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1| Onboard Network Concept

1 Onboard Network Concept
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NOTICE

cifications of your device.

This schematic is not device specific, please see the section “Technical Data for the spe-
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Preparation | 2

2 Preparation

Use the DDU 9 only as intended in this manual. Any maintenance or repair must be per-
formed by authorized and qualified personnel approved by Bosch Motorsport.

Operation of the DDU 9 is only certified with the combinations and accessories that are
specified in this manual. The use of variant combinations, accessories, and other devices
outside the scope of this manual are only permitted when they have been determined to
be compliant from a performance and safety standpoint by a representative from Bosch
Motorsport.

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

Important information on Electromagnetic Conformity

To avoid unwanted interference with the environment (people, animals, electronic devices)
or unwanted harm to the environment, it is mandatory that the user of the DDU 9 carries
out an appropriate analysis to determine the electromagnetic interaction the DDU 9 may
have with its individual installation environment.

Disclaimer

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

Please retain this manual for your records.

NOTICE

In this document, all screenshots are created by way of example for a
display. Please consider this and replace the product names with the
name of your device.

Bosch Motorsport

DDU_9 Manual 5/ 148



3 | Power Supply

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

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

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

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

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

6/148 DDU_9 Manual Bosch Motorsport



Error Memory | 4

4 Error Memory

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

4.1 Error memory representation in RaceCon

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

.\

No information

[
B’
B
0
i

4.1.1 Accessing the memory

The error memory can be accessed as shown in the illustration:
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4.1.2
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The memory is situated inside the device and is non-volatile. As a consequence, an error

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

An error is deleted from the list when

— the user actively clears the error memory

— the user updates the firmware

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

power cycle.

Clearing the error memory

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

tion:
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‘ ‘ : : : ' L. DDUS - Clear error memory |
il I ’ [ DDUS - Open error memory

4.2 Information on errors available from the
error memory

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

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

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

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

error_state Active error(s) present

Bosch Motorsport DDU_9 Manual 9/148



4| Error Memory

It is also represented by a color scheme within RaceCon (provided RaceCon is online with

the system):
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2 (at least one active error present in memory):
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4.2.2 Error Properties

The following channels are recognized and memorized inside the devices:

err

@B@Q@IIHI@IH

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

error_location_rotate _ Dbug error location rotation

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

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

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

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

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

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

— 1 (TRUE) Error was detected in most recent diagnose run (active)

Bosch Motorsport DDU_9_Manual 11/148



4| Error Memory

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

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

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

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

on error 2 ... n-1

il ment list

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

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

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

azurement list

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

The verbal representation of the numerical codes of these labels can be visualized in the
properties window of the measurement page:

12/ 148
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%L T standard -~ | [2] v

4 Channel Measurement
Actual measurement rate
Default measurement rate

4 Channel properties
Address
Annotations
Description
MName

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

0x 25040895

signals global state of error manager
error_state

| Physical conversion

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

Physical maximum 2
Physical minimum 0
Physical quantisation none
Physical unit

Annotations

4.3 Analog Input Diagnosis

4.3.1 Monitoring limits / Shortcut Detection / Cable

Breakage

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

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

be defined.

| Characteristic Curve Wizai

Pin Properties
s cotie e mion s

Pullup value [3.01k0Nm

Waxmum: |

Fin Diagnosis & monitoring limits
Ensbled  Minmum: |

ANAD1Red-p28

sv Mame: Page_Switch_ANA_1

Description:

so00

—E T:I
I st
D % Page_Switch_ANA_1_fi
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4| Error Memory

4.3.2 Open Line Detection

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

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

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

TAZ06 2525
TAZ00062526 A0
HR06 2827 20

([ET)

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

T ook enromt e e Dt 000 A 00175

;l 2 [Show ]
[=]

@ 733 0OUD-Mewromt  Sertofcalelestage detacoon succsst o)

TR A PTG
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5 Technical Data

The display DDU 9 integrates a programmable full color dashboard display with a data
logging system for motorsport applications for a very competitive price. Additional input
devices can be connected via Ethernet and CAN buses.

Data Analysis Software WinDarab is available free of charge as "WinDarab V7 free” on our
website. A basic logging function of 100 channels with recording of 50 ms (3 GB) is always
included. The logger can be upgraded to full logging performance (max. 1 ms). In addition
a 2" logging partition of 1 GB (e.g. for long term recording) can be activated.

Customers can implement own graphics, pictures etc. on the 12 freely configurable dis-
play pages. For quick data transfer from the car e.g. during pit stop, data copy to a USB
stick is available as an option. The stick is connected to the wiring harness for the DDU 9.

The device comes with 4 analogue and 4 speed inputs as standard; further 12 analogue
inputs are available as optional upgrade.

Display — 5.7" graphic color display
— 12 user configurable display pages

— 10 multicolor freely configurable (RGB) LEDs

Resolution
Supported image file formats
Processor

Converters

Internal power source
Configurable math channels
User configurable CAN in/out messages

Sampling rate

Online data compression
Logging rate

Recording channels

Logged data download speed

Internal storage capacity

640 x 480 pixel
BMP, GIF, JPG, PNG, TIF
667 MHz Dual Core

8 kHz AD converters with digital low pass
filter

Li/lon capacitor

50 ms (standard),
max. 1 ms (optional)

Max. 600 kB/s

100 channels (standard),
up to 1,040 in total (optional)

Max. 1,000 kB/s

3 GB (standard),
plus 1 GB (optional)

LTE Ethernet telemetry support, GSM telemetry support

RS232 for GPS and telemetry

CCP-Master, data acquisition from ECU that support CAN calibration protocol (optional)

Mechanical Data

Size

Weight

Protection Classification
Operating temperature internal

Operating temperature Display

151 x 126 x 33.5 mm

540 g

IP54 to DIN 40050, Section 9, Issue 2008
-20 to 85°C

-20 to 70°C

Bosch Motorsport

DDU_9 Manual
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5 | Technical Data

Max. vibration

Electrical Data

Supply voltage

Inputs

Analog channels

Input range

Resolution

Switchable pull up resistor

Wheel speed inputs

Outputs

Sensor supply 5V £ 1 % (250 mA)

Sensor supply 10V £ 1 % (250 mA)

Sensor supply U_Bat 250 mA

Sensor ground

Environment

External switch for page selection, 12 steps

External switch for brightness adjustment or

page selection, 6 steps
Optional Upgrades
USB Kit

CCP_MASTER

FULL_LOG_1

FULL_LOG_2

I_O EXTENS

Connectors and Wires

Motorsport connector on Display

Mating connector
AS616-35SN

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

5to 18 V

4 standard, additional 12 optional
Oto5V

12 bit

For all ANA_IN

4 Hall-effect or DF11, switchable

B 261 209 658-01
B 261 209 659-01

Rugged USB flash drive Bosch File System
(BFS) format, works with Bosch File Sys-
tem (BFS) preformatted USB Flash drive
only

Adapter cable to USB-Port
Adapter for wiring harness
SW licence USB-Port unlocked

CCP-Master (ASAP2 file from ECU manu-
facturer required)

Enable full logging performance of 3 GB
partition 1

Enable full logging performance of 1 GB
partition 2

Enable additional 12 analog input chan-
nels

AS216-35PN
F 02U 000 466-01
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Pin

—

AD W W W W W W W W W W N NN NN DD NN DD DD DD 2 a2 A a A A 4a a4 4a a O 00 N o o b w N
- O VW 00 N o uul A W N = O O 0 N O Ul A W N = O W 0N OO 1l A W DMV =~ O

Name

KL_31

KL_15

KL_30

Rev_In_3
Rev_In_1

KL_31

CAN_2_L
Ethernet 2 TXP
Ethernet_2_TXN
Sens_Power_12V
Rev_In_4
Rev_In_2
Laptrigger_In
CAN_2 H
CAN_1_H
Ethernet_ 2 RXP
Sens_Gnd_4
Sens_Power 5V
ANA_IN_3
ANA_IN_4
Time_Sync
CAN_1_L
Ethernet_screen
Ethernet_2_RXN
Sens_Gnd_3
Sens_Power 5V
ANA_IN_7
ANA_IN_1
USB_Device DP
RS232_TX_Telemetry
Ethernet_1_TXP
Sens_Gnd_2
Sens_Power_10V
ANA_IN_8
ANA_IN_10
USB_Device_Gnd
USB_Device_ DN
RS232_RX_Telemetry
Ethernet_1_TXN
Sens_Gnd_1
ANA_IN_11

Comment

Hall or DF11 switchable
Hall or DF11 switchable

CAN speed selectable

over current protected
Hall or DF11 switchable
Hall or DF11 switchable

CAN speed selectable
CAN speed selectable

fused

over current protected
3.01 kOhm switchable
3.01 kOhm switchable
connection to Bosch ECU

CAN speed selectable

fused

over current protected
3.01 kOhm switchable
3.01 kOhm switchable
to Bosch USB stick

fused

over current protected
3.01 kOhm switchable
3.01 kOhm switchable
to Bosch USB stick

to Bosch USB stick
e.g. GSM telemetry

fused
3.01 kOhm switchable

Status
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Incl.
Opt.
Incl.
Opt.
Incl.
Incl.
Incl.
Incl.
Opt.
Opt.
Opt.
Opt.
Incl.
Incl.
Incl.

Opt.
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Pin Name Comment Status
42 ANA_IN_9 3.01 kOhm switchable Opt.
43 RS232_TX_GPS Incl.
44 ANA_IN_16 3.01 kOhm switchable Opt.
45 USB_Device_Power to Bosch USB stick Opt.
46 Ethernet_1_RXP Incl.
47 ANA_IN_12 3.01 kOhm switchable Opt.
48 ANA_IN_6 3.01 kOhm switchable Opt.
49 ANA_IN_2 3.01 kOhm switchable Incl.
50 ANA_IN_13 3.01 kOhm switchable Opt.
51 ANA_IN_15 3.01 kOhm switchable Opt.
52 Ethernet_1_RXN Incl.
53 ANA_IN_5 3.01 kOhm switchable Opt.
54 RS232_RX_GPS for GPS sensor input Incl.
55 ANA_IN_14 3.01 kOhm switchable Opt.
18/ 148 DDU_9_Manual Bosch Motorsport
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6 Disposal

Hardware, accessories and packaging should be sorted for recycling in an environment-
friendly manner.

Do not dispose of this electronic device in your household waste.

Bosch Motorsport DDU_9 Manual 19/ 148



7 | Inputs and Outputs

7
7.1

7.2

7.3

Inputs and Outputs

Input channels

Analog inputs

The DDU 9 analog inputs accept an input signal of 0 to 5 V. A 3.01 kOhm pull-up resistor
can be activated by software.

Digital inputs
The digital inputs of the DDU 9 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.

Output channels

Sensor power supply

The DDU 9 has four sensor power supplies:2x 5V, 1 x 10 V and 1 x Ubat regulated
voltage. They are short circuit protected to battery voltage and GND.

Communication channels

CAN bus

The DDU 9 has two CAN buses configurable as input and output. Different baud rates are
selectable. Please note that the DDU 9 does not contain any CAN termination resistors.
Thus the CAN termination resistors need to be integrated into the wiring loom.

Ethernet channels

The DDU 9 has one 100 MBIt full duplex Ethernet communication ports. The port is intern-
ally connected with an Ethernet switch. The Ethernet ports have 'cable auto crossover'
functionality.

RS232 ports

The DDU 9 has two RS232 serial ports. Baud rate for both ports is programmable. RS232
port 1 is reserved for online telemetry, port 2 can be used for reception of data from a
serial GPS receiver.

Vehicle diagnosis connector

The Bosch Motorsport vehicle diagnosis connector is used as a standard interface to con-
nect the vehicle to a PC e.g. via a MSA-Box Il. Loom connector: ASO12-35SN

Pin Name Description Used for DDU 9
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

20/ 148

DDU_9 Manual Bosch Motorsport



Inputs and Outputs | 7

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 +
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9
9.1

9.1.1

9.1.2

Starting up

Before starting

Install the software required for the operation of the DDU 9. It is developed for Windows
system software. The following software versions are used in this manual:

— DDU 9 setup, configuration and calibration: RaceCon Version 2.6.
— Measurement data analysis: WinDarab V7
Set up the 100 Mbit ethernet connection to the DDU 9.

— The ethernet port has “cable auto crossover” functionality

Starting the unit

The DDU 9 powers up by turning on the ignition of the car. At startup the DDU 9 will dis-
play a Bosch logo.

After a moment the DDU 9 shows a display element screen.

Connecting the unit to RaceCon

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

Connection via MSA-Box

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

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

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

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

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

Info / Status

@ Errors _ﬁWamings (i) Messages(2)

T... Time Sender Message
(i 12:16:09 RaceCon Connected to MSA Box.
@ 12:16:09 RaceCon MSA Box successfully connected.

ICTAEEASl CAN Log - Stopped  SYS Log - Stopped

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

After you created a RaceCon project with the device, the status icon of the device will
switch from grey to one of the following colors: red, orange, green. For further in-
formation on how to set up a project, see the chapter “Setting up a new RaceCon Pro-
ject [ 24]". For the status color, see chapter “"Color indication”.

Bosch Motorsport
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Connection via Ethernet Cable

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

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

Troubleshooting while setting up the network interface

The DDU 9 contains a DHCP server, network addresses can be assigned automatically to
the configuration PC. In case of problems during the network connection, please try the
following steps:

1. Switch off the PC's firewall.

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

General | General
Curpectig] :‘-3:;-?&;{55.’ ?.:;'%h’miﬁ’?«"ﬁi‘?.&"i%’ﬁ?ﬂﬂ“&'ﬁﬂf o
[ Coeu P mteer oo Sdmnistator fo the appropriste [P settings.
This conaction uza: the folowing fems L Select @ Obtain an IP adress automatically \
7 &0 Fil and Pirtes Shaiig for Microsoh Netwarks ‘Internet Protocol =~ [ Ve the folleving 1P adress —————————=—~_ Splect 'Obtain
2 % Nelwork Monior Dirver §
S intemet Protocol (TCPAP) (TCP/IP)' [ an IP adress
[ automatically'
st Uil | Properties i )
— (+ Obtain DNS Server adress automatically
Desciplion )
- N . ~C use the following DNS Server adresses
Trananisson Coiol Plocclntenet Prolocl The delaul Click
actoss dverse itercannicled eworks. 'Properties’ [ Click 'OK*
I Show icon n nolfcaton area when connected ' when done
E 5 Advancae”
[ Cancel Caneel

9.1.3 Setting up a new RaceCon Project

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

New Projectrip - RaceCon V2.5.5.0 *

S Workspace:
@ =lewe iresesiy
e e e | e Foecion 1= -‘Smwm‘@» a
= biotpies —
g -
. s
Main Area ot
Project Toolbox:
Tree o
=

Mss
ms2e
WS4 lght
1s25 sport

mroe
Wesun

Oispiay Elemerts

pessugement Sources

1O Ermors | [ Warnings | [ i) Messages
Sender -

.. Tme " Message

" [=] Source [~ Descrpton [Flfuncton [~ used 1|
Data Area No

information

Message Area

24 /148

DDU_9 Manual Bosch Motorsport



Starting up | 9

1. Start the RaceCon software.
%o

e

Upiste  Upload Format  Create/Edt Optons Clone
Fimiuare = Sysog USB-Sic... sansors B

' to create a new project.

