =] 9]
© Fle Edit ¥iew Extras  Help
NG ES % 0B 9 [P ondenize - |, [Pemmode|[F] e B (@ s 2 G [Recemode [ W @ SifS|IFll fr okl 58 &S E
Project Welcome to faceCon | s MewFroject |8 Logger * (i Measurement Folder 1 | 4 b x| MEEEED
= Gaj New Project Devices
Aa oou7 Display elements
- [ Measurement Container Measurement elsments
B [ Measurement Folder 1 5 Kb -
to [ Sheet3 -
P =] Characteristics
[ Shest2 7] Blosk, Curve or Map
1238 Skring
statectrl_ok = Va\usj
|=) Diagnastics
101 Bit-LEDs
(=] Common
& Container
;‘Image
Data - DDLU [ [l Shest 3 Sheet1 [ Shest 2 | L] g‘_eas‘w:mem Lt
3
statectr_ok B @ @ B = =] ﬁ tlmpe =
= Charts
Used ‘ Tope | Mame v w A || Errors || 8 Warnings ||| i) Messages 0o x| 2 Osciloscope
53] statectrl_ok Type [ Time [ Sender [ Message | =) Controls
[~ t_rad_aut = -r 1 - hd
B t_rad_out - Measwement sources
14 [ Macro actions

Mo errars detected - all cieared or state unknown [ Mew ProjectjoDUT FH
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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.

Recording and telemetry

e Measurement correctly initialized, but recording threshold(s) not reached: 254

e Measurement correctly initialized, DDU 7 is recording data: 255

e Values less than 254 indicate an error state

e ‘statectrl ok’ can be linked to an alarm on the display. See chapter ‘8.2.3 ‘Alarm’ display
element’ for details.

12.3 Configuration of online telemetry

12.3.1 Long range telemetry system FM 40

e 440 MHz band

e 25 KHz bandwidth

e 10 W max. RF output

e 19.2 kBit/s data rate - unidirectional

e RS232 interface

e Full online track coverage on almost all tracks

Link quality at Hockenheim

q 995

7 @

7 %8s

7 @8

a9

_IBEE

E
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Recording and telemetry

12.3.2 Hardware setup

DDU 7

Car Antenna
B261208888

Antenna Cable Kit

B261209490
/
FM 40 Transmitter //
B261208898 ,
/
/
/
/
/
/
/e e imimimimm =
/ !
/ ' Pit Receiver Box2
,’ i (for two cars)
Vs ' FO1TA20455-01
/ !
/

Rod Antenna 7dBi
B261208867

(optional)

EAY
e
N S

E Control Module

B261208871
RS5422 |:]: RS232
Antenna Cable 8m | : Connecting Cable 50m
B261209493 1 B261209481
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12.3.3 Software setup

Recording and telemetry

1. Drop FM 40 from Toolbox into system overview.

% "volles_display.rlp - RaceCon ] 3]
File ~ Edit  Wiew Extras Help

NEHS &, #) - (4 - | Fsynchronize ~ ||, [[Besign made e g 100% - Racemods | ] 8l @

‘welcame to RaceCon Gad Mew Project | 4k x B
= s New Project Devices
E“J'a Calibration It B ueso -
g alibration Items
CAN Bus 1 T ss
CAN Bus 2 I 1455.2
Computed Channels Ty MS55
e Conditional Charinels T M55
140 Channels W M515.2
R . e
é orp_adi_channel l S
& Logoer Drag + drop & Fos
|8 Display ) B Bypass ECU
. ik CCP Master Wk Custom ECU
<[ FM40 =1 Data logging systems
[ ﬁ Measurement Container @ BT56
> = BTED
@ cuo
3388 . gl
N - L5
Used | Type | MName v { ’ CEn
acc_lat 5
=
=] acc lat_fi 8 e
Bl lamn T Ms158 |
@ canl_nodestate Display elements
@ canZ_nodestate Measurement elements
% ?[\lﬂessage_jf L Measurement sources
q I L'_I & System overview | Dataset managsr Macro actions
Ready. Mo errors detected - al cleared or state unknown &3 New Praject .

2. Click on FM 40 in Project Tree to display the Properties Menu.

Properties - FM40
L[ Czal - 2 standard ~ | [ -

= Device properties

Baudrate of DDU 7 (must match baudrate of FM 40)

K‘\\u

Mame FM40
E Security
. ?oltection _ Fake Transmission pause
b t . . .
YT SEEEETTTT (5% recommended for improved re-synchronisation)
Pauze [X] L}
Project Key 4711 w

C:ABoschADLS\WinDAF

Project Key (1111...9999)

/]

Path to configuration folder of WDServer on receiver PC
(usually .... \WDServer| DCP) to store telemetry configuration file

WDServer folder
Falder far WDServer configuration files
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Adding channels to telemetry

Recording and telemetry

1. Expand the list of ‘Loggers’ by clicking on ‘+’ in the DDU 7 Project Tree.

2. Double-click on ‘Recording’ in DDU 7 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.
See chapter ‘12.2.2 Adding a recording group’ for information about ‘Fast/Slow block’.

Edit Recording Channels =
Edit Recording Channels j -
Change the rate or condition of the recording channels. “ou may also change the telemetry mode.
Fecording channels: Hate:
f_wheel_m 10 s j
f_wheel
f_wheel fr
f_wheel_fl
LConditian:
[~
True rate:
| i
Lelemety
Fast = I
Mone
Slows
Beset | / Ok I Lancel |

7

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
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12.3.4 Telemetry channels with special functionality

The FM 40 allows the transmission of special information such as running distance 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 recognized accurately by RaceCon.
Channel's names are e.g.: distlap, fuelcons, lapctr, laptime. Different channel names are possible
between different devices (e.g. ECU MS 3 Sport, ECU MS 5.1).

1. Double-click on FM 40 in Project Tree.
An overview of all available telemetry channels is displayed.

2. Click on the telemetry channel you want to assign a special functionality.

3. Click ‘Edit channel(s)’.
An ‘Edit Telemetry Channel’ window appears.

Edit Telemetry Channel x|
Edit Telemetry Channel l o
Change the channel or telemely mode of the telemelry channel, You may ko change the channel tpe.
Charret

D fuelap =l

Telermetry modh

Fast -

Chrel type:

Lap rumber

Lap fuel

Lap tine:

Lap ditance

Reset Cancel

4. Choose the channel type. The table below shows the function of the available channel types.

Measurement channel Function

Lap time Exact lap time of lap completed
Distance Running distance of current lap

Lap number Lap number of current lap

Lap fuel Fuel consumption of last lap completed

5. Click ‘Ok’ when done.
The telemetry channels and their assigned channel types are displayed in the overview list.

‘Welcome to RaceCon [ §s  NewProject /T FM40 40 x

FM40 config

agement
nnel Edit channel(s)... | [ Delste channel(s)

(X add & ney

Name + |~ source ~ i (Byte] ~ | Telematry mode ~  Channel type ~

distlap M55.1
fuelcons M55.1
lapcti oou7
laptime M55.1
+hime FM40

Fast Lap distance
Fast Lap fuel
Lap number

Fast Lap time

oo [
-
2

Fast Time:

o |
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12.4 Configuration of burst telemetry

Recording and telemetry

12.4.1 Burst telemetry system BT 60

e 5 GHz ISM band - 20 MHz bandwidth

e 0.4 W max. RF output

e 802.11a OFDM system; proprietary protocol

e max 12 MBit/s data rate — bidirectional

e EthernetinterfacetoDDU 7/ C 60/ C 55

e Partial track coverage

e Approx. 300 m reception range

e High speed burst transmission of recorded data

Link quality at Hockenheim

q 80
7 60

7 40

IZU
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Recording and telemetry

12.4.2 Hardware setup

DDU 7

Ethernet

BT 60 F Set
FO2UV00038

== ————— -

BR 60 F Set
FoO2Uv00047

Connecting Cable
B261209743
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Recording and telemetry

12.4.3 Software setup

The IP address of the DDU 7 must be compatible with the address range of the pit PC, the BT 60

and the BR 60.