New Projectrip - RaceCo

F @ Measurement Container

ooUS
DDU-52 s

- )
1 3 Sport
2 M Spart
B Mses

s sport

IS
w5152

w550

5ystem Overvies Measugement Sources

ost2 5 x

Name 7] source [=] Descrption [ Funcion [~[used |

[ Warings]

Sender  Message

No
information

3. In the Toolbox select the DDU 9 and drag it into the Main Area. A pop up window to
specify the DDU 9 program archive appears.

R New

3

E— -
" tona oo I

@ Measrement Container
Specity the program archive. l o)
Thi croetes e doicodofine i theprogram arcive. 4

Project

Plaase spacy the ECU program archive,

o sis

@5 sport

IS

iz

= | mvso
s

mss2
Wrsss

Ws2s igne

W25 Sport
708

s

W oypass ecu

@ Custom £Cu

B
] e Fon | [ i
| =

| E————— u
| sty ovrer | FEET Hoporspe st

[ Errors | [ Warnings ) Messages 00 X
Show al T. Tme  Seer  Message

e ] souce =] bescron Flruncon  [<usa |

No
information
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4. Download the firmware for the DDU 9 from www.bosch-motorsport.com.

An information shows if the archive is valid or not.

5. Click ‘Next'".

[ aen projee |

= 84 NewProject Grese  new DDUI0.. ) Doty
@ Messuement Contane 3 vgons =
Specity the program archive o
This cretes o dovio dofined i th progtam archive L § oouts 1
oo
ooe
£cu program rctv: o008
CiUsesiSUMABT\DaskopiRaceConDDUI0_BASE 9 TSTE pt @ oo 52Ps
s
© Tho prognemorciveis e 0 s st
B son
1P Adress 10100207 1 |
[rm— w13 sparc
B sis.s
oo
e || weese
-Logger (2 recardings. PCode: 444C) il e
e s oo =
BT iea feks
oone
S s
e et s e
e 4
LRI 2020 v02 1301 cral et sty I -
DR BT RN A Lo G o o
* CCP_MASTER - F02U V022131, Enable CCP m: v
UL LS Ra2U 02 5.k e cpabby o T o ot
OO TFR0 VS 3051, ooy ot o s
s sparc
o
o

Meypass ey
@ cusom ey

[Q rrors | [ Warnings X

Showall T. Tme  sender  Message

name [Fsouree ~Toesapion STrancion [eussd 1]

No
information

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

= New

sen [ Tooks

=

New Project
@ Measurement Container|

3
o

Configure setings. (\

This crestes the device defined i the progrom archive.

Apptcatn: Boow
Race rack =) Boovs2 s
@ s

e 3 St

Lo 12 Ms4 Sport
lagger).
With every laplrigger U lap counter varisble is incremented. B Ms46 E
@t sport

performed. Ese e oulng counter must be s manaly: s

mrsis2

‘Solocthis for usago wihout sp tiggor.

tme.
“The lap counter il never increment

Meoagsment
[© Erors | Warnings | () Messages | ﬁr X
T.. Time Sender  Message
| tame. © [v]souree =] bescrpron Slancon  [Fluea |

No
information

7. Click ‘Finish'.

The DDU 9 is inserted into the project and RaceCon tries to connect to the device.
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New Project - Rac

168 Show o |
staptoan|

e

E—
-
@8 DDUL0 = Displays =

@ @ Measurement Container| @ CAs-M3
e -
35
= e

®oovs
@ oou-s2rlus
5 ecus

=1
1 M3 Sport

2 M Spart
B Hses £
M Sport

S| st

W23 gt

2 W25 Sport
mos
mrsu

W oypass U

| Powor conrtune

| s sysem Ovenview,

Sender Messge

[ Fame e ~] Descrpton [lrncon  [Fused |
No
information

RaceCon detects configuration differences between the DDU 9 and the RaceCon pro-
ject and asks for permission for data download.

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

Successful ethernet
connection, DDU
"talks" to PC

No
information

3% 5 I e e

If the device turns red, you might need to do a firmware update on the device. For
more information see chapter "Firmware update [ 139]".

The download starts and the DDU 9 carries out a reset.
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DDU10.11p - R

P [ e Froject |
| - [ ——

2 1 Sport
5 e
st sport
sy

sz

Downloading data to DDUL0

Asso
mss

111 01 111 KBytes witton Whsss

1

5 4525 Sport

[E0) | ¥ standara -3 -[6]

||
s e [ EEES

s

220805 & [Sowai

Name Plere [=] escipton [l Fmcion [ v -

Savsep. & oouU10 Absolute b counter =

Bacox WoDUL0 fongitudinal accekeration No

By @oou s information
@oouio vertal acceteaton o

ey
B0

s
Bz

EEEEEH

After the reset, RaceCon reconnects to the DDU 9. Local configuration on both the PC
and DDU 9 match (indicated by green background and dot). The DDU 9 is now con-
nected to RaceCon.

Green background
and dot indicate

° matching
configuration

information

For further information on the color indication, see chapter “Color indication”.

9.2 Feature activation

Optional software feature packages are available for the DDU 9.

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

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

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

As the activation key is device specific, a key delivered with one DDU 9 does not work
on any other DDU 9.

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

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

If you have not purchased an optional software feature package, the next steps can
be skipped.
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1. Ensure a connection to the device.
2. To activate a feature, double-click on ‘DDU 9’ in the Project Tree.

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

DDU10_Test.fp - RaceC

_

N

Tst: Double-click
on DDU —

-
[

2nd: Click on
'Features info' ~——

e e sence

ot o g oy oouio

B @eorn i

110708 00U NewProt

1o oy
O L OOUID-Newroet  Devie dtamachs e ol

Ve e ORI OUIDMewPros  Cabaton ot mecesuly s nd ot [e)

e e N e T L e ]

ECUID =P scum ‘395uE773:1dufd54n ‘ [Copytndlpboard ]

Status/Unlock | Order

-01, Enable device to be CAN Communication Pratocoll Master . )
_10G_1 F02U V02 304-01, Ful logaing on first partition — List of available
ﬂ" FULL_LOG_2 F2U %02 305-01, Enable full logging on second partition f eatures
dﬁ' USE_DATA  FO2U 02 214-01, Enable data copy from logger to Bosch USE stick
a ETHER_TELE F02U V02 138-01, Enable Ethernet / LTE Telemetry
d" I0_EXTENS ~ FO2U V02 205-01, Enable additional input / output channels

Feature status —l» L

ﬂ Locked (disabled) ﬂ‘ Unlocked (activated)

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

DDU10 features info

ECUD |395ua?a:1dufds4u | [cony o dphoma ]

Status/Unlock | Order informations

[ Name Description

a CCP_MASTER. FO2U %02 213-01, Enable device to be CAN Communication Protocoll Master
ﬂ‘ FULL_LOG_1 FO2U %02 304-01, Full logging on first partition

ﬂ‘ FULL_LOG_2

ETHER_TELE

Requested KEY:
d29856aa|

5. Enter the activation key you received for this feature on this device and click ‘OK’
when done. The feature’s status changes to ‘unlocked'.
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ECUD ‘EBSDeT}S:ldedSqD | [[Cony o dpbomd

Status/Unlock | Order informations
Name Desdription
a CCP_MASTER F02U V02 213-01, Enable device to be CAN Communication Protocoll Master
FULL_LOG_1 F02U V02 304-01, Full logging on first partition

FULL LOG_2 F02U V02 305-01, Enable fulllogging on second partition

USB_DATA  F02U V02 214-01, Enable data copy from logger to Bosch USS stick

ETHER_TELE |F02U V02 138-01, Enable Ethernet /LTE Telemetry

IO_EXTENS ~ FO2U V02 205-01, Enable additional input / output channels

ofess,

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

7. Switch the car's ignition off and on again to cycle the power of DDU 9.

9.3 First display configuration (Quick Start)

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

See chapter Display element configuration for a detailed instruction to configure display
elements.

1. Click on '+’ to expand the DDU 9 project tree.
2. Click on '+’ to expand 'Display’.
3. Double-click on ‘New Page’, or click on the 'Display’ tab.

RaceCon changes to the page 'Display’ to open the DDU 9 display configuration area.

DuLO

Click '+' — >

Double-click ——
'‘New Page'

age:ERgadsesIIaE.

4. Drag any display element from the Toolbox and drop it on the display page.

The status signal in the upper left corner switches from green to orange, because the
configuration in the tool differs from the configuration of the device.
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Use the search bar in the ‘Data’ window, to search for ‘ub’ (measurement channel for
battery voltage).
e "

DDUI0.p - RaceCon V2.5.5503.10

+— Search for 'ub'

<channel>

0.00

| e s [T TR

Drag the ‘ub’” measurement channel from the ‘Data’ window and drop it on the dis-
play element.

DDU10.lp - RaceCon V2.5.5507.11 *

@ showai
8 B O[Showal

Name.

Drag + Drop

Colorvalue

i Coortite  [wie

I Clorbox (s

<chamnelvalue>

Valoe chomnel @B b | v
PosUp condtion =
Dislay typeValue

Decimal places 1

Click on the ‘Download’ button in the upper left corner.
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The configuration download starts and the DDU 9 carries out a reset. The status signal
in the upper left corner switches to green.

DDU10.1lp - RaceCon V2.5.5507.11 *

i showana 9 s sorms

&y B swapto g
oouo da

o s sntars -]
FRRaep— ‘

Data Download
Data download (rference page) to ECU is i progress.

1110 111 Keytes writen

Gancal

The value of the battery voltage is displayed on the DDU 9.

9.4 First recording (Quick Start)

This chapter explains the configuration of the recording of the battery voltage channel.
See chapter ‘Recording [ 110]' for a detailed instruction to configure recordings.

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

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

battery voltage).

< Tnnce (o e Tom [ e[ oo [+ contn [+ oty [+ e 7] st 5

Drag and drop the 'ub’ measurement channel into the recording area.
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DDU10.1lp - RaceC

veptey Cottr
@ B enem m (] Rename —ﬁ Qe
oouo l ‘ @ doee A [ Jodee | A4 Cyosets
l | i
| @oouo
G @ Srowa
o055 :"‘ )
‘Add new channel  Edit channel(s)... | Delete channel(s Flat view = owal i
@ vew ot tese aves e for 2 more o
- Goup1 Logged ame [+ souce (=] rate True... [+] rmeout (] peauk .. (<] Condton (=] Teemetry [~] oatatype [+ pescr =l

5 Bt unsgned _battey votage

Drag + Drop

<mm ’

B uwm

@ Provided by 00U
satery vltage E

B R

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

The configuration download starts and the DDU 9 carries out a reset.

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

y workspace:

A N e N e
(T Seens ]

IR | oot project |

& 94 New Project
LT —

-+ DDUL0
& @ Measurement Container @ s
oou10

111 of 111 KBytes writion. msss

7 standard - -[@

Name Hew Project
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System bage ouie
@ custom e
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= 5
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ot ovrvn I T Wessgemer Sz
e ]
x
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As we did not define global start conditions, recording starts immediately.

Start the WinDarab software.
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[ cranneis[ A vents] | [ outing sa) | (3 petete 7
3 colors [ rename
( |
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6. Disconnect the DDU 9 network cable.
7. Click on the 'Read Data from Logging Device" icon.

8. Choose your logger and click ‘OK’ when done.

Click
'read data from
logging device' 20 = o BT

The 'Data Logger Import’ dialog opens.

Refer to the WinDarab V7 manual for instructions on how to use the

‘Data Logger Import’ dialog and for more detailed descriptions and
instructions.

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

10. Click ‘Apply changes’ when done.

5 o ovo: A ==
Choose your DDU
Settings |Current Import | Recent Importl 4 .
from dropdown list
Import sources Common options
/’/
FlashCard f USB-Stick [ Delete ARP cache entry after ping to device failed.
Dievice Force password, if not set by recording uration:
D Burst [ - ]
Device Flash
1P /Device: o o mportal on comnect
Delete transferred files
Export file: | One file for each lap -
Save filesin:  Ct\Bosch\WinDarab\Data\DataFiles [1]
Subfolder template: A
Filename template:  [CardInfo] outing [outing03]-[ap03] -
Advanced... ] l Comment Fields Apply changes

11. Connect the DDU 9 network cable.
12. Click on the ‘Current Import’ tab.
13. Click on ‘Import’ in the lower right corner.

If the 'Import all on connect’ box is checked, the data transmission from the DDU 9

starts automatically. Measurement files are stored automatically in the folder defined
under ‘Settings'.
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14.
15.
16.
17.
18.
19.

oo e I =
Settings | Current Import | Recent Import |
Data source: |FTP 23.06.2015 12:11:11 Metwork [DDU7 - 10.10.0.207 <& 183ms
Mame Size (MB) Get Get(MB) Progress
EI—TP 23.06.201512:11:11 0o [ 0.0 Connecting
V| Auto Scroll Show all files Impaort

Click on 'Close’ when the transmission has finished.

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

Click on ‘Open’.

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

Drag the 'ub’ measurement channel from the channel list and drop it into the meas-
urement data window. The ‘ub’ measurement channel’s graph is displayed.

~ jhim

9.5 Set time and date

The DDU 9 is equipped with a real time clock which is supplied by an internal accumu-

lator. Once this accumulator is charged correctly by 12 V supply of the display, 'Date &

Time' can be programmed by RaceCon.

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

weeks.

1.
2.

Connect the DDU 9 to the PC.

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

Set Date & Time...

Current measuring media
Create dataset...
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Export...
Import...

[ W

Properties

X g @@ = T

Delete

1

Rename...

&
"

with ECU...

Update firmware...
Upload configuration...
Clear logged data...

W XEeE R G

Clone ECU

Adjustment data

Save

Change program archive...

[ I hannalc

A ‘Set Date & Time' menu opens

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

Set date&time for DD

Sets the date & time on a logger device.

Use the 'set’ buttons to configure the logger's recording date & time.