1. Drop BT 60 from Toolbox into system overview.

volles

lay.rlp - RaceCon

© Fle  Edt  View Extras  Help

= s New Project
-+ DDUT
- [ Calbration ltems
CAM Bus 1
CAM Bus 2
Computed Channels
e Conditisnal Channels
. 1/0 Channels
5 Macios
- fe Math Channels
24 oo_adi_channel
& Logger
- B Display
@ CCP Master
-2 BTED
- I Measuwement Container

32233808 .

Used | Type | Name

s [ souce 2]

a_engpos ®oou7
|- [ @ oout
= Ry 3 oour
B acclh 18 oour
B tm @ oour
BURST_DEVICE_IF @ oou?
E}  BURST_ENABLED @ oour
= burst_fimware_version B8 DDUT
[} bustlanjp addess [ DDUT
= burst_mem_used 3 oour
BB bust_system_state @ oout
[ burst_spstem_typs @ oour
(= burst_uptime 3 oour
- ER st e and id ] nn&,ﬂ

Ready.

NE WS|4 Bl I D - - | senchronize - [, |[Besionmede|| b o @) | & -| =L | Racemode | ) B8 @ g

=10l

‘welcome to RaceCon iG] New Project |

4P %

Drag + drop

Devices

B M4 a
B Ms50
T MS51
M Ms52
W MS55
W MS151
W MS152
W Ms243
W Ms244
2 FoB
8 Bypass ECU
@ Custom ECU
=) Data Iogging systems
BT55
| R —
&, can
& cs0
o (55
8 ceo
1 FMdD
8 M0
I Ms1.55
2 CAN modules
- EMAE
e LTd

L«1

Display elements
Measurement elements

Measurement sources

s System overview | Datasst manager

Macra actions

Mo errors detected - all cleared or state unknown S New Project _.:

2. Open a measurement sheet.

3. Drag the channel ‘BURST_DEVICE_IP’ to the measurement sheet.

£ volles_display.rlp - RaceCon

¢ File Edt View Extras Help

NEHS| % 8@Bd|9-

CAN Bus 1 =
CAN Bus 2
Computed Channels

« e Conditional Channels
ﬁ 10 Channels
% Macros
+ fe Math Channels
@ aip_adi_channel
W Logger
B

A Display
& COP Master
@ BTEOD
= I Measursment Container
Measurement Folder 1
Sheet 1

[ Shest 2
[ Sheet 3

5

oust 2223380

[ Used [ Tope | Name s ] souee 2
= @ oou7
B ace ki @ oour
B lam 1 oou?

<] BURST_DEVICELIP @ pou7
E}  BURST_EMABLED @ oour
[ burst_fimware_version (B8 DOUT
B bustln_paddess B8 DDUT
(= burst_mem_used @ oour
(28 burst_spstem_state 3 oour
B burst_system_tupe @ oour
= burst_uptime 3 oour
BB bust_wian_apl_id @ oout
= burst_wian_apl_rssi @ oour

‘ [ral L. - - nnzlj

Ready.

9 Synchronizs ~ [, |[Deslanmods: \E‘ ° @ |® 100w

-G Racemode |1 @ @ P2 S

Mo fe Boaththa g H & &INEE

‘welcome to RaceCon [Gad  New Proect [ Folder 1 |

4b %

3 [ByeonsT o Pine] U

£

2

&

s

g

24
o
2
= S
w\
:
= 2
-
2
2 =]

) ; : |
1 T ¥ |
Layer0
|2 E 2
168 1 254

Devices

Display clements
Measurcment clements
=) Gauges

% Circular Gauge

24 Harizonial Bargraph

i Temperatue Gauge
[ Vertical Bargraph
=) Wumeric Indicators
Lz3] Measwrement Label
=) Knobs
¥ Knob
=) Characteristics
T Block, Curve of Map
254 Sing
1234 Yalus
=) Diagrostics
10 BitLEDs
=) Common
4 Container
= Image
108 Measurement List
10 Simpls Text
(=) Chars
55 Nsciloscops
(= Contols

#5 Macia Button

Sheet 1 [ Sheet 2 | BEl Sheet 3

Measurement sources
Macro actions

Mo errors detected - all deared or state unknown =] New Project{Measurement Container/Measurement Folder 1/Sheet 2/BURST_DEVICE_IP .:

4. Switch to ‘Race Mode’.
5. Enter the desired IP address.
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12.4.4 Diagnostic channels

Diagnosis of BT 60 is possible through channels on DDU 7.

To display a channel, drag a channel from Data Area to the measurement sheet.

Data - Mew Project - DDU 7 1
Data ,,eady fOI' Search: B @H Show all |
tfansmfssfon Uszed Mame 4 » Funct.. = Source *  Description hd ;I
Ed BURST_DEVICE_IP Dou7 IP address for burst telemetry J
@ burst_firmware_version BURST pouy Firmware wersion of the burst telemetry system connected
DDU 7 \ [l i g BURST oouv IP address of burst telemetry system conncected
= BURST pouy Memaoy uzed for storing burst telemetry data
Connected l’O g b BURST pouT Syatem state of the burst telemetry spstem connected
BT60 \\ L ] BURST oouy Type of the burst telemetry system connected
g b BURST pouy Time since lazt reboot of burst telemetry system connected
CT BURST pouy Received signal strength of access point 1
/ / burst_wlan_ap2_rssi BURST pouy Feceived signal strength of access paoint 2
Slg,?a/ .quallt}/ Of % burst_wlan_ap3 rssi BURST pouy Feceived signal strength of access paoint 3
fadlo //n/(.' \\ [ak burst wlan apd rssi BURST pouT Feceived signal strength of access point 4
b BURST pouy Average received signal strength of burst telemetry system connect...
.55 dBm: gOOd ¥ D BURST pouy Fiadio channel of burst telemetry system connected
-70 dBm: fa/'r [k b BURST oour 1D of access point curently connected
. @ burst_wlan_cur_rssi BURST pouy Feceived signal strength of access point currently connected
'95 dBm.' no //nk @ burst_wlan_ip_address BURST oouy IP address of burst telemetry spstem conncected
@ burst_wlan_rs_bytes BURST pouy Mumber of bytes received over 'WLAN by burst telemetry system
@ burst_wlar_r4_packets BURST pou7 Mumber of packets received over WLAN by burst telemety systern
Byte Countef @ burst_wlan_rs_rate BURST oouy Dratarate of burst telemetry system connected
for data [=® burst wian b butes BURST pouT Mumber of bytes sent over WLAN by burst telemetry spstem
—_— BURST oouv Nurmber of packets sent of WLAN by burst telemetry spstems
transml'ssion e burst_wlan_ts_power BURST pouT Transmit power of burst telemety spstem connected
. . @ burst_wlan_tx_rate BURST pouy Dratarate of burst telemetry system connected LI
over radio link =

12.5 Setup for USB recording

This function requires the installation of Software Upgrade 2

Enable the Software Upgrade for USB recording
USB recording is enabled by Software Upgrade 2.

To activate Software Upgrade 2, enter the license key as described in the chapter

‘7.2 Feature activation’.
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Wiring harness

Recording and telemetry

Bit

Pin 23 Power (red)
Pin 24 D + (green)
Pin 25 D - (white)
Pin 26 GND (black)

Note: Colors matching a standard USB cable.

Prepared Termination
"l_ Polyvinyl Chloride [PWC) Jacket
Red [Veus)
Black [Ground)
Green (D #)
White (D -}

User Specified

Length Dimenszion Point

Storage device

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

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

1. Insert the USB device into the PC and wait until it has been installed by Windows.
2. In RaceCon, select ‘Extras’ and choose ‘Format USB stick’.

3. Press ‘Format’.

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

12.5.1 Recording data on USB device

Plug an USB device to DDU 7.
Prepare a recording configuration in RaceCon.
Power on the system and connect with RaceCon to the vehicle.

Download the configuration to the DDU 7.

ok~ 0 nd

Record measurement data. If an USB device is present, the DDU 7 stores the data in parallel on
the internal memory and the USB device.

Internal Memory

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

Start the WinDarab software.

© © N o

Click on the ‘Import/Export’ icon.

10. Select ‘Data logger C50/C55/C60/DDU7/DDUS8’ and click ‘OK’ when done.

Graph Display

3 Start | Tools Windows Channel Style ~ @
B New o4 = Edwide cursor - | - .| [dpstanrea~ | |E¥|Channel| | | Tag/Marker ~
[ Load - [ toad —@” EJFile shifting -"j" @a-aaaa-| it Area B Gradient |zLaptnggEr'
[ save o s Time || Shape E:::-t [ AONER (5 8] Time-pit [Floveray | [dreplay
C//Ck Desktop Settings H-Audis Cursor Display Areas Overlay Colaring Taals
P File Explorer ax Measured Data #1 - Channels ax
Import/ G0 E-E | o RE 2@
B(pOI't' 0w | |Lpine ‘Name | Source | Description
ﬂ
wwhich hardware should be used 7 |
“
> Carchemery C40/CS
> Others: [CanCard =]
ECU devices (Examples] |
DLS, M517, M515, MS14, M55, M312, MS24, C50, OB, DDU7. [
5 i ok Cancel [ | ® atime[s]
e [ o ] el
S -ty Segmenta,. 3 % Im | show dialog only if shift-key is pressed
Events o x
Time | Car_ | From | To |Duration|Channel] Min | Max |
|
4] | 2
1914 ME fres |
The ‘Read measurement data’ dialog opens.
11. Click on ‘Modify’ button and select the base folder.
12. Choose ‘Flashcard’ as data transmission method.
13. Choose ‘DDU7 - 10.10.0.207’ in the Vehicle dropdown list.
14. Activate ‘Auto save’.
15. Click ‘Save’ when done.
.Data logger C55,/C60,/DDUS: Read measurement data — |E||ﬁ|
Templates for folder- and filenames | M adify I
Basefolder. [ C:/Bosch/winD arab 7/DATA/DataFiles ]
Subfalder:
File: | [cardinfo] outing [outing03]-{lap03]-[fragrment03] -
Lirked files: w
&} Force password, if not set by recording configuration
Data transmission: » Flashcard i FTP i Burst
Choose D atatranzfer with vehicle [ ata to read and conwvert
‘DDU7’ in Wehicle: [DDU7-10100207 =] @ Timeout
dropdown
. ‘Waiting for connection ..
list
| Auto save
Free disk space dve C: 196 GB Cloze

| Auto Replace
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16. Insert the USB device into the PC.
Data transmission from device starts automatically.

Measurement files are stored automatically in the base folder.

.Data logger C55/C60;/DDUS: Read measurement data

~=ol x|

Templates for folder- and flenames | Madify I
Eazefolder: | C:/Bosch/winDarab 7/DATA/D ataFiles D
Subfolder:
Files | [cardinfa] outing [outing3]-[lap03]-{fragment03] -
Linked files: -

D atatranster with vehicle |

Wehicle: |DOUT-1010.0.207 | @< 10ms

| FTP-Transmizsion active

W aiting for conversion
W aiting for conversion
“w'aiting for conversion
W aiting for conversion

e |

Free disk space drive C: 196 GB Cloze

v| Auto zave
| Auto Beplace

17.
18.
19.
20.
21.
22.

Click ‘Close’ when transmission has finished.

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

Click on ‘Open’.

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

Drag the desired measurement channel from the Channel list and d

data window. The measurement channel‘s graph is displayed.

rop it into the measurement

N

(2B - /5 wWnDarsbv7Free  Graph Display - =X
et || Toos Windows Channel Style - @
[ New B o | P Beeecse- ¥ g .6 0@ Q- Eoumeaer Bl irsgmre -
> i oad ~ LT % e &7
[Fload - B B = Ed File shifting ;"”; [ sit Area B Gradient | I} Laptrigger -
Edit Save Time || Shape ele
g save - - Laps™ (1 S [ Time pifr ] overiay X repiay
Desktop Settings x-Aois Cursor Display Areas Overlay Coloring Toals

File Explorer o x Measured Data #1 Channels nx

& x| f1-18 E-E EIE BB

# Dut | Lep | Laptime [

4180 ———— Nams [ Souce | Description

[ 189 Ol:dd.41 b acex Ms5.0 longitudinal accel. .
accy MS5.0 lateral acceleratior]
accz MS5.0 vertical acceleratic
ath Ms5.0
[ lapdist
[ laptime:
LASL_Acc_X... T80
LASL_Acc_X... CE0
LASL_Acc_Z... C60
LASL_Acc_Z... C60
nmak M550 engine speed
Pltch_rate_C... C60

Pltch_rate_C...

60

Standard - Empty Segmenta... @ X

1015 o a0 10 50 0 70 a0 a0 10 |- xnr1n§ [3%1 Ride_height_... Cen
@ 1133 (01:44 41 ) 183 [1] | Roll_rate_CaM1 C60
Roll_rate_CANZ C80
4 b b X Worksheet #1 = sanples
1 B n % [P vwhes fl Ms5.0 wheel speed fron,
J = a = wwheel_fr Ms5.0 wheel speed fron,
Time | Car | Fiom | To |Duration[Channel] Min | Max | bedtl s hod coccd rer
wwheel_rr Ms5.0 wheel speed rear
(23 xdist

Ride_height_FL C601
Ride_hsight_FR C61
Ride_height_RL C60

kime

K|

I

1510 MB free

Note: For more detailed descriptions and instructions refer to the WinDarab V7 manual.
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12.5.2 USB Device handling hints

Using the USB device

Recording and telemetry

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

e If the USB device is plugged in after recording has started, the existing recording is saved.
e Data recorded on the DDU 7 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!

e If the USB device is unplugged while recording is active, parts of the measurement data may
be missing.

e If the USB device is unplugged and re-inserted for < 4 s while the DDU 7 is powered up, the
DDU 7 still records data.

e If the USB device is unplugged and re-inserted for > 4 s while the DDU 7 is powered up or a
different USB device is plugged in, the DDU 7 restarts. In this case, the DDU 7 is not
operational for 1.5 s.

12.5.3 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 7
display page.

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

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!

3: Stop: Device unplugged The USB device has been removed. The DDU 7 performs a restart when an
USB device is re-plugged in.

4: Ok: Media access Data is currently read from/written to the USB device.

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 7.