Set current local date & time

Set a specific date & time

08112017105335 [)v

The logger's current date & time

1/13/2000 17:33:01
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10 Dlsplay Configuration
DDU 9 features: 800 x 480 full color TFT display + 10 color LEDs
— Display and LEDs are fully configurable
— ECU channels, analog channels, and CAN channels can be displayed

— Display elements: large numeric, medium numeric, bar graph style, alarm messages,
static elements, image element

— DDU 9 supports up to 12 display pages, 6 brightness settings for display and LEDs

10.1 Display page setup

10.1.1 Organizing display pages

— All Pages: Display elements placed on this page are displayed on all pages. Recom-
mended for ‘Alarm’ display elements.

— 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.

10.1.2 Adding a new display page

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

Open...
d  Add page

@ Export...

\-_3-0) Irnpotk...

5 Properties

A new empty page opens.

10.1.3 Selecting display pages

Click on 'DDU 9' in the DDU 9 Project Tree, then on 'Display’ and double-click on the page
you want to select (example: ‘New Page’).

In the Main Area, a representation of the DDU 9 opens.
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~ WelcometoRaceCon | gf NewPioject ' @8 Display | 4rx

Configurable
~~ LEDs

oo ® OO /Displayarea

Tabs to switch
between
different items/

pages \

1
MHew Page |8 AllPages | B LEDs E Alarrns | {8 Settings |
e.—————+

10.2 Display element configuration

10.2.1 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.

NOTICE

In this view the displayed values are random values and do not show
the real values of the measurement channels.

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.

sceCon | g NewProject ' @ Display

3 Hrmiode
0 Loge et |

B Wk Emert

Drag + Drop o smgs——
=

oo 8 Alamlcon

T4 " @ s
o
Not linked! s SO

[ —

BOSCH

TP POTPEERE ~
g8

[

= 51 Now Page [0 Al Pages | B LED: | (i Alame | @9 Seting:

2. Drag a measurement channel from the Data Area and drop it on the numeric display
element.
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10.2.2

Configuring a numeric display element

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

remerewicad #
Goners | Corteral Foansting |
Far
L — | I - TS = ll'L_ Y
b) =T Somart  [wepAee =]
:_-, __h‘T‘ W Dot Iﬂh el
| Qurat B3 & I [ [ e—— E0.D -
d} L Foregroarst ] O
- . a
R [ e el
[

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.

¢) Choose he measurement channel.

d) Choose the type of input data: Value, Gear, Time (in different formats)

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

) 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.

Bargraph display element

Bargraph display element
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.
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a) Enter the title displayed on top of the ‘Bargraph’ display element.

b) Choose the measurement channel.

¢) 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:

Solid: The whole Bargraph and tics are colored in one color

Stacked: The Bargraph is subdivided in segments with different colors.

The colors are set in the tab ‘Conditional Formatting'. For details, see chapter ‘Conditional formatting'".

a) Define if ticks and numbers are shown.

b) Choose the style of the border lines.

¢) Enter the physical value where the Bargraph begins.

d) Enter the physical value where the Bargraph ends.

e) Choose the background color of the Bargraph.

) Choose the foreground color of the Bargraph.

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.

NOTICE

The tab ‘Conditional Formatting’ is explained in chapter ‘Conditional
formatting [ 46]'.

10.2.3

'‘Alarm’ display element

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

Two types of ‘Alarm’ display elements are available:
— Alarm: An alarm displaying a defined text

— 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.
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Configuring an ‘Alarm’ (text) display element

1. Double-click on the ‘Alarm’ display element. The Alarm Wizard window opens.
[T =
Comduppes the sl chowmeel -
G | o rucwratation | Corcitionsl Forsatin |
Fowd
a} —— oe [t v | Flem Haral =
b) —F Db Bl o]0 | S FaaGes || 4— g
Ve (e B =
Cj —_— =T Fegerd  [WacEmw =
d) — & s T = Fospnrs Tabs 340 5 =
o) —* omwme [ d |
f) ——  Daoind pcac [ o |
== R

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

« Create a condition using the Condition Creator. For more information see chapter ‘Creating a
new condition channel'.

« Choose an existing condition
The Alarm is displayed if function is ‘TRUE', i.e. result of the calculation is >O0.
¢) 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.

e) Choose the type of input data:

« Value

« Gear

« 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’.

rm i xl
bt b B

e s recweramiion | Coraitional Farsating |

) ———p Pt e =
b; —_— e —
c

" P gyt ] [ =
dj —_— oo rurmt abm o ] 5
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a) Choose if the alarm can be reset or not.
b) Choose if the alarm blinks slowly, fast or does not blink.
¢) 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 ¢
(only possible if Alarm is resettable).

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

3. Click 'OK" when done.

4. Copy alarm to all display pages by clicking ‘Move to’ -> ‘All Pages'.
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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.
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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:

« Create a condition using the Condition Creator. For more information see chapter ‘Creating a new
condition channel'.

« Choose an existing condition

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

¢) 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.

NOTICE

If several active alarms in the display overlap, each alarm is in the
foreground for 2 seconds.
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Configuring an ‘Alarm Reset Channel’

The Alarm Reset Channel can be defined in the display setting menu.

1. Double click on the display icon in the project tree.

Project

7%

-

= &s MNew Project
E,JB DDUB

[E Calibration Items

. CAN Bus1
. CAN Bus 2

Computed Channels
fe Conditional Channels
i Group adjustments

ﬁ /O Channels

T3 Macros
Jfe Math Channels
B Logger
|_] Display |
LEDs

—

Alarms

E All Pages

Mew Page

..... & CCP Master

[ ﬁ Measurement Container

On the settings Tab the Alarm Reset Channel can be defined.

DDUE display settings

General settings

Page switch: Rotary switch w7

Alarm reset channel: |ZI

Erightness settings

Switch 1 Switch 2 Switch 3 Switch 4 Switch 5 Switch 6

»  Background brightness 76 57 38 15 1
LED brightness 95 76 57 38 19 1

10.2.4 Other display elements
Two types of other display elements are available:
— Label: A label displaying a specified text

— 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.
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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.

¢) 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.

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.
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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.

¢) 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.

2. Click 'OK" when done.

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'.
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The lower and the upper limits are configured in the same way.
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a) Check the box to activate the formatting at a lower limit.

b) Enter the limit value when the formatting is active.

¢) 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.

10.2.6 Context menu

The context menu appears by right-clicking on a display element.

Copy to b |——> Copy element to different page or all pages
Move to » |——> Move element to different page
Change to » |—> Change type of display element
Remave channel — Remove assigned measurement channel
K Delete — Delete element
i3, Ering to front IS

Manage overlapping elements
5 sendto back /

Add to libraty — Insert element into library in toolbox

¢ Properties —_—

Show and edit properties

10.3 LEDs

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

10.3.1 Configuring shift LEDs

To use shift LEDs, RPM and gear measurement channels an ECU has to be loaded in Race-
Con.

1. Click on the tab ‘LEDs' in the display view.
2. Click on the button ‘Add shift lights'.
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The shift light configuration window appears.

Shift Light Configuration
1. Set up the shifting lights using the following configuration possibilities:
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a) Choose the measurement channel for ‘Revolution’. Revolution must have 1/min quantization.

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

¢) Choose a predefined Pattern style.

d) Define the gear (must be ASCIl 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 ASCIl format. For more information see chapter
‘Converting a gear channel to ASClI 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.

2. Click 'OK" when done.

The configuration is displayed in the DDU 9 LED Configuration window.

10.3.2 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.
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The Gear Lookup Table Wizard appears.

Gear Lookup Table Wizard

1. Set up the settings as shown in the screenshot.

I —
Choose the input
This column shows yﬂrhﬂ:;::on
the numeric value
of the input channel
Enter the default
This column shows ASCH valve that
the ASCH value of Is setif no
the output channel oulput value is
entered in the
table

2. Click 'OK" when done. The ‘Create channel on DDU 8’ window appears.

Enter the name and an optional description of the translated ASCII measurement
channel.

Create channel on DDUS X

| " --. i-esc:ripticln. .

gear_ASCI| |

3. Click 'Ok’ when done.

A graphic shows the connection between the input and output channels. The measure-
ment channel can now be used in the shift LED configuration.
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10.3.3 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.
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a) Choose the number and color of the LEDs by right-clicking.
b) Select if the LEDs blink or do not blink.
¢) Choose the condition when the LEDs will flash.

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

d) Check the box to show a demo of the LEDs (Important to check blinking). To create a LED that alternately
blinks in two different colors, choose ‘Display “on” pattern’ and define the LEDs in the one color. Then choose
‘Display “off’ pattern’ and define the LEDs in the other color.

2. Click 'OK" when done.
3. The configuration is displayed in the DDU 9 LED Configuration window.

10.3.4 Assigning display pattern priority
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.
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10.4
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Page select / Display brightness / LED
brightness

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

General information

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

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

DDU10 display settings

Page switch: Page switch channel:
channel based o | ]
|

Channel based
Alarm reset channel: ‘

Brightness settings:

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

Page switch

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

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

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

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

Page 12 is shown with 11.5 <= the value

Brightness switch

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

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

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

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

Switch 6 is shown with 5.5 <= the value

10.4.2 Option 1: 12 Hardwired position switch

1. Connect a 6 or 12 position switch to one of the analog input pins ANAxx and to the
sensor ground.
For recommended position switches, please see the environment section in the
chapter “Technical Data.”

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

Project 1 X Toolbox 1 x
= Gl Mew Project Devices
EH‘ DDU-52 Plus Display Elements
(| Display Measurement Elements
Croated Measurement Sources
} CAN Bus 2
L |=] Sensors -
Computed Channels |
[E] Bosch Wizard
- @ IYO Channels )
<@ ANADL B Customized Sensor
..... @ ANAD2 (=) Analogsources
..... <@ ANAD3 [ Characteristic Curve |
..... ] ANADY B Multipoint Adjustment
..... i} ANADS BY Sensitivity/Offset
,,,,, .@ AMNADE |=) Frequency sources
..... -« REVOL Characteristic Curve =
..... <iF REVO2 Revolution
..... B Calibration Items Velocity
..... T} Macros [=] Computed sources
..... fie Math Channels Adjustment channel
..... Je Conditional Channels B¥ Characteristic Curve
..... Group adjustments Display Switch
..... & CCP Master F Fuel
- [ Measurement Container [E] Gear Lookup Table L4
Hysteresis
[ Laptriager
BY PwM Out -

4. Select "Pull-up value:" 3.01 kOhm and click on ‘Next'.

 Characteristic Curve Wizard -

Pin Properties
Corfigure the analog pin properties.

Pullup value: [3.01 kOhm

Pin Diagnosiz & monitoring limits
Enabled  Minimum: |

Madmurm: |

Bosch Motorsport DDU_9_Manual 53 /148



10 | Display Configuration

5. Define the relation between voltage and switch position and click on ‘Next'.
Voltage = 5000 x R/(R + 3010)
5000: Sensor supply (mV)
R: Resistor for each Rotary switch position (Ohm)
3010: Pull-up resistor (Ohm)

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

'.Characterisﬁcpu_rve“rlza_ﬁ:l:— fdd Mev

Characteristic Curve Properties
Adjust the sampling points using the grid on the right side. =
N ! ; ; ! ! X s unit mV =
¥ Axis unit group Y Bxis unit
rre S
mV none | 4
1 Fak: 1
2 2253 2
3 4032 )
§ 4 598.1 4
b 8414 5
[ 1097.0 6.
7 14081 7 1
2 17704 8
b: | 223315 9
5 2799.7 10
; . . . 1. 34935 11
¥ 0 1olon zoloo solno wloo 501]0 6000 7= 3 12 L4
mv * | =
[ ¢Back | [ Nees | | Fusn | [ Coned |

6. Define minimum and maximum Limit.
Select "Output data type” from 8, 16 or 32 Bit.
Do not check "Use adjustment value”.
Choose the Measurement sheet and click on ‘Finish’.
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| Characteristic Curve Wizard

Analog Source Properties
Adjust the analog source properties.

14 T

none

120/ none

Cutput data type

[16 Bt

5

7] Use adjustment value

0.0}= | none

my

4000 8000

Measurement sheet

Page_select_Rotary_sw -

fiish | | Cancel

Define Name and Description and click on 'Ok’

Create channel on DDU-S2 Plus =)

F Create Channel

N

Set the unigue name for the channel and add an optional description. \.\|

Name:

Page_select_FRotary_sw

Description:

Page_select_FRotary_sw

AMAD4 Redp18
5y MName:

Description:

Page_select_Rotary_sw

Page_select_Rotary_sw

raw_Fage_select_Rotany_
L

5000

5000

|
s

r@w_Page select Rotary_
w_fi .

|

Click on the ‘Display’ tab and select the ‘Settings’ tab at the bottom.
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9. To use the channel as a Page Switch, Select "Channel based" as page switch and se-
lect the channel configured above.

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

DDU10 display settings

Page switch: Page switch channel:
Channel based z |

Channel based
Alarm reset channel: |

Brightness setfings:

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

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

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

pa

B3 53 B B E shwal

| Name N Source Description * [ Page_select_Rotary_sw =
H Page_select_Rotary_sw nDDUJSZPIus Page_select_Rotary_sw i - Provided by DDU-52 Plus |ﬂ
2 page_select_Rotary_sw | _ DDU-52 Plus Page_select Rotary_sw ‘ ﬂ Page_select_Rotary_sw
BPagE_select_Romry_sw_ﬁ nDDUJSZ Plus Page_select_Rotary_sw

Braw_Page_select_Rciary_sw [Moou-s2Pius Page_select_Rotary_sw i ?“‘3:“53‘]0”: EJU‘UH""C L
= = imits:

4| 1 ] 3 4 m 3

Raw 176800 mv 12 gl oy
3 T
Phys 6.0 [ puane 107 .
00—
Adjustment value 8- =
0,015 none Caliorate g .
5] :
Calbrate adjustment points .
.
Pin settings 37 -
Pulll 3 &
= - : |
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

els i@l Charnels | @ - _ Settings ea 8| 3 Page_select Rotary_sw (x|

10.4.3 Option 2: Up/Down switches

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

2. Select the ‘Display Switch” and drag it into the DDU 9.
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Devices.

Display Elements

Measurement Elements

Measurement Sources

=] Analog sources -
B characteristic Curve
B Multipoint Adjustment
B sensitivity/Offset

|=] Frequency sources
Characteristic Curve
Revolution
Velocity

=] Computed sources
Adjustment channel
B characteristic Curve
A Fuel

[E] Gear Lookup Table
Hysteresis

& | antrinner

3. Select the Source for signal Up/Down and Edge Falling or Rising.

Select the Maximum count of steps from signal source or from constant.