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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13 Lap trigger

13.1 Lap trigger (timing beacon)

Why do we need a lap trigger (timing beacon)?

e Vehicle lap time measurement
e Calculation of lap-dependent functions (lap fuel consumption, min/max values)

e Calculation of lap distance dependent functions
e Control of data logging system

System consists of

e Transmitter (trackside unit)
e Receiver (in-vehicle unit)

10y
Lap Trigger
Transmitter > >>>

Lap Trigger
Receiver

Types of systems

e GPS based (low cost, low precision)
¢ IR based (low cost, high precision, limited reliability)
e RF (microwave) based (high precision, high reliability)
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13.1.1 Electrical trigger signal

In DDU 7 all sources of measurement channels can be used as trigger signal.

e Analog input
e Digital input
e CAN input

Signal (measurement channel) properties

Low active signal (Bosch triggers): Trigger releases if signal is below the threshold.

) DN U P Threshold

A J

Time

High active signal (other manufacturer’s triggers): Trigger releases if signal is above the threshold.

) U U P Threshold

A 4

Time
Two types of trigger signal

e Main trigger (end-of-lap at start/finish line)
e Sub-trigger (segment time, optional)

Bosch standard:

e Main trigger > 20 ms, < 40 ms, low active (Recommendation for Bosch triggers: 15 ms)
e Sub trigger > 40 ms, low active (Recommendation for Bosch triggers: 30 ms)

13.1.2 Software functionality

e Race track topology and transmitter location frequently cause false triggers.
Software functionality prevents acceptance of false triggers.

e Under race conditions, trigger signals are sometimes missed.
Software functionality introduces ‘forced trigger’.

13.1.3 Prevention of false triggers

¢ Minimum vehicle speed for acceptance of trigger prevents false triggers while vehicle is
stationary in the pits.

e Time based re-trigger protection prevents false triggers due to signal reflections on main
straight.

e Lap distance based retrigger protection prevents false triggers due to track topology.

13.1.4 Forced triggers

Lap distance based insertion of ‘forced trigger’.
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13.1.5 Setting up a lap trigger for DDU 7

Lap trigger

1. Click ‘Measurement Sources’ in Toolbox.

2. Drag ‘Laptrigger’ into ‘System Overview’ and drop it on vehicle. Do not drop it on ‘DDU 7’!

‘welcame to RaceCon "] Mew Project |

Devices

Display elements
easurement elements
Measuiement souces
=l Sensors
[E] Boschwizard
¥ Customized Sensar
=l Analog sources
¥ Characteristic Cuve
B2 Multipoint Adjustment
BB Sensitivity/Difset
[=] Frequency sources
8 Revolution
I Velocity
I Digital sources
£ Digital Channel
KN Giroup Adiustment Cha
o =l Computed sources
Drag + DfOp ¥ Characteristic Cuve
F Fuel
i Gear Lookup Table
N fx Hysteresis
B¥ FwM Oul
B Sensitivity/Offset

I Speed

faad System overvisw | Dataset manager

Macra actions

A ‘Laptrigger Wizard’ window opens.

x
Laptrigger Configuration
Select sighal source and speed input of the laptrigger and adjust the track distance. Choose the 5/'gna/ del/ice fOf the

trigger signal

Configure on device: I. DouT j A/ gg g
Choose the signal channel for the

Signal source: (88 -3 Laptrigger pin j 4’/ trl'gge,. Sl'gna/

Speed input D spesd | «—— Choose the source for vehicle speed

Track distance: [ 4000 = m «+—— Enter the distance of the racetrack

< Back | Tewt > | Finizh I Lancel |
Y

Note: In this example, the Rx is connected to the dedicated lap trigger pin of DDU 7. The channel
‘speed’ is calculated from 4 wheel speeds.

3. Click ‘Finish’ to complete the operation.
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A pre-configured lap trigger window opens.

Laptrigger Configuration

a) el Carfigure an I. DouUT j (et
b) el Sighial souice I. < Laptiager pin j Mnde. None vl < g)
C) el Signal threshold IW SN 1203: N
d) el Fielease thieshold IW Laptrigger conditions

I ain trigger settings Speed source I- Q vizg w j < h)
e) =1 | Detection time Iﬁ ms Min. speed lﬁ Kin/h | m— /)

Retrigger lock time | 5uuuﬁ ms

Track distance 400033 m

- e s
[ ———————— > .
Intermediate trigger settings Mir. distarce I 20::’ E4 -~ ./)

ﬁ —P || [ Active ain_m
Detection time I 303: s ¥ Erforce laptigaer
Retrigoer lock time IW ms Max, distance 120= % < /()
Segment timing Ly m
tode Im W
Lapsegmentdistance % [ | Lap counter start value lﬁ laps

from main tigger [m]

Outing counter start value 1 3: OUlts | < — /)
Lap time threshold 103: 3
Lap time best preset 100,005 =

() Hide details

a) Change signal device, if desired.
b) Change signal channel, if desired.
c) Choose signal threshold. See chapter ‘13.1.1 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.

e) Define settings for lap timing (main trigger). See chapter ‘13.3 Lap timing’ for details.

f) Define settings for segmented timing (sub trigger). See chapter ‘13.4 Segment timing’ for details.
g) Define settings for countdown timer. See chapter ‘13.5 Countdown timer’ for details.

h) Change signal for vehicle speed, if desired.

i) Enter minimum speed for trigger release.

i) Define settings for distance based retrigger protection. See chapter ‘13.3.2 Distance based
retrigger protection’ for details.

k) Define settings for distance based forced trigger. See chapter ‘13.3.3 Distance based forced
trigger’ for details.

I) Define presettings for trigger. See chapter ‘13.1.7 Lap trigger presettings’ for details.
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Lap trigger

13.1.6 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_lapdist_dls’
A diagnosis window opens in Main Area.

Laptrigger - template ta create 5 laptrigger channel

Settings Measurements

Track Condiions Button to reset lap distance to 0
Distancs 4000] m Vehicle Speed km/h /
Aecept Trigger st | ZU: % -
o ’ ng — Lap Distance | 224/ m [ e | — Button to reset lap counter
nforce Trigger &t | %
Lap Counter | 9| laps I Fesettol l
Main Trigger .
DetectinTive | 18] ms Outing Counter | [ outs [ et |4/ Button to reset outing counter
Signal Timeout | 5000] ms | n| | |
! & Main Trigger OU| none| TestTigg=r | . .
Wi Spees 20 ke — Button to generate trigger signal
J
Best Laptme | 1282)s  [rmwwn Jes Button to reset best lap time
Rieset segment times and best laptime l \
Button to reset best lap time and
distance-based segmentation
T8 Corfiguration =] Laptrigger_lapdist_dis

Lap trigger diagnosis scheme

Threshold Evaluation N Signal N Retrigger _ Lap Counter
Logic Conversion "I Characterization l " Protection l " Recording
_ _ Laptrigger_mainsig_dls Laptrigger_maintrig_dls
Input Laptrigger_signal_dls Laptrigger_imtrigsig_dls Laptrigger_imtrig_dls
channel
» F 3 »
1ls 0.4s
N —— i — —— N ————
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
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Lap trigger

13.1.7 Lap trigger presettings

When the reset buttons on the diagnosis page are activated, these values are used.