Select "Display switch does wrap around” or “Display switch does not wrap around”.
“Display switch does wrap around” goes from maximum position to minimum posi-
tion or the other way around (by switching) in a loop, after the last page it starts again

with the first page.

If you choose "Display switch does not wrap around”, you need two switches to turn

the pages in both directions.

Display Switch Wizard -

Display Switch properties

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

Source for signal Up: Edge:

D ana05 || [Faing__ ~]

Source for signal Down: Edge:

[ EEES || [Faing __ ~]
Maximum court of steps:
() Signal source: | | = |
@) Constant: | 12'__:__”

[ﬁa}layswitch does wrap around V]

Measurement Sheet:

Page_select_Togale| sw -

[ <Back | [ e Brish | [ Cancel
4. Define Name and Description and click on 'Ok’.
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Create Channel ’\

Set the unigue name for the channel and add an optional description. |

Name:

Page_select_Toggle_sw

Description:

Page_select_Toggle_sw

= Page select Toggle sw

Mame: Page_select_Toggle_sw

Description:  Page_select_Toggle_sw -

Page Up Channel

Page Down Channsl

| anz(E

Mzx Page Count Channel

| none |

5. Inthe project tree, select "Display” and then “Open”.

. &3] Mew Project
EI‘J! DDU-52 Plus

R _| Dicolav S
- C4 Open...

O
@ B Yem Addpage

o % V(€ Export.
..... ﬂ l\_}) II"I"IpOI’t...

..... <l ' Properties

..... <3 ANADS

..... <iE REVD2

..... 8 Calibration Items

..... T3 Macros

..... Je Math Channels

..... Je Conditional Channels
..... Group adjustments
..... i3 CCP Master

- [ Measurement Container

+« | ] | »

6. To use the channel as a Page Switch, check the box "Use a channel to switch pages"
and select the channel configured above.
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9.

To use the channel as a brightness switch, check the box "Use a channel to switch

brightness" and select the channel configured above.

r—
[¥] Use a channel to switch pages: '.@ Page_select_Toggle_sw

Alarm reset channel: |

Brightness settings:

Switch 1 Switch 2 Switch 3 Switch 4
» Badground [ INECRNNN 7 5 3
LEDs 95 76 57 38

Switch 5 Switch &

15 1
19 1

[l Use a channel to switch brightness: |

In the project tree, select “Download configuration”.

[ &8 Mew Project

- &l Mew Project
5 -Q!

E‘..
Open...

®

=

_E'i
T

- CAN |. 2l Download configuration...
m- CAN |~
_____ Comi 52 Synchronize 3
= ﬁ Yo Current measuring media 2
..... <F A
..... <E Al =l Create dataset...
..... Al
¢ L PIN/SuperPIN... »
A
. € Export.
""" <q Al léj Import...
..... < A
_____ F RECT  Properties
..... <E R %
Delete
..... BB Calib =
..... T3 Macr de  Rename...
..... Je Math Channels
..... Jfe Conditional Channels
..... Group adjustments
..... i CCP Master
- S Measurement Container

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

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

The configured channel position opens.
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t&sl] Mew Project ]

= &8 Mew Project -
Y DouU-52 plu: I

= ([ Dif[§ Open.. I
E E @ Download configuration... .
Synchronize r
Current measuring media r
L7';:| Create dataset...
L PIN/SuperPIN... »
@ Export...
""" ¢ (3 Import..
----- 3
- @F| ' Properties
_____ "ﬁ X Delete
----- <f|afe Rename

_____ 3 eV
_____ 3 REVO2
..... B Calibration Items \\‘
..... Pﬁ Macros

DDU-52 Plus channels
Name = [=]en | = | connector [ = | Type |+ | Diagnoss | = | evaluation modue [=] vawe [r]umt [-]
Pags_selzct_Rtary_sw < A4 Redple chys B charsctensic curve wih offset sdstment 8.98 none

Fage_select_Toggle_sw 0 -* toggle switch
raw_Page_select_Fotary sw =43 ANAOA Redpis raw B chamcteristic curve with offset adjustment 222500 mV

[ EEEEl 5 Math Chamnels | C nels CAl o Macros @ Device info | 3 Error info | | Features info

10.4.4 Option 3: CAN input signal, math channel or
ANA_IN channel
Define your CAN, math or analog input channel.

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

a
| 8 Rename (e Stow o8 poge stemens H

oouo

i
| @oouto disley (x|

‘Er—— @ S0
2 3 3showsil|
m Babsop E

clssic pox Bacoy

i Badc_dagnostc_state

il Saraot

Customize your display by dragging
toolbox elements onto this screen

Banats
s_dspiaytenu_arr
Bo_pr_good
[Bcan_Nodestate_001

sase

Moder Bax

No
information

Modern horz

A ‘display settings’ window opens.

DDU-52Plus display settings

Use a channel to switch pages:

Alarm reset chanel; -

Brightress settings:

Switch 1 Switch 2 Switch 3 Switch 4 Switch 5 Switch 6
»  Background 7 5 38 18 1
s 3 57 1 1 i
9] se el to st bghness: ) OAN_Angle_2 G

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

[¥]Use a channel to switch pages: M can_angle_2 ‘ &

M et chaneel =

Brightess settings:

Switch 1 Switch 2 Switch 3 Switch 4 Snitch 5 Switch 6
» sadground [ECRNN 13 57 &'} 19 1
LEDs o 7 57 2 19 1

Use a chamnel to switch brightness:

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

Click on the ‘Download’ button in the upper left corner.
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10.5 Math and condition channels

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

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

Conditional function

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

If-Else structure with reset

Numerical result

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

All math channels can be used globally in the whole DDU 9 project.

10.5.2 Creating a new math channel

1. Follow the steps shown in the screenshot.

=lslx|

« - | asmavonze -, |[BE] [F] » @ o Raemode |3 W@ o

I
0 0oUs
foddchegoel.., - [ Edkt charnl.._fo Deete cherrel i ® 0ous.
| ulhi . [Name T* TV Fomia < Desorpton Cvae v condionvae v —
2 G s s
A Clorpee =) ECUs.
1°': Double- e B e
. y 2 4550
click on ‘Math e
Channels’ in e
. @iz
DDU 8 Project e
@it
Tree isso
i1
. s
2" : Click on i
s
‘Add channel’ w i
W ms2ss
9 FoB
ooty
@ CiomEC
(5 Dui b e
@6
Pt
8] — | @ oo

8 Sisisics /. Math Charmsts [ /e CondiionslChamnel | @8 Device il @8 Faul rio] @8 Feaues nio |
@ o5
" e
Ao
1%
SIS
5 CAN modbdes
= EMAS
ol

[ Proveties MahChamats 2 x §
2 Cat - @ standard -

The ‘create/edit math channel’ window appears.

Create/Edit Math Channel Window

1. Define the math channel using the following configuration possibilities:
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it smrmaanat L]
F
8) — I
b,l—.vlnﬂ'r [
c}—bl
(| | ETN | .
o) —f o] | ] o] ¢
N o |
s
i B
q} W E' =I w
o |
2 e P s b o — n
— e =
os | _we | (] oo | |

a) Enter the name of the math channel.

b) Enter a description of the math channel.

¢) Enter the formula.

d) Select the logical operator.

e) Choose a measurement channel.

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

h) Describes the function selected above.

2. Click 'Finish” when done. The math channel is displayed in the DDU 9 math channel

window.

10.5.3 Creating a new conditional function

1. Follow the steps shown in the screenshot.

1°': Double-
click on ‘Math
Channels’ in
Project Tree

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

3™ : Choose
‘Conditional
Function’

B SensivtyDtset
=) Frecuency sousces
Revaiion
Vebeiy
= Digta souces
Digtal Chanel
53 Group Adiusment Chiarnel
=) Conputed souces
B Charectrsic Cuve
Bl Fuel
i GearLookup Teble
Je Hysteesis
8] Leptioger
B PwM out
B SensiviyOft
Speed
Protection
112210 e, the object and l 2 hids wil
e potecied fom being modiid. —
Ready.

The ‘create/edit conditional function” window appears.

Create/Edit Conditional Function Window

1. Define the conditional function using the following configuration possibilities:
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ek okt condberal e El
a) —* pee b
Lt Lha
b) ——|rae e o n 2 ax |p_be_freat, p_be_framt_ms 2l
pr—
(et Lol
i et
€} —— | pbr_tom e ilr

1t B THUPE, e, s v b
F::bﬁi:?; Irvas 3 _hand. pa_hond L ot ]

ke canedbon brcorme TR ot i e ol
a mév -eoreltion g e o FALSE o T

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.

¢) 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).

2. Click 'Finish" when do

ne.

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 FALS

E.

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

(entered in ‘Name').

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

(entered in ‘Name').

The reset value is always set for the new variable (entered in ‘Name’):

— before If-condition becomes TRUE for the first time after power-up

— 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.

The conditional function is displayed in the DDU 9 math channel window.
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Example: Setting up a condition for maximum front brake
pressure.

40

30

20

10

40

30

20

10

Brake pressure ‘front p_br_front’

\l\ Condition ‘p_br_front > 20’
I

I [ | Time
Max brake pressure of the variable ‘front p_br_front_mx’
| | Time
Reset | Hold  Follow Reset
value max. max. value
isused |value value is used
Threshold Hold max. Hold max.
reached value value

At power-up, the reset value (10) is used for ‘p_br_front_mx'.

‘p_br_front’ rises to 30. As ‘p_br_front" is > 20 (condition is TRUE), the condition ‘'max
(p_br_front, p_br_front_mx)" in the THEN window is triggered. The condition sets the
bigger value as new value for ‘p_br_front_mx'. As 'p_br_front’ (30) is bigger than
‘p_br_front_mx' (10), the new value for 'p_br_front_mx’ is set to 30.

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

p_br_front' (25).

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
‘p_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.

10.6 Condition channels

Condition channel

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

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

Condition combination

Combination of several (up to 16) condition channels for more complex calculations
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— Logical results
All conditions can be used globally in the whole DDU 9 project.

10.6.1 Creating a new condition channel

1. Follow the steps shown in the screenshot.

1°': Double-
click on
‘Conditional
Channels” in
Project Tree

2" Click on
‘Add condition”

The ,create/edit condition’ window appears.

Create/Edit Condition Window

1. Define the condition channel using the following configuration possibilities:
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Hemard g  Dusenit mafirgr
d) — | Comemeime = Dupireds [Coa EAALEE = — f
@) —— | Teng s —
(=il St

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.

¢) 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.

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.

2. Click 'Ok’ when done.

The conditional channel is displayed in the DDU 9 condition channel window.

10.6.2 Creating a new condition combination

1. Follow the steps shown in the screenshot.

- - | Qs - ), [FERRRII e 8 A FA [nonk D B0y

A 184 NowPioec ' @8 DDUS rx

=l8lx

H

1°': Double-
click on

‘Conditional
Channels’ in
Project Tree

fo Add condtion +| £ Edt condition... s Dele cordition
IR fton v vae v

(£, Conditon combinabon...

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

3 : Choose
‘Conditional

) Dispays
9 00U4
& oous
@ 0oUs
@oou7
@ oous
o ECls
1 MS3Sport
2 Ms4Sport
12 M544Spot
1 M1 5pot
1 M3
1 Ms40
i se2
| Hses
| Msed
S50
s
w52
mHsss
s
msis2
W s23
Wvs2es
| roe
9 Bypass ECU
@ Custom ECU
=) Datalogging sysems
@81%
- 8780
- oo

e i Chavds . Condon Chaets [ Devoe ] B8 Pk ] B8 Fonaes i

combination’

[

L Warmings | [ ) Wossages oo

@0

Type [ Time Sender Message |

-5
|
- Ao
1)
[1EE

=) CAN madkies
- EMAE
oL
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10.7

The ,create/edit condition combination’ window appears.

Create/Edit Condition Window

1.

3.

Define the condition combination using the following configuration possibilities:

g =l |

B) plrimn s pe ra

i | [ger ] _pes | wlj

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

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

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

To negate a condition, right-click on the condition and select ‘Negation (!)".
Combine several (up to 16) conditions.

Click 'Next' to got to the next page.

Choose the output setting of the result.

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

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

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

Click ‘Finish’ when done.

The conditional combination is displayed in the DDU 9 condition channel window.

CPU Load Limits

As all microprocessors, the DDU 9's processor has limited capacities. The current load of

the processor can be monitored using the channel “cpu_load”. When configuring your

device, please make sure the used CPU load is in a save range below 100 %.

Bosch recommends a maximum CPU load of 85 % (averaged). Exceeding this limit might
result in DDU 9 not being able to fulfill its required measuring/logging/display tasks or
even in the DDU 9 crashing and rebooting.

Main factors influencing the CPU load are:

Number and complexity of math channels
Number and complexity of conditions
CAN traffic on both CAN lines

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

To help respecting the limit of 85 % CPU load, the DDU 9 creates an error memory entry.

To trigger this error entry, the CPU load must exceed the limit for 5 minutes without inter-
ruption.

When being confronted with this error memory entry (see 'Error info’ in RaceCon) or when
being confronted with DDU 9 resets due to complex configuration setups, please consider
reducing the demands on the DDU 9 adapting the influencing factors mentioned above.

Bosch Motorsport

DDU_9 Manual 69 /148



11| CAN Bus

11

11.1

CAN Bus

The DDU 9 has two fully configurable CAN buses.
Baudrate (125 kbaud to 1 Mbaud)

11 Bit or 29 Bit identifiers

Input configuration: Read messages from CAN bus and convert to DDU 9 measure-
ment/display variables. CAN bus supports row counter configuration.

Output configuration: Write RaceCon measurement variables to CAN messages, out-
put frequency and row counter are configurable, CAN gateway functionality (transfer
from one bus to another).

CAN bus trivia

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

— Up to 8 bytes of data payload

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

— Configuration of bus data rate in the ‘CAN messages overview’ menu. To access the
menu, double-click on one of the CAN bus items of the project tree (1 Mbaud, 500
kbaud, 250 kbaud, 125 kbaud).

Project %

=- 48 New Project
=@ DDU10
& Logger
[+~ @@ Display
5 3 CANBusl
CAN Input

= CAN Outputs

B CANBus 2

[ CANBus 3

3 CANBus4
Computed Channels
- % 1/O Channels

@@ Calibration Items
& Macros
- fe Math Channels

J Conditional Channels

Group adjustments
- 4@ Master Devices
7 8 Measurement Container

4l |7 standard - 3 -|@

wBaud
CAN Out rate [0
CAN Out start|o

|Resistor | False.

Baud rate
Baud rate of the CAN bus

CAN item drop-down menu

Click with the right mouse button on the desired CAN bus to open the CAN bus drop-
down menu.
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= 4 New Project
=--@ DDU10

& Logger

@ Display

CAN Ing
CAN O
- & CANBus2
0 & CANBus3
7 @ CANBus4
Computed
1/0 Channg
Calibratior
Macros

Math Chan

B CAN Bus 1

®
@
=

Open...

New CAN-IN message... /

New CAN-OUT message...

Import CAN-IN messages from DBC file...
Export CAN-IN messages to DBC file...

/ Create new channel to read from CAN bus

/ Create new CAN output message

Import Vector CAN database (DBC)
channel configuration

_ Export Vector CAN database (DBC)

Export...
Import.

\

Properties

—> ) .
channel configuration

> Export RaceCon CAN configuration to file

Conditional Channels
Group adjustments
& Master Devices

- B Measurement Container

\Import RaceCon CAN configuration from file

Display CAN bus properties (Baudrate)

11.2 CAN inp

ut

11.2.1 Create new CAN Input channel

1.
2.

®

| Group agsments
@ MasterDevices
b @ Measuremen: Container

=)

rame.

[Elsover

Select ‘Add CAN-IN' and choos

= oecroron

e the des

DDUL0.lp - RaceC

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

ired CAN bus for the new input channel.

sasiae =)

st

i

st

pe—— o ms o out sty

A Out e i 0 mesigeys  CANoutrate i

.

) =

oo o

p e o me
A Outate i 0 messsgesyns

Ca contguration flevel
Gains0/128

o

o me o out sty

0 mesigess M out et

AN Out DS 0128 ]

Apptcton

T.oTme s

Sinnawn  Sues

No
information

W d
G oS 050 1 G out Gannes 400 i e
ks Can-IN b Al CAN-OUT - 2 e 3 Delet: o sz s
cun [v]  satee [v] nghpe) x| G [ Mubpexer Vae [ Type ~leanms = A

O firors |\ Warings | (1) Messages

[

A CAN channel configuration window opens.
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3.

Insert the name and description of the channel.

New CAN-IN messa

New CAN-IN message 2N\
Configure the new CAN-IN message and an optional multiplexer )
Name:
p_oil
Description
engine oil pressure|
T e o
Measured Value
Value:
- none ‘
Use Muliplexer
Type [Unsigned Endianes [Big
Data
0 1 2 3 5 6 7
T T T T T
Conversion
Focr one o
ofee none Hwamum:
Unitgroup: ] Adjust automatically
Measurement Sheet
Select one, or enter a new name: @ The CAN-IN message will be added for measuring in the.
‘specified sheet

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

CAN Bus 1 CAN Bus 2 ‘CAN Bus 3

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

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

‘CAN Resistor: off -

CAN Out start delay: 0 ms

CAN Out rate limit: 0 messages/ms

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

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

o . ==

Extraction of data
from CAN bus

Conversion to
physical values

Extracting data from CAN bus

Representation: Byte

Mo CAN-IN message ”™n
Cortguea Fredahga N
Name
pood
Descrpson
angna oo pradsrel
CAN ID o e Exended
Tumeout 0 5 ms Dbt vz row
Measrod Vakie Mini CAN
Vahss Faw
o e o W analyzer
- functionality
U Multplicsat
Data
Fprosentaton By -
Saart o B Langth 1 i
Type [Tee— - Endanes ™ =
! 3 4 5
_
Comvermen
Factor 0 noreBd Mnumum an T none
Ottsat o0 L} : nome Maemum 250 L none
Unagroup aone - Adpst sunmascslty
Uit - .
= Automatic
Measurement Shoat R
- prreT o assignment to
Selact 0na, o GNber B New NAMG = B_d-ﬂ-_ " g
measurement
view

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

dress can be assigned in this window and is illustrated by a bar graph.

Edit CAN-IN messags
Edit CAN-IN message I\
Configure the CAN-IN message and its optional multiplexer Y
Name:
p_oi
Description
engine oil pressure
a) - (f| CAN ID: ) hex ["]Extended |
b) = [ Timeout o {2 ms Default value: o =] raw |
Measured Value
Value: Raw:
- none ‘ . ‘
C) e {l| 7] Use Muttiplexer
Represertation:  [Byte = Valus
s Lengh
Type Unsigned ~ Endianes: Litle. -
Data
d) | represercion  [oye =
s Longi
Type Unsigned ~ Endianes: Litle. -
0 1 2 3 4 5 6 7
g) —» T T T T i T
Conversion
Foctr honeBi Minumum
e E—
Unitgroup: [ Adjust automatically
Measurement Sheet
Select one, or enter a new name: @ The CAN-IN message will be added for measuring in the
specified sheet.

a) Enter CAN message ID. If extended IDs (29 bit) are used, check the box.
b) If replacement values are used, specify timeout period and raw value.
¢) If a multiplexer (row counter) is used, check the box.

d) Enter data position, length and format.

e) The bargraph

shows assignment of the bytes.

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

Edit CAN-IN message N
Configure the CAN-IN message and its optional multiplexer. )
Name:
p_oil
Description
engine oil pressure
a) . CAN ID: 0 2 hex Extended
b) ——pp|| Timeout o 2 ms Default value: o 5 raw
Measured Value
Value: Raw:
. none ‘,,,
C) = ¥IUseMutplexer
Bit - Value: 0 2
Start 0 = Length: 7 =
Type Unsigned - Endianes: Litle =
Data
d) Representation Bit =
—_—
Start 25 S Length: P S
Type Unsigned - Endianes: Litle =
0 k] 16 24 32 40 48 56
e) —p | TTTTITTTITITITTT] IENEESN NN NN NN AN
Tonverson
Factor: 1.0 2] noneBit Minumum 0o 2] none
Offset: 0.0 2] none Maimum: 2550 2] none
Unitgroup: [ Adjust automatically
Measurement Sheet
Select one, or enter a new name: @ The CAN-IN message will be added for measuring in the.
o | specified sheet

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

d) Enter data position, length and format.
e) The bargraph shows the assignment of the bits.

- Red colored fields show the assignment of the data bits.

- Orange colored fields show the assignment of the multiplexer bits.

Conversion to physical values

Conversion

a ——» Factor 10 = barBit Minumum: 00

b) —— Offser oo < bar Mesimur: 2850

c) ———p Unitgroup: ] Acjust automatically
o

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

b) Enter offset for conversion to physical value.

¢) Select type of physical value.

d) Select unit of physical value.

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

Special features

CAN analyzer funct

ionality

¥ [<P]

bor ¢—— @)
bar ¢——— f)
- 9)

This functionality is only available, if a MSA-Box (I or ) is used to connect the DDU 9 to
the PC. Choose the CAN bus that is connected to the MSA-Box to display the raw value
and the converted physical value here.

Measured Value

Value:
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11.2.2

11.3

11.3.1

Automatic creation of online measurement sheets

The CAN channel can be automatically inserted into a measurement sheet. Insert a name

for a new sheet or select an existing sheet from the list box.

For an online view of the value measured by the DDU 9, insert the channel in an online

measurement sheet which is described in the chapter Setting up an online measurement
[ 98].

Select one, or enter a new name:

Measurement Sheet

@ The CANIN message will be added for measuring in the
specified sheet

Import a CAN database (DBC) file

1.

2
3
4.
5

Click with the right mouse button on any CAN bus item.
Select 'Import CAN-IN messages from DBC file..." from menu.
A file browser opens.

Select the DBC file to import and click ‘Open’ when done.

A channel import window opens.

Channel creation from measurements l &)
Choose the desired measurements to import as & channel and click 'OK'.
499 channels and 127 messages available channels to import
Name u Id Size Row. Row. Description -
[BABS_Aciive 50 1
BABS_Lamp 5C0 1 Add >
Bax1 g 80 16 =
DAX1Bremse60 g 5C0 16
Ayt g 70 16
BAY1 Bremse60 g 5C0 16 L
3BLS 50 1
[BEBD_Lamp 5C0 1
BP_Hz bar 5C0 16
(B SwitchState 50 8
Bws_FL mis 140 16 Radgeschwindigkeil
CRWS FI Rramsa? m/s 24A 16 -

4| I ] b

21 measurements in 9 CAN messages recognized, 1 measurements skipped,
for details check the Infolog.

Cancel

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

import list.
Click 'OK" when done.

The channels are inserted in the Data window.

CAN output

Create a new CAN output message and channel

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

e
b @ Measuremen: Container

Select ‘Add CAN-OUT’ and cho

DDULOp

ose the de

1

sired CAN bus for the new output channel.

o T = | Toser -
. st =) || e [ =) || e [ =
o Resor: [or [ - [or [ ep— for o
o sy o m o sy o m oty o m
aoumeim: O mesgems OOttt O mesmems oot o messgesis
. [T e—|
T E
oo sy o m
aouaeim: o messgesns
Gcntaumon ik

om0/ omounsoj 1 ]

G Out crannes 01400

Qnaacanm €
e

The 'New CAN-OUT message’ window opens.

New CAN-OUT messa

New CAN-OUT message

Configure the CAN-OUT message and an optional multiplexer.

Name:

CAN Message

Description

CANID: [o %] nex  []Extended

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

Use Muiplexer

[Byte -] Value f

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

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

»

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

specify a multiplexer.

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

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

Click on ‘Add channel’ or ‘Add constant’, this opens the ‘Add new CAN out channel’
window.
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11.3.2

4. Select the desired measurement channel and specify the message settings.

DDUL0.tp R

O NewoanoUTmesege &

|| Neww CAN-OUT massnge

o A s CAN cut chaninel
ChANMessage ‘Specy he properies of e CAN out channe

G it

e ey—
Represanon oy
s [ —

Click here

Appication
e appkatn tpe of the ataonger

[0 Erors ] . Wamings] (D Messages | o X

[ e —

2039088 & Sovai
e aE|

[ No

vertica accekraton information
Tiagers e on-cemand Gagncs

monuio msseran =

The measurement channel is now assigned to the CAN message.

Add CAN out constant

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

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

w

nel settings.

4. Click 'OK" when done.

s | o0

T virkspecs: £ Tum et 0>
| show gria 1 T3 Tum rgheoe
|8 sropogra 2 Tum 1000

= 84 New Project
@ DDUID (Configure the CAN-OUT message and an optional muipierer
@ @ Logger

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

]2} | 7 standard - |3 - @

@ Display
5 D caNBust GANNesage
B Canimput 1 ‘Add new AN out
B CANOutputs e 1 o0L-52 s
IR AN p— ry % |
oD caNBia o B ] e  § s sprc
5D CANBusd ol oo
Computed Charnels Gre .
@ @ /O Channels s
@ Caiiraton tems w152
s
[7]Use Mutiplexer tant iy
. ConttonlCharnels o [ore I W s G - - e
Group adjustments . o 5 - . = - : = s
@ Master Devices o = - Ms6
@ @ Measurement tumacrli ck here Right shift o B Endianos: Lite =) V7
=
- @ ros o] o
Coemo el Bfez ey ——— 24 e
[ w701 o701 P e
b MS25 Sport =
COPIN— g e
sasramens s

Measurement Souces

BSwowai o) |
[Hame [+ Source [~ Desrpiion 7 -
Bro @ooum0 engne ol pressure (]
No
information
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12 Analog and Frequency Inputs

Analog inputs
- 0to5V
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

Frequency inputs
— 5V Hall-effect type, 2.5 V trigger level

— 20 kHz max. frequency

— 10 ms measurement window

12.1 Analog inputs

12.1.1 Measurements channels

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

[ata - Mew Project - DOUY - Input-channels - AMADE - f_wheel [l
Search: |
|Jzed I arne & * 1 Source * Descriphion -

Q f_wheel fl nouy Wheel force frant left

Q f_wheel fl_fi DouT Wwiheel force front left

Q rav_f_wheel fl nouy Wheel force frant left

Q rav_f_wheel fl_fi nouy Wheel force frant left

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

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

Measurement label Function

raw_name mV value of sensor
raw_name._fi Filtered mV value of sensor
name Physical value of sensor
name_fi Filtered physical value

Filtered channels are routed through digital low pass filters:

— DDU 9 uses A/D converter oversampling and digital filtering to recording rate

Digital filters eliminate ‘out-of-band’ noise

Cut-off frequency automatically adjusted to recording rate

Linear phase — no signal distortion

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

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

2. To expand the list of 'I/O Channels’, click on ‘+" in the DDU 9 Project Tree.

. G New Project B

¢+ (00U [

E--E--E
v
=)
in
=
w
P

: CAM Bus1l

! CAM Bus 2

L Computed Channels
0 e

..... «GF AMNAOS

..... ~4F ANAOL

..... <4F ANAQS

..... wGF AMNADS

..... <GF ANAOT

..... ~4F ANAOS

..... <4F REVO1

..... «F REW02

..... «iF REW03

..... ~iEF REV04

..... [ Calibration tems

..... T3 Macros

..... fe Math Channels

..... Je Conditional Channels

..... Group adjustments
w7 Marter [

m

3. Drag the “Bosch Sensor Wizard” from the Toolbox and drop it on the desired analog
input channel in the DDU 9 Project Tree.

e DDU.1p - RaceCon
@ Logger Dy Took windows

AREW
frpii

bbabbbbbabbsog

1| 88 sy e OB, it e

e
a
®
a
©
a
a
®
a
©
®

CanChangedProtectionstate

| B fostatus [ @8 O o —stoppes

The “Bosch Sensor Wizard"” opens.
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Tst: Choose the i

e T e

Select a sensar, based o the erder number. ED

sensor’s category
e

T
Sensor category [TEMPEHATURESENSOHS v] Calibration data
Sensorgroup  [NTCM1Z - Fulup
2nd: To narrow yg & & Al These calibration
. m ™
choice, choose a Order number N O B values will be used
type 0280 130 026
yp A 113 120
a7 |F 02U VD0 123-01 148 110
3rd: Select the / 186 100 |
exact type = -
435 n
84 50
FLEELT 175 40
TEMPERATURE SENSORS
1707 20
) £3. | Sensorgoup 2500 P
Opens sensor’s N | NTCMI2 . -
datasheet > [ Topmssem | 5396 0 -

m
&
g

=

4. Click 'Finish" when done.

The “Create channel” window opens.

5. Enter the channel name and description.

Create channel on DDU7

Create Channel

St the Lnique name for the channel and add an optional description

K
N

Mame:

[t_rad_out

Description:

[utet ternperature of radistof

4

6. Click 'Ok’ when done.

The channel is inserted into the DDU 9 Project Tree.