Laptrigger Configuration

Configure on
Signal source
Signal threshold

Releaze threshold

|@m pou7

I. 3 beacon
I Low Active Signal - l
I 250033 W

[
[

r— Countdown
Mode INone vl
Start time 1204 =

— Main trigger zettings
Detection time

Fietrigger lock time

I 1 53: ms
I 5000 33 ms

7 Active
Detection time

Fietrigger lock time

— Intermediate trigger settings

— Laptrigger conditions

Speed source

I. [ j
| 203: kmdh

Min. speed

Track distance

Min. distance

— Segment timing
Mode

Lap zegment distance
fram main trigger [m]

I Distance j
} s
500
780
1000 ~|

() Hide details
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Lap counter start value

Outing counter start value I 1 E o
| 5] 4
I 100,00 33 B N

Lap time threshold

Lap time best prezet

Preset values for lap counter
and outing counter

Minimum laptime that a new

i ‘best laptime’ is accepted

"~ Preset value for ‘best laptime’
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Lap trigger

13.2 Counting outings / laps / fragments

1 1
Speed | |
| | I | 1
| 1
| 1 | | 1 1 I
| 1 | | 1 1 I
| gresansans ] , , . , , . .
1 I Lap 1 I Lap2 I Lap3 1 Lap4d I Lap5h | Lap 6 | Time
1 . Qutlap 1 1 | | | Inlap 1
Power Start of Lap trigger  Lap trigger Lap trigger  Lap trigger  Lap trigger End of
OMN  Recording Recording
| {Power OFF)
| < i
|
Outing
Functionality

e Power ON: system + measurement is initialized but not yet started

e Global start condition fulfilled: recording starts

e Reception of valid lap trigger: recording of lap completed, new lap starts
e Power OFF: recording of lap completed, system shutdown

The system is counting:
Outing: one or several laps from leaving the garage to entering the garage
Lap (min. 20% of lap distance travelled)

e Leaving the pits to lap trigger
e Lap trigger to lap trigger
e Lap trigger to entering the pits

Fragment (less than 20% of lap distance travelled)

e Testbench operation
e Engine warm-up
e Power cycle on track (e.g. engine stalled)
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Channels for display

Lap trigger

To display counters use the following channels:

Channel
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:

[outing] Value of outing counter
[lap] Value of lap counter
[fragment]

Value of fragment counter

[###03] indicates: ‘always use 3 digits with leading zeros’.

13.3 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:

Laptrigger_lapcurr_dls Current lap number
Laptrigger_lapctr_dls Number of completed laps
Laptrigger_laptime_dlIs 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
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Lap trigger

13.3.1 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 O ms.

Configure on

Signal source
Signal threshold

Releaze threshold

|@m pou7

In E¥ beacan j
I Low Active Signal - l
I 25003: W

b ain trigger settings
Detection time

Fietrigger lock time

I 1 53: ms
I 5000 33 ms

Intermediate trigger settings

7 Active
Detection time

Fietrigger lock time

Segment timing
Maode

Lap zegment distance
fram main trigger [m]

() Hide details

I Distance A l

Main Trigger

Countdown
Mode I Mane - l
Start time 1204 =

Laptrigger conditions

Speed source In Q wizg_w j

Min. speed I 20 3: kmdh

Track distance I 40003: m
Min. distance I 803: %

&

Max. distance 120=- %

I 4300 m

Laptrigger presettings

Lap counter start value lﬁ laps
Outing counter start value lﬁ outs
Lap time threshold lﬁ T
Lap time best prezet lm T

} -
a00
780
1000 -
—
—
f 5000ms
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13.3.2 Distance based retrigger protection

Trigger is locked until 80% of track distance has been covered (3200 m).

To deactivate distance based retrigger protection, set min distance to 0%.

Laptrigger Configuration

Configure on I. DOUT j — Countdown

Signal source I. £} beacon j Mode I None - l

. Start tirne = =
Signal threshold ILow Active Signal 'l =
Release threshold I 2500 3: W r— Laptrigger conditions

— Main tigger settings Speed source I. BB vizg w j
Dietection time I 153: ms Min. speed I 203: bl
Retrigger lock time I SDDDE U

Track distance I 40003: m

— Intermediate trigger settings Min. distance I an 3‘ 4

7 Active

Detection time

Fietrigger lock. time: I 50003: ms Waw, distance 120 %
— Segment timing I 4800 ™

Maode I Distance j — Laptrigger presettings
Lap segment distance » = Lap counter start value | 1 3: laps
from main trigger [m] 500

750 Outing counter start value I 1 3: outs
1000 LI Lap time threshold I 33: T
Lap time best prezet I 100,0033 T

() Hide details

«—
800m f

Main Trigger
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13.3.3 Distance based forced trigger

After a missed main trigger, a forced trigger is inserted, if 120% of the track distance has been
covered (4800 m). In this case, the channel ‘Laptrigger_distlap_dls’ starts at 800 m.

To deactivate distance based forced trigger, uncheck box.

Laptrigger Configuration

Countdown

Configure on In oouy

Signal source In £} beacon j Mode I None - l

. Start tirne = =
Signal threshold [Low active Signal -] —
Release threshold I 25003: W Laptrigger conditions

M ain trigger settings Speed source |8 BB vizg w j
Dietection time I 153: ms Min. speed I 203: bl
Retrigger lock time I SDDDE U

Track distance I 40003: m

Intermediate igger settings Min. distance I an 3‘ 4

7 Active

Dretection time | 3Uﬁ ms [

Retrigger lock time I SDDDE U Max, distance 120-4 %

Segment timing I 4800 m

Maode I Distance j Laptrigger presettings

Lap segment distance » = Lap counter start value | 1 3: laps

frarm main trigger [m] 500

750 Outing counter start value I 1 E outs

1000 LI Lap time threshold I 33: T
Lap time best preset I ‘IDD,DDE S

() Hide details

Missed Trigger Forced Trigger
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13.4 Segment timing

Segment timing is the calculation of elapsed time for parts of laps (segments).

Segments are defined:

e based on sub-trigger signals (additional transmitters)
e based on distance travelled

Times for segments are compared to:

e Last lap completed
e Fastest lap

Channels for display

To display segment times use the following channels:

Laptrigger_lapdiff Time difference between finished lap and last lap
Laptrigger_lapdiffb Time difference between finished lap and best lap
Laptrigger_dlast Difference of lap segment time compared to last lap
Laptrigger_dbest Difference of lap segment time compared to best lap
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13.4.1 Sub trigger mode

Using main trigger (20 ms pulse) at Start-Finish-Line. 3 sub triggers (40 ms pulse) positioned

at 1000 m, 2000 m and 3000 m.

To deactivate sub trigger mode uncheck box.

Laptrigger Configuration

Countdown

Configure on In oouy

Signal source In £} beacon j Mode INDne vl
Signal threshold [Cowactive Sigral =] Starttime 2 s
Release threshold 2500= ¥ Laptrigger conditions

Main trigger settings Speed source In B vizg_w j

Dietection time I 1 53: ms Min. speed I 20 3: bl
Retrigger lock time I 5000 3: U
Track distance I 4000 3: m

Intermediate igger settings Min. distance I an 3‘ 4

" active [ 3200 m
Detection time I 303: e ¥ Enfarce laptigger

Fietrigger lock time I 50003: ms Waw, distance 120 %
Segment timing I 4800 ™
Mods Intermediate trigger 'l Laptrigger presettings
Lap seg.mer.ﬂ distance * Lap counter start value I 1 3: laps
fram main trigger [m]
Outing counter start value I 1 3: outs
Lap time threshold I 33: T
Lap time best prezet I 100,0033 T

() Hide details

Sub Trigger

['4

b Sub Trigger &= Sub Trigger

— |
1

t

Main Trigger
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13.4.2 Distance mode

Using main trigger (20 ms pulse) at Start-Finish-Line.

Set ‘Mode’ to ‘Distance’ and enter desired segment distances.

Segment time is automatically calculated at each segment. Time difference to last lap and fastest

lap is automatically calculated at each segment.

To deactivate distance mode set ‘Mode’ to ‘None’.