Project

- sl New Project
-0 [ DOUT

& Logger

- [ Display

CANBus1

CANBus2

Computed Channels
0 Channel

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

o ANADS
< ANAGG
<3 ANAOT

2 X || &l newproject /() pDUT
T 5t rad_out

sv Name: trad_out.

E Description:  Outlet temperature of raciator

10 g ==
\\ L e I |
= o || st

Data - ANAD3

B B [srev]
E P P

i

Bran_t rad_out Boou7  outiet temperat (o)
Braw_t rad_out fi Moou7  Outiet temperat

[t rad out @oou7  Outiet temperat ET
Bt vmi e e ke B T—

Bt rad_out i MMooU7  Outiet temperat 5000

Calculation of

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

Available measurements for channel:

Measurement label
raw_name
raw_name_fi

name

name_fi

Function

mV value of sensor

Filtered mV value of sensor
Physical value of sensor

Filtered physical value
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12.2.2 Configuring a generic linear sensor

Example: Acceleration sensor 5 g

— From sensor data sheet - operating characteristics:

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

— Sensitivity 400 mV/g, Offset 2,500 mV
— The sensor has a linear output signal with sensitivity and offset
1. Click on ‘Measurement Sources' in the Toolbox.
2. To expand the list of 'lI/O Channels’, click on "+" in the DDU 9 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 9 Project Tree. A "Sensitivity/Offset Wizard”
opens.

4. To activate the internal pullup-resistor, check the box. The internal pullup-resistor is
used to get a 5 V signal at the analog channel of the DDU 9. It allows you to use a
push-button. The fixed value of the internal pullup-resistor is 3,010 Ohm. If using an
additional external pullup-resistor, set up the overall resistance.

[ p— ™
Sensitivity / Offset Wizard - Add Nm‘_ =

Pin Properties
Configure the analog pin properties.
Pullup value: [3.D1 kOhm v]

Fin Diagnosis & monitoring limits

[ Enbled  Minimum: | 5000/ mV

5. Click 'Next’' when done.
The second part of the “Sensitivity/Offset Wizard” opens.
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Physical
(channel)
value

Sensitivity / Offset Properties

,

Adjust sensitivity and offset by editing the values on the right side

==
-

14

Choose unit
le— group and unit of

physical value

Enter values from
sensor datasheet

-

Electrical (pin) value

B Y Axds unit group Y Axis unit
: accelerstion -[a -]
4z i Sensitivity
x i 4000 mV/g
10 ; Offset
: 2500.0R mv
8 N
= 2
& s
65 G
i :
0 1000 2000 3000 4000 5000 5000
mv <
<Back

6. Click 'Next" when done.
The third part of the “Sensitivity/Offset Wizard" opens.

d

Physical limits
of channel

N

Analog Source Properties
Adjust the analog source properties.

Enter physical
limits of the sensor

8 _lertmln\mum
: . ; Choose data type
T SN S . . T
. of the measurement
/Y — |L/ variable
» Pl atype
LRI PRI RE T Check box to enable
0.0} ‘- . . o
- =0 online calibration of
. offset and enter
desired physical
\\1 offset value
-
E:]
0 1000 2000 3000 4000 5000 6000 | Measurement sheet = | bt Enter name to
mV by [
automatically create
a new measurement
T sheet

NOTICE

Working with automatically created measurement sheets is ex-
plained in chapter ‘Setting up an online measurement [ 98]'.

7. Click 'Finish’ when done.

8. Enter a channel name and a description.

9. Click 'OK" when done.
The channel is inserted into the DDU 9 Project Tree.
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12.2.3

Channel is linked

Name and

" | Description

to ANAO4 .
sz editable
Input pin Pu[l—u
resistor is
activated %‘ -
C
1 Sensivity and Adjustment
Pin Diagnosis ~ Offset value s opgpled
for sensor
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
Example: Thermistor 5 kOhm
— From sensor data sheet - resistance values over temperature:
PART NR.: 2381 640 502
HTCLE100E3502
Toper Rt Toper Rt Toper Rt Toper Rt
rcl o] recl 0] [l 9] recl o]
-40 166 047 0 16 277 40 2 685 80 628
-35 119 950 5 12 669 45 2 166 85 535
-30 87 600 10 99386 50 1903 90 457
-25 54 643 15 7849 55 1494 95 399
-20 48 179 20 8244 60 1245 100 338
-19 36 250 25 5 000 65 1024 108 292
-10 27 523 30 4 030 70 876 110 251
-5 21078 35 3 267 75 740 115 221

— The sensor has a nonlinear behavior

— Use characteristic curve for linearization

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

1
1
+5V
3 kOhm

Pin

A
15
1
1
1
1

Thermistor

1. Click 'Measurement Sources' in the Toolbox.

2. To expand the list of 'l/O Channels’, click on "+" in the DDU 9 Project Tree.

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

on the desired analogue input channel in the DDU 9 Project Tree.
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Uspern - g
5% Emergency uniock

| ssvewpRp

2 X ol MewProject ([ oou7 | qab|[Tedbx T ax
= Devices.
e S

@ Logse r——r—
B Dty Measurement Sources.
Nowr2 Drag + Drop B
& e,
Computed Chames o vt
2 10 Chamnels B Customized sensor
& < wos .
o ol

s hpors Ao

-l ANADS

2

2 s

Qoo i

e | E
[
= P e |
Woou?

Woou7  Outiettemperat
Woou7  Outet temperat:
@oou7  outetterperat.

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

@intostats [ B3 Lo sommed

A "Characteristic Curve Wizard" opens.

4. To activate the internal pull up-resistor, check the box. The DDU 9 pull up-resistor is
used to get a 5 V signal at the analogue channel of the DDU 9. It allows you, to use a
push-button. The fixed value of the internal pull up-resistor is 3,010 Ohm. If using an
additional external pull up-resistor, set up the overall resistance.

£ - B
e

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

[C] Enabled |

: | 50001 mv
um: 5000 =

mV

5. Click ‘Next' when done.
The second part of the “Sensitivity/Offset Wizard” opens.
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-
RS
Charadieristic Curve Propesties =

Adjust the sampling peints using the grid on the right side.

Choose 'Ohm' to
enter datasheet

20 T T 2 T T .
" : BB Ve on___= U™ yalyes directly.
20 5 unit group S unit —
[temperate ] '€ ~ Select physical
70 1 Ohm T unit.
1 632 80
. oe 2 976 n
Physical 3 1245 60
channel) = | | . .
( ) : 4 g | —Enter resistance/
value “ 51 2665 ) g
o % temperature pairs
0] 1 = 500 2 from sensor data-
” * | | sheet here (the

3.01 kOhm pullup-
: ! resistor is auto-
» matically taken

o 1000 2000 3000 4000 5000 6000 .
Ohm into account)

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

!
e e O e

Analog Source Propertics
Adjust the analog source propeties.

Enter physical limits
of the channel

E] - - . . . Limit minimum
[

Limit madmum

&0

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

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

e el

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

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

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

curve for sensor s disabled

Input pin Pull-up
resistor is activated

Available measurements for channel:
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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

NOTICE

Working with automatically created measurement sheets is ex-
plained in chapter ‘Setting up an online measurement [ 98]".

12.2.4 Configuring a multipoint adjustment

Example: Measurement of wheel force

— Physical property ‘wheel force' not directly measureable

Load transfer through suspension kinematics

Physical value at sensor position defined by vehicle

— Curve definition by online adjustment at vehicle

> Force at sensor

Force at wheel

1. Click on 'Measurement Sources’ in the Toolbox.
2. Expand the list of 'I/O Channels’ by clicking on '+" in the DDU 9 Project Tree.
3. Drag the ‘Multipoint Adjustment’ analog signal source from the Toolbox and drop it

on the desired analog input channel in DDU 9 Project Tree.
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5.

DDU7.1lp - RaceCon V2.5.0.2002

e

e

Drag + Drop o —
e

1 customizedsensor
(2] Anslogsources

= 3

=

(=) Computed sources

Adstment camel
[

B chersaterisiccurve

Bruel

4 Ssenoveven | 1) Dsetnanases
T | wornts @ x

[Foperi 1o &
[E]3) | 7 stncera -3 -[@)] [© Erorst) ][ s Warnings(74)| [© Messagests0) 1135 X

e Tme Serder vessooe

A 0395 OOUT-Ne..  Lostcomecton to devieEhemet ),

A 10339 DDU7-Ne..  Successfuly connected to devie(EthemetiCe).

© 10359 ODUT-Ne.. EPKchedesucessul GPKDevices DOU7 BASE 0727 )

A 03 Aam-he..  Nochamd souce confoure, cpprng drent

© 03547 DOU7-Ne...  Logoer datamatchs thelocl dta. £

(Bainfostotus |GG Log -somped

A ‘Multipoint Adjustment Wizard' opens.

To activate the internal pullup-resistor, check the box. The internal pullup-resistor is
used to get a 5 V signal at the analog channel of the DDU 9. It allows you to use a
push-button. The fixed value of the internal pullup-resistor is 3.01 kOhm. If using an
additional external pullup-resistor, set up the overall resistance.

- ™

Pin Properties
Configure the analog pin properties.
Pullup value: [3]]1 KOhm v]
Pin Diagnosis & monitoring limits

N

Enabled

im: | 5000 = mV
Mepdmum: B000 == mY

< Back | ’ Nex > ] |

Click 'Next’ when done.
The second part of the ‘Multipoint Adjustment Wizard' opens.
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ot Ay e R A_ [
Multipeint Adjustment Properties
Select the adjustment type and edit the point values. .
Choose unit group
8 Y fos unit goup_ Y s unt and unit of physical
; force ) b Z value
] Adjustmert type
¥ W Select type of curve
: Adjustment points
40 £ i N
Physical d a i
(ch):] el —| Eo 7 ) — Enter physical
= B 20000 adjustment values
value : m her (can still be
204 AR S s S B A edited later)
IO SNSRI . SRTINEINY ISP, -
o
1 3 3 %
Paint No <——Electrical (pin) value
B |
6. Click ‘Next" when done.
The third part of the ‘Multipoint Adjustment Wizard’ opens.
PRt ATt —A_ =5
Analog Source Properties =
Adjust the analog source propeties.
= — Enter physical limits
: : : : o <t—of the sensor
- P S S R Lo ey
B : [ N Choose data type
A d : : : : Output data type 4 of the measurement
® variable
se adjustment value
Physical limits £x e —Enable additional

of channel online calibration

N 0

\\
. : s : p e &__Enter name to auto-
Wit - matically create a
new measurement
) (e ] sheet
a

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

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

Project 2 % || % Newproect ' DDUT |
CAN Bus1 B
CaNBus2 3 f_uheel f
Computed Channels i Name: fuheel_f
& VO Channels =%
<4 ANAD3 Description: -

g ANA0

Channel is linked g_—l—g-sh 5
to ANAOG — [ — = = —

I

7 AR s 7 H = [ |
S [l g E= ]
-} REVO1 o fwheel fifi
s A = =
< REVO3 L T
Lo RO, - RS
= " 2 —
B .-ShowaH s wheel fLfi
== S P e v -]
[ wheel 5 Boour
BB wheel_fi [@oour 000
B wheel_fi_fi [Moou7 L. .
Fean e == Characteristic Adjustment
B curve for sensor s enabled
Input pull-up resistor
is deactivated

Available measurements for channel:
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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 ‘Online calibration of measurement
channels [ 103]’ of this manual.

NOTICE

Working with automatically created measurement sheets is ex-
plained in chapter ‘Setting up an online measurement [ 98]'.
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12.2.5 Digital filter details

DDU 9 uses A/D converter oversampling and digital filtering to recording rate.

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

Digital filters eliminate 'out-of-band’ noise

Spectrum
P Filter Characteristic

A T\

Sensor Signal Spectrum

“/ Moise
e

Freguency

Cut-off frequency automatically adjusted to recording rate

4 Spectrum

““““ ™
A

A

i ‘\0.5 ¥ recording rate

' \ Frequency

-

0.4 % recording rate

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

Linear phase — no signal distortion

Recorded signal 100Hz
(unfiltered)

Sensor élgnal with noise ™ N

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

J———

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

— Filtered signal is delayed with respect to real time signal
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DDU 9 filters have constant, frequency independent delay

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

No delay filtered vs. unfiltered in recorded data

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

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

12.2.6 Configuring a frequency input

Example: measurement of wheel speed

Pulse wheel attached to wheel
Each passing tooth of pulse wheel triggers hall sensor

Calculation of wheel speed with wheel circumference

Click on ‘Measurement Sources' in the Toolbox.

To expand the list of 'I/O Channels’, click on the '+’ in the DDU 9 Project Tree.

Drag the 'Velocity’ digital signal source from the Toolbox and drop it on the desired
‘REV" input channel in the DDU 9 Project Tree.

o 2 VO Channels

Drag + Drop

@)
met
PK Device: DOU7 BASE 0727 )

confgred, skppig dlenent.
DDU7-Ne..  Logger atamatehes e local dta.

The 'Velocity Wizard' opens.
Select the sensor type. The DDU10 works with Halleffect and DF11 sensors.
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Velocity Wizard - Add Nt
Pin Properties o
Configure the frequency pin properiies.
Sensor type: Halleffect M ]
<gack | [ Nea> ] [ Fnen | [ cancel

5. Click ‘Next'".

6. Define the settings for the sensor.

Velocity Properties n
Configure a frequency input to measure a linear velocity:

4 Number of teeth on the
| pulse wheel

| Number of increments: | M

Circumference of wheel
for speed calculation

| Whee! circumference:

«— Choose data type of the

20001 mm |<|—

| Output data type: (1881 -]

measurement variable
Limit minimum: [ 0] kmm
Limit mazmum: l A00E] kmm
Measurement sheet: v | «4— Enter name to automatically
create a new measurement sheet
[ Bk | [ me | [Ansh ] [ cenca |

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

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

o T #4 N ) B8 oo |
Computed Chamnel =
/0 Channels
< ANAD3
< ANAD4
< ANADS
< ANADG
< ANADT
o g anscs
Channel is linked ] <1.Evm
I vwheeln

to REVOT TR

@ REVO3

< REVD4
@ Calibration ltems
B Macros i

&

sooEyp

Data -REVOL 7 x

[~ [ Oesermbon

B req_y_whed W7
Dreqv_uhee L6 Boou7
v_nheel fi Boou7

B nheel =uuu7 Input pin - Number of ~ Wheel
Lo — has hall ~ teeth circumference

T interface

Available measurements for channel:
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Measurement label
raw_name

raw_name_fi

Function
mV value of sensor

filtered mV value of sensor

name physical value of sensor
name_fi filtered physical value
NOTICE

Measurement of ‘Revolution’ is similar.

12.3 Configuring computed sources

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

Sensitivity/Offset calculation on input channel

Characteristic curve calculation on input channel

Computed vehicle speed

— Lap trigger (covered in a special separate section)

Example: Sensitivity/offset calculation on input channel

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

2. Drag the ‘Sensitivity/Offset’ computed source from the Toolbox and drop it on ‘Com-
puted Channels’ in the DDU 9 Project Tree.

DDU7.p -

o Y TT——
LI ET RN g |
T ) M
i o | B2 Tum 1300 i Snep o gnd
= T —

4 newproject ([ 007

o

ARy

FLL BN Ty

z
H
K

(TT7 10

Drag + Drop

< ; + [ 6 5 oeven | 1] ovesstnarage
oo G ] [oits ix

[E]3 | 7 stancera - |3 -[@)] [ Erorstt) ] [y Warnings4) | ) Messagesie0) 135135 X

oou7 -,
oou7 -,
D0U7 -,

03557 dam-he ot o
D 3397 00UT-Ne...  Losos dotamatches thelocd dab

|| Bainforstaus [ B Log -stopped

A ‘Computed Sensitivity/Offset Wizard' opens.
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[ Computed Sensitivity / Offset Wezard - Add New- =5
Sensitivity / Offset Properties /
Adiust sensiivity and offset by editing the values an the riht side
% T .
T e <— Choose input channel
[ (=) time_day - ‘
ko
il ey <— Choose unit group and
. s - .
2 unit of output
Senstivity
= 1.0E) none /s ~<&— [nter sensivity and offset
o s _ of conversion formula
‘ 007 none
"0
5
L]
o 8 0 15 20 25 ] -3
ik
o | [

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

(Computed Sensitivity / Offset Wizard - Add New- )
Analog Source Properties /
ik ol ke k) Enter physical limits
B : . Limit mirimum |&—of the channel
0B =
Limit maxdmum Choose data type of
00
_ : the measurement
LR [®—variable
1661 -

S e Check the box to
Physical limits s 0] s force the channel's
of channel i e quantization if the

- quantization should
N be a fixed value in
the whole CAN
Weasurement shest
= = system.
Enter name to auto-
e = matically create a
. new measurement
sheet.

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

The channel is inserted into the DDU 9 Project Tree.

NOTICE

Working with automatically created measurement sheets is ex-
plained in chapter ‘Setting up an online measurement’.

12.4

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 9 Project Tree.

A "Hysteresis Wizard' opens.
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Hysteresis properties
Hysteresis function wil be defined by tresholds forinput signal and fw possile stales of the output signal
120 = Input charnel P — G)
B[]
100 4 Unit group Urit «— b,
4 B me <I[s = )
80 £ State A C)
Outot A 005 s | ht—
o 60 . Threshold A->B 530}-3-1 B « d)
Delay A~B 0] ms | [rl— e)
407 State B f)
Output B <
20 ;
“ Threshold B3A | ot g)
-
§ @ ; Delay B>A o] ms | [r— h)
40 45 50 55 60 65
Power on delay Defauit state H
: —l 9

a) Choose input measurement channel.

b) Choose unit group and unit of output.

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

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

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

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

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

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

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

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

Hysteresis output properties
The hysteresis outpLt type can be changed.
Choose data type of
" : &— the measurement variable
e
B e [ e | ll@—— Check the box to force the
80 1 ; Ot channel's quantization if the

o 60 1 ; quantization should be a fixed

value in the whole CAN system
40 4

0 5 50 5 & L] r—— \«— Enter name to automatically
create a new measurement sheet

i

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

6. Click 'OK" when done.
The channel is inserted into the DDU 9 Project Tree.
= oo —

Name: Channel1

@ DDU10

& ® Logger
i @ Display Description =
. @ 3 CANBus1
Channels available . 3 s> -
. E CAN Bus 3 i el uiput Channel1 ]
in Computed sources 5 tnos e —— T T ]
Channel1_booleari]
@ Calibration Items.
& Macros
< Math Channels
£« Conditional Channels
Group acustments Calculation of hysteresis
@ Master Devices
@ Measurement Container channel
oo —
Available L
me. . [~ ] source [ Descriotion
measurements  [Bcima: @oouro No
£} Channell &8 DDU10 informa
for channel B channe_bookan @oouio tion

Statistics | & Math Channels | 7 Conditional Channels
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12.4.1 Special functionality: Vehicle speed
This functionality allows:

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

— calculating vehicle 'speed over ground'.

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

Calculated speed is speed of 2nd fastest wheel.

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

3. Drag the 'Speed’ computed source from the Toolbox and drop it on the project name
in the DDU 9 Project Tree. Do not drop it on ‘DDU 9'!

@ DDU7.1lp - RaceCon

8 e Project 08 0007

ata 0007 nx

2

Drag + Drop

4 sy overvew [ st

stopped

A 'Calculated Speed Wizard’ opens.
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e

Calculated Speed Configuration

Select speed inputs for calculating a reference speed

I Comfgreondevce [ 0DL7 = I P Choose device
| Input source: [Whes speeds = | Choose input source
(internal/external)
I Drive shaft switch: [Rear whes! dive -] I )
Choose driven axle
Speed input front left: @B v_wheel_fl |.|

|=|| <8 Choose individual wheel

Speed input front right: @Q wv_viheel_fl
speed channels

Speed input rearieft: [ v wineel 1 E
Speed input rear right @ v_whesl_fl [-]
ISpeeddiﬁerense B 5|IL <@ Set limit for speed
difference for calculation
e ] [Crees | [ ()

4. Click 'Finish" when done.

The speed calculation is inserted into the DDU 9 Project Tree.

Speed calculation
in DDU Projed_:;‘@—-

Tree

A oo | 07 0 e

N [}

s (== =

Measurement e [ g
channels
calculated speed
and calculated

distance -

Configuration g

s x
5135 X

. =
window Ele} 7 s - 310)

2 0o

@rioons [@icnios s
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13 Online Measurement

DDU 9 configuration

System configuration (channel + display configuration, CAN 1/O, etc.) is stored in
theDDU 9

Use RaceCon to create and download configuration from the PC toDDU 9
Communication interface: Ethernet

Communication protocol: XCP

Online measurement + calibration

System status and diagnosis

Check and calibrate sensors in the vehicle

Live display of sensor values on the PC

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

Communication protocol: XCP

13.1 Setting up an online measurement

DDU 9 supports online measurement of sensor values and diagnostic variables.

1.

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

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

Project % X || s New Project
- 6o New Project
o[ DDW?
£ @ Measurement Container
- [@ Measurement Folder 1
. @ Sheet2
Sheet1
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RaceCon changes
automatically

to "Calibration/
Measuring"

No information

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

Click on the ‘Add’ button for folders in the upper left corner.

o

oo | gy
[ 8 wesswron{ A 1 |

@ [Siowail|
39338
[Srowan]

e
2 Gauges

H
3

Baoc_owanosnic
Badc_dognost_stas
B osiust.data_nv_cop
Sarao1
E
Bana0s
Banaos
Sana0s
E
Sanao7
Sana0s
Banaos
5 oscuscope Bareto
3 contrls Sanai

5 Macro Button Banarz
Banat3
Banas
Banars
Sanats
Bb_pwr_good
B con_auorares
3} can_odestate_oo1
3 can_ocesate o0z
3 can_odestate_ooz ~
g v

No
information

Isheat 1

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

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

Sheet2 | [ sheet 1

N/

Tabs to switch between sheets

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

Drag a measurement element from the Toolbox and drop it on the measurement
sheet.
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3 Messurement Folder1 | Toobox 0

Devices
Dislay Flements
&

Drag + Drop

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

If the DDU 9 shows the green status, the value is displayed.

& 9

(Bl O] G I ) B e |
« Q

Roce Mode | Measuring Recording | one

= [Showall

EEEEELERT
[=]

Drag + Drop B acus_cota_rv_copy
Banaot
Sano02
E=
Banaos
Sana0s
Banaos
Sanoo7
Sana0s
Banaos
Sanato
Sanat1
Bana2
Bararz

RaceCon offers different types of measurement elements:

s Wl 5 W
50 50
40 40
30 0
20
20
10
10
] "
0 2351
n5 a5 s0 10 20 30 40 S0 B0
s . ime._san
time,_sec tirne,_sec
Circular gauge Temperature Vertical Bar Horizontal Bar
gauge graph style graph style

time sec | 2351 s ﬁ—]

Measurement label Lo
Numeric indicator
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— Time_ee

18 17 T

16 T

physical value

6
14:17:09,000 14:17:24 000
time [hhzmm:ssms]

Oscilloscope (Chart)

13.1.1 Automatic creation of measurement sheets

RaceCon can create measurement sheets automatically.
You can create and use measurement sheets with the DDU 9 as well as with all other

devices connected to RaceCon.

& sensors
@ posch iz
B customizedsensor
(2] Analogsources
B characeersic uve
B MutipointAdustment
B sensitviyoffsa
(5 Frequency sources

istic

(=) Computed sources
Adustment channel

I characterstc Curve

Dota-Corputed Chark 2 x
e
Bl Geartoakup Table
None s [~ Desopton Hysteresis
-
1 sitivity/
Speed
Proprtes - Conpuied Crarmds X
[82]4) | 7 stondora + 3 -[@)]
G
Name. Computed Channels a8 System overview | J) Datasetmanages |
oSt ¥ x|
[© Erors | [ Warings(t) | [@) Messages2) 3 X
e sender -
A\ 092619 DDU7-Ne... Successfuly connected to devie(EthemetXCE).
© o1 0DU7-Ne.. G chedkuccessh. (K Deve: OOUT BASE 0727 )
(@ 092621 DDU7-Me... Logger data matches thelocal data.

CanChangedProtectionstate

ainforsans | @8 Cav o9 - somed

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

p
Computed Sensitivity / Offset Wizard - Add New_ =

Sensitivity / Offset Properties /
Adjust senstivity and offset by ediing the values on the ight side.
O : Input channel
: g : 3 (B =) display_brightness -
4 g : 3 : ; Y Auds unit group ¥ fods unit
: : Sensitivity
G [ none /mA
4
® et
1 Tonands it S— : st i, ﬂ.ﬂjili nane
[]
E} ;
o 2 4 L] 8 10 1z 4
none
=)
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Computed Sensitivity / Offset Wizard - Add New

=]
Analog Source Properties /
Adjust the analog source properties.

& T Limit minimum

Limit maximum
3,33333333333333 2] mA

2 2 Output data typs
i ‘
2
£ [ Force guantization
t i Factor 0[] mAdinc
; : Offset D‘“, +
)
. : Select existing sheet
oz 4 & 8 w1z || Memrmeniched < from list or enter name
Gese B
of new sheet
] [
T ™
Create Channel '\

Set the unigue name for the channel and add an optional description. =

Name:

brightness

Description:

2. To create the sheets, right-click on DDU 9 and select ‘Create measurement views...’
from the DDU 9 context menu.

| Project 2 X | g Hewrroject [ ppU7
=~ G5 MNew Project

Lol L
i Lod[1 Open..
N ] D|5‘E e e : S Click to create
- @ CA i measurement sheets
.. [ CAl .@J Download configuration...

Name: brightness

Synchronize 3
ﬂ o Current measuring media 3 Input Channal

iﬁ cal Create dataset... ._ﬁPE{ﬂiij—
PIN/SuperPIN... 3

Export..

Import...

Properties

[~
x[@@,@ == 9m

Eam - Computed Chai Delete

de  Rename..

Q B [ show all

|_Name i lz‘ Sou... E‘ Description
B brightness [Moou7

[Bbrightness [Moou7?

The automatically created sheet is inserted in the Project Tree under ‘Measurement
Container’ and '‘Device Channels'. If the DDU 9 is connected to RaceCon and the
status is green, live values of the channels are shown.

13.1.2 Using the measurement sheets

1. When RaceCon is online, press the 'F11" key to switch from ‘Design Mode' into ‘Race
Mode'. The measurement sheet is extended to full screen. The button for offset calib-
ration is active.
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Switch between different sheets using the tabs at the bottom of the window.

Press the 'Esc’ key to return to ‘Design Mode'".

: acc lat - User-defined

jphys | 0,0000G  SENSITL.. 400,000 —
raw 2490,0 mv OFFSET  2500,000 mV

MIN -5 oooje

- ]

ADJ_VAL ﬂ

in
1
i

13.2 Online calibration of measurement channels

— Analog sensors drift with age, temperature, etc.

Manual calibration is necessary

Solution: online offset calibration

— Example: acceleration sensor

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

sensw

A At 0G physical
0G measurement

0, > q
/f U i i
Sensor datasheet: Offset calibration
400mv/G
Offset 2500mY

13.2.1 Enable online offset calibration for measurement
channel

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

2000

1000

Measurement sheet

0 1000 2000 2000 4000 5000 6000
mv .
W
:

In the channel view

ANADSRedp1 B acclat

Name:  acclat

Desaption:

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

Activate switch

ICEETCREY <+ |

13.2.2 Performing the online offset calibration

DDU 9 has to be connected to RaceCon to calibrate the sensor’s offset.

to enable online
calibration

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

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

ment channel name in the Data Area.

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

Raw 0| mv
Pn 0,00
= Lics 4000

Calibration

target value. —> [T

Calbratesdystnent pas . A

Initiate
calibration

P

The sensor’s offset is now calibrated.
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13.3 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 ‘0’ when the vehicle is positioned on a

flat patch.

13.3.1 Configuration of group adjustment

Group adjustment consists of two components:
— An input channel which triggers the adjustment event

— A group of input channels linked to the group adjustment event

13.3.2 Setting up the group adjustment trigger channel

1. Click 'Measurement Sources' in the Toolbox.

2. Drag the ‘Group Adjustment Channel’ element from the Toolbox and drop it on the
DDU 9

QS S % s 790 | s - 1, [ERE] » 2 8 raconode | ) & @ 5
" New Project |

= Sersors
1 BoschWieard

[ Customized Sensor
15 Andog soues

B Choracterisio Cuve

- B Mokt A
B Senstviyset
Drag ~ - y . ‘

BEEE38B8@

Usd[Toe [Name  [¥] Desoiin [V4]
i

D a
CARID_OLP o descrpton [ Sensiiy/Ofset
card_dp_info_ o deserpton 0 Spesd
card_dp_ifo 001 o deseron
o

BEEEECEEEICHEE
g
i
i
g

858 Sysem overview [ Datasel

s | Wares %

Type | Time [ Sender [ Message

Macto actions
Ready. a
A 'Group Adjustment Channel Wizard' opens.
=
Pin Properties -'L
Configure the analog pin properties,
Select the pin to which
Bir: [® anazs rvelpan | I <“— the sensor shall be
connected
Use pullup: r

'« Check the box to activate
the internal DDU 8 pullup-
resistor and set the resistor
value

Pullp vale [zom0 =] Ohm

ek Met> | [ e | concel |

v
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NOTICE

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 adjust-
ment will be triggered periodically.