Laptrigger Configuration

Configure on In oouy

|
Signal source In Q beacon j

Signal threshold I Low Active Signal A l
I 250033 W
b ain trigger settings

Dretection time I 153: ms
Fietrigger lock time I R000 3: ms

Intermediate trigger settings

Releaze threshold

7 Active

Dretection time I an 3: ms
Retrigger lock time I 5000 3: U

Segment timing

Made I Distarce A l

Lap segment distance » -
fram main trigger [m] 500

780

1000 ~|

() Hide details

+0.1s

3000m
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+0.2s

+0.1s
*0.1s 4015

Countdown
Mode I Mane - l
Start time 1204 =

Laptrigger conditions

Speed source In Q wizg_w j

Min. speed I 20 3: kmdh

Track distance I 40003: m
Min. distance I 803: %

I

Max. distance 120=- %

Laptrigger presettings

Lap counter start value lﬁ laps
Outing counter start value lﬁ outs
Lap time best prezet lm T

Lap time threshold

-0.3s

1000m

| —] |
! ! ’ 02
-0.1s <S5

f 0.0s

Main Trigger
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13.5 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.

Laptrigger Configuration

Configure on
Signal source
Signal threshold

Releaze threshold

|@m pou7

I. 3 beacon

[
[

I Low Active Signal - l
I 250033 W

- Countdown
Mode lﬁ
Start time 1204 =

— Main trigger zettings
Detection time

Fietrigger lock time

7 Active

Detection time

Fietrigger lock time

— Intermediate trigger settings

— Segment timing
Mode

Lap zegment distance
fram main trigger [m]

— Laptrigger conditions

Speed source I. Q wlzg_w j
Min. speed I 203: kmdh

Track distance I 40003: m
Min. distance I 803: %

I Distance j
} s
500
780
1000 ~|

() Hide details

— Laptrigger presettings

Lap counter start value lﬁ laps
Outing counter start value lﬁ outs
Lap time threshold lﬁ T
Lap time best prezet lm T
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Firmware

14 Firmware

14.1 Firmware and configuration

DDU 7 holds 4 types of data:

e Firmware: the software (PST program file) of the DDU 7

e Configuration: the configuration of Input channels, CAN I/O, display configuration, recording
+ telemetry configuration

e Calibration data: Characteristic curves and offsets created by online calibration at the
vehicle

e Recorded data: Measurement data recorded during vehicle operation

RaceCon DDU 7
DDU7 RaceCon Project
DDU 7 .
Consistency check
Program
3;(;::\;?1 ), Firmware Version 1.3 | € t Firmware Version 1.3
| 13 p ‘Update Firmware'
My Open Consistency check
F?rg;_jezt 4_—’- Conﬁgura‘tlon 4-lIIIIIIIIIIIIIIIIIIIIIIIIIIt Conflguratlon
7 Save Download configuration
My ‘Upload to File’
Cal <% Calibrati D
Data > alibration Data
¥ ‘Download from File’
out 12 BRI DYAREALE ‘Read Measurement Data’
Lap3 | Recorded Data
BIN
I 4
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14.2 Firmware update

The scheme shows the process during each connection between RaceCon and DDU 7.

RaceCon 7T g < > DDU 7
cxee Firmware version
consistency check
Version match Version does not match
. .

@ 153349 opUl EPK check successlul, (EPK Device: DDUT BASE_203 |

@ 15:39:49 ooul Tha ECU data matches e curmenl project dala @ 15480:51 ooul Sucoeesfuly connected to davicalE Ihernat =CF]

@ 1533:50 poul Suceesshdly connected In device[Ethernet]. @ 135051 oo EPF. difers, deviceis lbcked [EPK &2 -DDUT_BASE_ 0109 3k - EPK Devic= D DUS_BASE_0203
Firmware check Change program Update firmware
successful archive in RaceCon

[53 synchvonize » [ setpate s Tim... [3 synchroriee Y85 setDate wTime..,
@ '_,EI Create dataset. .. 49 Change program archive, ., ‘ L,E‘ Create dataset... 2 Change pragram archive...
T PIN/SuperPIN, .. b |3 Update firmware. . B4 PIN/SUperPIN... b || 4% Update Firmware. .,
™ ‘9 — kgl upload configuration. . @l Export... @ Upload configuratian. ..

14.2.1 Performing the firmware update

Firmware update is only possible if the DDU 7 is connected to RaceCon.
The configuration of Input channels, CAN I/O, display, recording + telemetry will not be changed.

1. Inthe DDU 7 Project Tree, right-click on ‘DDU 7’ and choose ‘Synchronize’ then ‘Update
firmware’.

| Welcome to RaceCan /VEq New Project
= s Mew Project - |

=R |
[ Open...
- [ CY
- I EH reate measuring views. ..
E I3 Download corfiguration. ..
- fe
- g” W Save
- B M
fe Mg Synchronize [ Sek: Date & Time. .
- Ly —
B- m Di '_;E‘ Create dataset... &,:’ Change program archive. ..
B8 7 prysuperPIv.. » [ Update Frmware. ..
= Export Q Upload configuration. ..
Irapatt... Adjustment data 3
r Properties
Delete
Rename...
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A pop-up menu opens.

Firmware

2. Select the destination of the firmware archive (PST).

Update firmware 2 x|
Flash program firmware %

Peifoim a firmware update of a device. The project content is not changed.

ECU Type: |DDLT i

Select program archive (FST] file:

™ Use anew 421 file:

<Use contert of program archives

”Ln:dale [current project]

ECL Identification Ok LCaneel

Y.

3. Click ‘OK’ when done.
The firmware update starts. The DDU 7 displays the message ‘Updating firmware’.

Do not switch off the car’s ignition or interrupt the power supply of the DDU 7!

Flash program firmware ’\

Peifoim a firmware update of a device. The project content is not changed.

+  Loading configuration

~ Connecting to DDUT

<

Downloading content to DDUT
= Flashing controllers on DDU7

Cleaning up

Flash completion 55%

When the firmware update is complete, the DDU 7 displays the message ‘Updating firmware
finished. Do a powercycle.’

4. Switch the car’s ignition off and on again to cycle the power of the DDU 7.

Flash program firmware ’\

Peifoim a firmware update of a device. The project content is not changed.




) BOSCH

15 GPS sensor

GPS sensor

15.1 GPS (Global Positioning System)

e Space-based global navigation satellite system

e GPS provides positioning, navigation, and timing services to worldwide users

e GPS receiver (sensor) gives digital information about position (longitude, latitude, height),
ground speed, course, and status

Two types of GPS receivers:

e CAN output -> Read in messages via CAN Input of DDU 7 (not covered here)
e Serial output -> Read in messages via RS232 Interface of DDU 7 (serial interface 2)

15.1.1 Serial interface characterization
Serial Interface is characterized by:

e Voltage levels: RS232 is standard (+/-12 V), UART (0 V/ 5 V) needs level shifter

e Baud rate: 9600 is standard for GPS, DDU 7 supports 1200...115200 baud. GPS Rx interface
baud rate must match DDU interface baud rate. DDU 7 Baud rate can be set with the
‘GPS_BAUDRATE’ characteristic

e Data format: DDU 7 expects 8 data bits, no parity bit, 1 stop bit (8N1)

15.2 Protocol

DDU 7 expects NMEA Protocol (ASCII).

The following messages are decoded:

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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GPS sensor

15.3 Sensor recommendation

The system has been tested with a Navilock NL 403P serial GPS receiver.
This sensor is based on an UBlox5 chipset and is fully configurable with UCenter SW.

15.4 Measurement labels

The decoded NMEA messages are copied to these DDU 7 measurement labels.

Measurement label Function

gps_PDOP Position Dilution Of Precision

gps_HDOP Horizontal Dilution Of Precision

gps_VDOP Vertical Dilution Of Precision

gps_lat Latitude in NDEG - +/-[degree][min].[sec/60]

gps_long Longitude in NDEG - +/-[degree][min].[sec/60]

gps_elv Antenna altitude above/below mean sea level (geoid) in meters
gps_speed Speed over the ground in kilometers/hour

gps_direction
gps_declination

Track angle in degrees
Magnetic variation degrees (Easterly var. subtracts from true course)

gps_year Years since 1900

gps_mon Months since January - [0,11]

gps_day Day of the month - [1,31]

gps_hour Hours since midnight - [0,23]

gps_min Minutes after the hour - [0,59]

gps_sec Seconds after the minute - [0,59]

gps_hsec Hundredth part of second - [0,99]

gps_smask Mask specifying types of packages from which data has been obtained
gps_sig GPS quality indicator (0 = Invalid; 1 = Fix; 2 = Differential, 3 = Sensitive)
gps_fix 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 Function

gps_info_satid[ ] Satellite PRN number
gps_info_satinuse[ ] Used in position fix
gps_info_satelevation[ ] Elevation in degrees, 90 maximum
gps_info_satazimuth[ ] Azimuth, degrees from true north, 000 to 359

gps_info_satsigstrengthl[ ] Signal, 00-99 dB
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15.5 GPS troubleshooting

Electrical

e Is the transmitter signal of the GPS sensor connected to the receiver pin of serial interface 2

of the DDU 7 ?
e |sthe GPS sensor powered up?
e Does the GPS sensor deliver RS232 signal levels?

Interface

e Do the baudrates of the GPS sensor and the DDU match?

e |sthe GPS sensor set up for 8N1 transmission parameters?

e Isthe GPS sensor set up for NMEA messages?

e Are the GGA, VTG, RMC messages activated?

e With a correctly wired and powered GPS sensor the changing GPS time information
(gps_sec) can be immediately observed.

GPS sensor start-up

e Does the GPS sensor ‘view’ the sky?

e Did the GPS sensor complete its initial start-up procedure? This may take up to 20 min.

e A correct reception is indicated when ‘gps_fix’ is showing ‘3D Fix’.
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16 Fuel consumption calculation

16.1 Setting up fuel consumption calculation
and tank management for DDU 7

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 7!

Welcame to RaceCon ' e] New Project | T aolbax

Devices

Display elements
Heasurement elements

Measurement sources

[=] Sensars
[E] Bosch Wizard
¥ Customized Sensar
=l Analog sources
B8 Chsracteristic Curve
¥ Mulipoint Adjustment
B Sensitivit/Oifsst
(=] Freguency sources
£ Rievolution
£ Velacity
=l Digital sources
K Digial Channel

EH Group Adustment Cha..
Drag + Drop ) Computed sounces
{ B Characteristic Curve

Jfx Gear Lookup Table
F Hysteresis
Laptigger

¥ P Ot

B8 Sensitivitp/Offset
Speed

] System overvisw | Dataset manager Macro actions |

Ho errors detected - all cleared or state unknown [ Mew Projectjoous

A ‘fuel consumption wizard* opens.

Fuel Consumption Wizard - Add New x|

Fuel Consumption Configuration a
Select a fuel consumption source channel for computing the fuel consumption.
— General
- - &
Configure on device Moou7 - < a)
Tank capacity 20,0 = | < b)
— Fuel consumption calculation
Mode IUsing fuel conzumed 'l II: C)
Fuel input [ fuelcons j = ID,UD‘I Adaption factor to [mi] I e d)
Conzumption correction factor 1,000
P I | < e
— Remaining laps calculation
Made ' i -
ILast lap's conzumption J _ ﬂ
<

Target lap consumption |3,DD 3: |

— Reset fuel consumption

Mode I By RaceCon j

Fieset signal source jil

Reset signal threzhold ILow active sighal j < g)
Rieleass thieshold [2500 =

< Back | Tewt > | Finizh I Lancel |

Y
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a) Change device for fuel calculation, if desired.

Fuel consumption calculation

b) Enter tank capacity of vehicle.
c) Choose calculation mode:

e using fuel consumed (summed-up fuel consumption)
e 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:

e 1ml perinc for summed-up fuel consumption
e 1ml/s per inc for momentary consumption

e) Enter factor to correct calculated consumption in DDU 7 vs. ‘real’ consumption of vehicle, if
required.

f) Choose method to calculate remaining laps with fuel in tank, if desired:

e using fuel consumption of last lap completed
e using target lap consumption (entered in the field ‘Target lap consumption’)

g) Choose values to initiate a reset of fuel consumption, if desired:

e manually using RaceCon
e On ‘power down’ (assuming that the tank is filled each time the ignition is turned off)
e By signal source as input channel (e.g. a switch connected to input pin)

3. Press ‘Finish’ when done.
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Fuel consumption calculation

16.2 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.

G Swstem overview: New Project Fuel 4bx
Tank It 80,0 1 -
S cemacty Total consumption 54871 Resetto 0 ‘l/
Consumption corection factar 1,000
Fuel consumption |
Target lap consumption 300 1 P
Flemaining laps caleulation Last lap's consumption Fuel remaining |
Reset fuel consumption by RaceCon Last |3P'5 consumption 154l Peset
/V Current lap's consumption |
Laps remaining 3524
Settings
overview
M Configuiation B} Fuel_fuelcons_dks

16.3 Example

~ Button to reset total

fuel consumption
(Reset with RaceCon
only)

- Button to reset fuel

consumption manually
(Can also be triggered
‘by signal source’ or
‘on power down’)

Fuel
1. | L 1 1 1
Tank 1 ) I I
capaclty | 1 | | ™ Fuel_fuelcons
1 1 1 1
| 1 1 1
| 1
|
|
1 1
1 1 1 1
1 1 1 1
1 1 1 | 1 1 — Fuel_fuelrem
1 | 1 1 | 1
| T T T T T —»
I Lap 1 I Lap 2 I Lap 3 I Lap_4 I Lap 5 I Lap 6 Time
Outlap hehind Pacecar Inlap
Fuel ) . .
1 | 1 1 1 1
1 | 1 1 1 1
| | 1 1 | 1
1 1 1 1 /Fuelffuellapold
| | 1
I I /_f:._//r; < Fuel_fuellap
L =
| Lap 1l I Lap2 I Lap3 | Lap 4 I Lapbh 1 Lap 6 Time
1 Outlap 1 1 | | 1 Inlap

Measurement label Function

Fuel_fuelcons_dls Running fuel consumption, starting at ‘0’
Fuel_fuelrem_dls Remaining fuel in tank, starting at tank capacity
Fuel_fuellap_dls Fuel consumption for current lap, starting at ‘0’
Fuel_fuellapold_dlIs Fuel consumption of last lap completed
Fuel_laprem_dls Remaining laps with fuel in tank
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RaceCon shortcuts

17 RaceCon shortcuts

The table shows important shortcuts simplify controlling the DDU 7 in RaceCon.

Shortcut

General navigation

F1 Open RaceCon help

F2 Rename selected object

F3 Select Data Area

F4 Select Project Tree

F5 =

F6 Start the data comparison

F7 Start dataset manager

F8 Toggle WP/RP

F9 Start measurement

CTRL + F9 Start recording

F10 or Alt Go to menu bar

F11 Toggle display to fullscreen ‘Race Mode’
F12 Enlarge main screen

CTRL + Tab Switch between opened windows

Project Tree

Plus (+) at numeric pad or Expand selected node
right cursor

Minus (-) at numeric pad or Close selected node
left cursor

Star (*) at numeric pad Open all nodes

DEL Delete seleted object

Display page, measurement page

Cursor Move selected display element one grid unit in
chosen direction

SHIFT + cursor Enlarge/reduce selected display element one grid
unit

Tab Switch between display elements

157



Contact

Europe:

Bosch Engineering GmbH
Motorsport
Robert-Bosch-Allee 1

74232 Abstatt

Germany

Phone: +49 7062 911 79101
Fax: +49 7062 911 79104

North and South America:

Bosch Engineering North America
Motorsports

38000 Hills Tech Drive
Farmington Hills, M| 48331-3417
United States of America

Phone: +1 248 876 2977

Fax: +1 248 876 7373

Asia Pacific:

Bosch Engineering K.K.

Motorsport

18th Floor, Queen’s Tower C, 2-3-5 Minatomirai
Nishi-ku, Yokohama, 220-6218 Kanagawa

Japan

Tel.: +81 45 650 5610

Fax: +81 45 650 5611

E-Mail: motorsport@bosch.com
www.bosch-motorsport.com

Status: 11 September 2012
© All rights reserved by Bosch Engineering GmbH,
also for the case of patent reports.

All rights such as copying and forwarding through us.
Modifications reserved.

) BOSCH



	Content
	1  Preparation
	2 Power supply
	3   Onboard network concept
	4 Technical data
	5 Inputs and outputs
	5.1 Input channels
	5.1.1 Analog inputs
	5.1.2 Digital inputs
	5.1.3 Page selection switch
	5.1.4  Display brightness switch

	5.2 Output channels
	5.2.1 Sensor power supply

	5.3  Communication channels
	5.3.1 CAN bus
	5.3.2 Ethernet channels
	5.3.3 RS232 ports
	5.3.4 Vehicle diagnosis connector

	5.4  Pin layout connector

	6  Mechanical drawing
	7 Starting up the DDU 7
	7.1 Before starting
	7.1.1 Setting up the network interface
	7.1.2 Starting the DDU 7
	7.1.3 About RaceCon
	7.1.4  Connecting the DDU 7 to RaceCon

	7.2  Feature activation
	7.3  1st display configuration (Quick Start)
	7.4  1st recording (Quick Start)

	8 Display configuration
	8.1 Display page setup
	8.1.1 Organizing display pages
	8.1.2  Adding a new display page
	8.1.3 Selecting display pages

	8.2  Display element configuration
	8.2.1 Numeric display element
	8.2.2  ‘Bargraph’ display element
	8.2.3 ‘Alarm’ display element
	8.2.4  Other display elements
	8.2.5  Conditional formatting
	8.2.6  Context menu

	8.3 LEDs
	8.3.1 Configuring shift LEDs
	8.3.2  Converting a gear channel to ASCII representation
	8.3.3  Creating customized LED pattern
	8.3.4  Assigning display pattern priority

	8.4  Page select
	8.4.1 Option 1 – 12 position switch
	8.4.2  Option 2 – up/down switches

	8.5  Display + LED brightness
	8.6  Math + condition channels
	8.6.1 Math channels
	8.6.2 Creating a new math channel
	8.6.3  Creating a new conditional function

	8.7 Condition channels
	8.7.1 Creating a new condition channel
	8.7.2 Creating a new condition combination


	9 CAN bus
	9.1 CAN bus trivia
	9.2 CAN input
	9.2.1 Input configuration
	9.2.2 Create new CAN channel
	9.2.3 CAN channel configuration
	9.2.4  Extracting data from CAN bus
	9.2.5  Conversion to physical values
	9.2.6 Special features
	9.2.7 Online view of CAN channels in vehicle
	9.2.8  Import a CAN database (DBC) file
	9.2.9 Export RaceCon CAN configuration
	9.2.10 Import RaceCon CAN configuration

	9.3 CAN output
	9.3.1 Output configuration
	9.3.2 Create new CAN output message channel
	9.3.3  Set up of word length, byte order and quantization
	9.3.4 Export RaceCon CAN configuration
	9.3.5  Import RaceCon CAN configuration


	10 Analog and frequency inputs
	10.1 DDU 7 features
	10.2  Analog inputs
	10.2.1 Measurement channels

	10.3  Configuring inputs
	10.3.1 Configuring a predefined Bosch sensor with the ‘Bosch Sensor Wizard’
	10.3.2  Configuring a generic linear sensor
	10.3.3  Configuring a generic nonlinear sensor
	10.3.4  Configuring a multipoint adjustment
	10.3.5  Digital filter details
	10.3.6 Configuring a frequency input

	10.4 Computed sources
	10.4.1 Configuring computed sources

	10.5  Hysteresis
	10.5.1  Special functionality: Vehicle speed
	10.5.2 Setting up calculated speed for DDU 7


	11 Online measurement
	11.1 Achieving an online connection
	11.1.1 Set up the PC for access to the DDU 7
	11.1.2 Going online
	11.1.3 Configuration download

	11.2 Setting up an online measurement
	11.2.1  Automatic creation of measurement sheets
	11.2.2 Using the measurement sheets

	11.3  Online calibration of measurement channels
	11.3.1 Enable online offset calibration for measurement channel
	11.3.2 Performing the online offset calibration

	11.4 Group adjustment
	11.4.1 Configuration of group adjustment
	11.4.2  Setting up the group adjustment trigger channel
	11.4.3  Assigning channels to the group adjustment
	11.4.4 Triggering the group adjustment

	11.5 Online calibration of multipoint adjustment channels

	12 Recording and telemetry
	12.1 DDU 7 features
	12.2  Configuration of recordings
	12.2.1 Adding a recording
	12.2.2  Adding a recording group
	12.2.3 Global DDU 7 settings
	12.2.4 Recording statistics
	12.2.5  Recording diagnosis
	12.2.6 Displaying online recording diagnosis (‘statectrl_ok’)

	12.3 Configuration of online telemetry
	12.3.1 Long range telemetry system FM 40
	12.3.2  Hardware setup
	12.3.3  Software setup
	12.3.4  Telemetry channels with special functionality

	12.4 Configuration of burst telemetry
	12.4.1 Burst telemetry system BT 60
	12.4.2  Hardware setup
	12.4.3  Software setup
	12.4.4  Diagnostic channels

	12.5 Setup for USB recording
	12.5.1 Recording data on USB device
	12.5.2 USB Device handling hints
	12.5.3 Troubleshooting


	13 Lap trigger
	13.1 Lap trigger (timing beacon)
	13.1.1  Electrical trigger signal
	13.1.2 Software functionality
	13.1.3 Prevention of false triggers
	13.1.4 Forced triggers
	13.1.5 Setting up a lap trigger for DDU 7
	13.1.6  Lap trigger channel diagnosis / counter reset
	13.1.7  Lap trigger presettings

	13.2  Counting outings / laps / fragments
	13.3 Lap timing
	13.3.1  Time based retrigger protection
	13.3.2  Distance based retrigger protection
	13.3.3  Distance based forced trigger

	13.4  Segment timing
	13.4.1  Sub trigger mode
	13.4.2  Distance mode

	13.5  Countdown timer

	14 Firmware
	14.1 Firmware and configuration
	14.2  Firmware update
	14.2.1 Performing the firmware update


	15 GPS sensor
	15.1 GPS (Global Positioning System)
	15.1.1 Serial interface characterization

	15.2 Protocol
	15.3  Sensor recommendation
	15.4 Measurement labels
	15.5  GPS troubleshooting

	16 Fuel consumption calculation
	16.1 Setting up fuel consumption calculation and tank management for DDU 7
	16.2  Fuel consumption diagnosis / counter reset
	16.3 Example

	17 RaceCon shortcuts