See chapter ‘Configuring a generic linear sensor’ for further information concerning the
pull-up-resistor.

3. Click 'Next' when done.
The second part of the ‘Computed Sensitivity / Offset Wizard' opens.
11

m

Configure the group adjustment peries. ) ) ) )
Signal is active high

= |*— oractive low

Threshold level [ Loww active signal

Detestion time: [10m = m | 4— Define minimum active
time to detect activation

Retrigger lock time: [00 = ms |y

\ Define minimum time
between two activations

Measurement sheet =] |V\
Enter name to

automatically create a new
measurement sheet

NOTICE

Working with automatically created measurement sheets is ex-
plained in chapter ‘Setting up an online measurement'.

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

6. Click 'OK’ when done.

13.3.3 Assigning channels to the group adjustment

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

3. To add measurement channel(s) to the group adjustment event, check the ‘Calibrate’
box of the desired channel(s).
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13.3.4

Input souce 1 Boschwisd

B Macios [ Customized Sensor
[t | B Cusoas e
< B e ey
s Nl
Double-click T s /
Used | Type | Name. Vo
to open
group Check box to add
i Gear Lookup Table:
adjustment ch:'mne/ to group & tiech
overview adjustment e
T —

8 Stottis | fe Malh Charnels |/ Conditonal Chennels | 88 Device nfo| @8 Faukinio] 8 Festues o 3 op_sd_charnel

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

Triggering the group adjustment

1. Connect the input pin to GND using a push-button.

2. Make sure the pullup-resistor is enabled, if you selected ‘active low’ trigger polarity.
3. Double-click on the input channel ‘grp_adj_channel’ of the group adjustment.
4

Download the configuration on the DDU 9. To connect the DDU 9 to RaceCon, see
chapter ‘Connecting the Unit to RaceCon'.

5. Open a measurement sheet by clicking on the desired measurement sheet in the Pro-
ject Tree.

6. Drag the ‘grp_adj_channel’ and the ‘input_grp_adj_channel’ to the online measure-
ment sheet.

7. Press and release the push-button.

8. The measurement labels indicate the state of the input pin and the state of the ad-
justment.

CDnkaLpoeTes oS ERERSEHS -
‘Bl Edt Vew Edras Hep
DB E s E - B 2 res E@owe @ o B Q[ Resikd |8.8.0 5

< ANAZ -

4 b x| 3 x
Devices

| Display clements

Meas

Voltageat  |EEsz===—p

) Cioular Gauge

] . .
input pin 4 Horzonta Bagaph
Dal o DU an 1 Temperature Gauge
| | @ vertical Bargraph
Drag channels & : ’\ / State of adjustment
on

|_» 0 - Idle
Measurement P 1- Adjustment
Sheet input_grp_ad_charnel | 4979 none triggered .

«—  2-Adjustment lock
grp_adj_channel 0 none time o
o | "oy

Y — | | B steet1 [ G0 sheet2 | 2 ‘i By

Ready. e Project - DDUS - Input-chaniels - ANAZS - 0rp_ad_channel - grp_adi_chernl [3] Offie
NOTICE

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

Bosch Motorsport

DDU_9 Manual 107 / 148



13 | Online Measurement

13.4 Online calibration of multipoint adjustment

channels

Example: measurement of wheel force

— Physical property ‘wheel force’ not directly measureable

— Load transfer through suspension kinematics

— Physical value at sensor position defined by vehicle

— Curve definition by online adjustment at vehicle

Force at sensor

Force at wheel

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

2. Download the configuration on the DDU 9. To connect the DDU 9 to RaceCon, see
chapter ‘Connecting the Unit to RaceCon'.

3. Click on the desired channel in the DDU 9 Project Tree.

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

- [ [ a =3 v o -
— =

Roceode @ ) @ o

et @ DDUB |

fovree ]

i Raw  BES.00 MV i,
Click to open e — %
measurement
channels in
adata view

P
Click to open
Double- — calibration
click to window
open ‘ 3| _Swtvics | @0 Deviorlo | < ANADS | <0 ANAY7 | 3 el
Ready.

online view

40000 {

Analog and
physical value

]

500 100 150 200 200 300 3B00 400 4500 5000
Y

=10l

8 Characteistc Curve

S Mo Adhstnent
[ Senstity/Difet
(=) Frequency souces.

DigtelChannel
Grow Adustment Che.
=) Computed souces

B kel

New Project - DDUS - Input-charnels - ANAD? - {_wheel.

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

Multipoint adjustment calibration
Enter an adjustment value 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
2

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

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

N).

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

9. Repeat for all curve points.

10. Click 'Close’ when done.

The calibration curve is displayed in the online view.

& "Doku_DDUS_Testprojekt.rip - RaceCon
© Bl Edt  Yew Exras Help

DNEdd |4l 7|9

« - |[esanmean] [P @ |28 1vees = 1 onine - E

Racemode | 11 @ o

Tnput-channels |
< ANADS
- < ANADA
B acc_lat
< ANAS
- il ANADE
- il ANAD?
| [ Eheelll
o1 =} ANADS
o1 =} ANADI
L ANATD
L ANATT
L ] ANAT2
L ] ANAT3
L ANATE
L ANATS
L ANATE
L ANAT?
ﬁ ANATR ll

I

System overview: New Pioject @l DDUS |

Raw 2539200 mv 50000
Fhys.  3g56800 N 45000
40000

A diastment value 35000

0oo0] N Calbrate 20000

Calbrate adjustmert points

Pin settings 20000

Pulllp Oft 15000

Stalisics | @ Devicsinfo | ) Featwesio | [ fwheelfr

657200
-

[ BoschWeard
¥ Customized S ensor
=) Andlog sources

Characteristic Curve
B Sensiivity/Offsct
= Fiequency sourcss
Revolution
Velacity
=) Dighal sources
Digtel Channel
Group Adustmert Cha.
=) Computed souces
B8 Chaacteiistic Cuve
I Fuel
e Gear Lookup Table
S Hysteresis
8] Laptrigger
B8 PuM Dt

1000 2000 3000 4000 5000

my

B Senskivity/Dffset
[N Speed

Used Name

B3 Lwheel fi

3 Lwheel fifi

3 raw_f_wheel_fr

B3 raw_f_wheel_fr_fi
] |
Ready

hew Project -

DDUS - Input-channels - ANAD? - f_wheel_

Adjustment points vs. offset adjustment

21
e ko s oot ek
Point | Value | Unit | Calibration Calibrate |
1 745 N Calibrate
2 12548 N Calibrate Calibrate adjustment points
3 34075 N| Calibrate
4 45050 N Calibrate
I/
/ o |,
Overall offset
adjjustment of all
Calibration of curve points.
individual E.g. to compensate
Y curve points 'y sensor drift
Funeer Fr Funeol. 7/ 1
\I /
Ui Ui
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14 Recording

14.1 Features

Synchronized recording of DDU 9 analog and digital input channels, DDU 9 internal

measurement channels, ECU data, Data from external sensor interfaces
— Up to two independent recordings

Measurement rate Tmsto 1s

Two global start conditions (thresholds)

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

14.2 Configuration of recordings
1. Expand the list of ‘Loggers’ by clicking on '+ in the DDU 9 Project Tree.

Project 3 X || g New Project |

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

& CAM Bus1

- CAN Bus 2

..... Computed Channels
B ﬂ /0 Channels

..... 3 Calibration Items

..... Bﬂ Macros

..... Jfe Math Channels

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

@ B Measurement Container

Data - Recording 7 x|

2. Double-click on ‘Recording’ in DDU 9 Project Tree. The recording configuration is dis-
pIayed in the Main Area.

DDU7.1lp - RaceCon V2.5.0.2002

Syoern [ ocoy Tads
El ﬁ o Iﬁ L Mo
o007 A [Jodee | A 0

4 b] [boa-ecxdng a

B [Show all
& B [Showal

[ ame

£

[ rrnerae [=] conin [ eney

Variables can be grouped

"HRIRARRIARANARIRARIAIRRRARRRA AR

m— Tabs to access conditions, settings and statistics

No information

i

3. To add measurement channels to a recording, click 'DDU 9’ in the DDU 9 Project Tree.
In the Data Area, the measurement channels are displayed.

4. Drag and drop desired measurement channels into recording group.
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DDU7.1lp - RaceCon V2.5.0.2002

Drag measurement
channels into group

Recording properties

R Recording | 5 Settngs | [ Satsics

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

cording Channels’ window opens.

DDU7.1p - RaceCon V2.5.0.2002

[

o106

List of channels
selected —| -

R iy |5 s | s

6. Click 'OK’ when done.

Recording rate
Tms..1s

Condition to switch
between fast/slow rate

Recording rate if
condition is 'true’

_ Settings for long
' range telemetry

‘None/Fast/Slow'
(only if telemetry

_unit is available)

NOTICE

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

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

rate’.

Using fast block/slow block transmission

DDU 9 telemetry uses available bandwidth of Telemetry Unit FM 40 (19,200 baud -> ap-
prox. 1,700 bytes/s). The bandwidth has to be divided into channel information to be
transmitted high-frequently and low-frequently using the ‘fast/ slow block’ setting.

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

— Fast block (Block 1) is transferred every cycle and used for a high-frequent transmis-

sion of channel information (e.g. speed, rpm).

— Slow blocks (Block 2...n) are transferred every n-th cycle and used for a low-frequent

transmission of channel information (e.g. tire pressure, oil temperature).
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14.2.1

14.2.2

14.2.3

Block 1 | Block 2| | Block 1 - Block 1 OO0 |Block 1 ) Block 2| OO0

Transmission Scheme

If the maximum bandwidth of a block is reached, a warning will be displayed. To fix this
problem you can view the allocation of the channels and data rate in the ‘Statistics’ tab of
the Main Area. See chapter ‘Recording statistics [ 113]' for more information.

Adding a recording
DDU 9 supports up to two independent recordings.

To add a recording, select ‘Add Recording’ from the context menu of the Logger in the
DDU 9 Project Tree.

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

Adding a recording group
Recording channels can be grouped.

To add a new group, select ‘Add group’ in the context menu of the recording. The groups
can be renamed to 'Gearbox’, ‘Aero’, ‘Engine’, etc.

i Open..

Add group
Export..
@ Import..

& Propeties

Global settings

To display the global DDU 9 settings, select the ‘Settings’ Tab.
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DDU7.tp - RaceCon V2.5.0.2002

@ oow7 | [DaazReardng A
@soval
3 B [showal]
tane ~lsou.. [+]oesrptn_ +
ot dogstc sate (Mo0U7  Soras foncen =
03 o0 ranvake 0C)
a0t o007 rauvale 0C)
05 07 reuvale 0C)
05 07 reuvale 0C)
a) Lanseis a0 007 reuvale 0C)
| soplcaton: [Race racc | 22 v | ’.BMA_ e g)
b) — e r— e ,K| Ban baudate 901 o007 CaNbaudate
— > on bacte 002 o007 Chvbadete
on sarcoin 001 @07 vl
Recdng 1 -Recing on soripnt 02 [Woou7 v sarpeor
c) e ey [ — an v 001 o007 Ca sy,
an s 002 o7 Casyrdron
) — 7T o roceste o7 Caniode st
e on2 roceste o7 Caznodestt
ot sottocorte 0007 canteveyina
e) TP consutcosion | ]] o o o001 o007 caidseednd
it e rfo 002 oos7  caidstednd
) i o rfo 003 o7 caidstednd
i ot e o004 ooy caidsrednd
) i oo o 0s o7 caidstrednd
o do_rfo 007 o7 caidserednd
i e o 08 o7 caidserednd
07 caidserednd
07 caidseednd
o007 caidsednd
o007 caidseednd -
No information
R Recrdy| 1 ets [ st

a) Choose setting for outing counter mode:

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

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

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

¢) Recording Type (Engine or Chassis).

d) Statusblock configuration file for custom Statusblock definition.

e) Choose or create the condition to start recording.

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

g) Setting for automatic fragmentation. Do not change!

14.2.4 Recording statistics

The tab ‘Statistics’ shows the channels’ allocation and their current data rate related to the
transmission frequency of the DDU 9 and the whole transmission system.

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

The data rate of the whole system is often less than the data rate of the DDU 9 and limits
the overall transmission speed.

DDU7.rip - RaceCon V2.5.0.2002

® oowr 4 b || Data - Reserdg »
8 [Showail]
B B [Showal]
= [ [t =
ode_dogrostcstate oou7  Sanasifon denl=
007 ron value ADC )
encot 007 rom value ADC
enc0s 007 rom value ADC
enc0s 007 ron value ADC
enc07 007 ron value ADC
enc0s 007 rom value ADC
can_baudrate_001 o7 Can bt
can_baudrate_002 oou7 At bautate
S T coh R
e can_siw_001 o7 Cat sy
Gomes 0 0 o 3 0 o o o 0o o 3 13 10
can_siw_002 oou7 G syndvoniz
uw M M M ™ o m  m  mom o m 10,00 stk h o ]
- cant RevboCounter o007 cauntevery e
Charods 1 1
e o can2_podestate 007 Cavzrode stat
can2 RevbioCounter o007 cauntevery e
card_d_nfo_001 o007 cardstoredind
card_dp_nfo_002 o007 cerdstoredind
card_dp_nfo_003 o007 cerdstoredind
card_dp_nfo_00+ o007 cerdstoredind
card_dp_nfo_005 o007 cardstoredind
card_dp_nfo_006 o007 cerdstoredind
card_dp_nfo_007 o007 cerdstoredind
card_dp_nfo_008 o007 cerdstoredind
card_dp_nfo_003 o007 cardstoredind
card_dp_info_010 o007 cardstoredind
card_dp_nfo 011 o7 cerdstoredind
card_d_nfo_012 oow7  cordstoredind ~
5 ] v
No information
| 2 Recoraing | £ Settngs | Y statstcs |
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14.2.5 Recording diagnosis

14.2.6

The channel ‘statectrl_ok’ of the DDU 9 can be used for online monitoring of recording

status.

Bit Value
0 1

1 2

2 4

3 8

4 16

5 32

6 64

7 128

Content of status bits

Name Bitset

have been set up cor-

Measurement data is re-

Received data without

All measurement blocks

RECORD

corded.
DATAOK

error.
BLKOK

rectly.
STARTED

A measurement has

been set up.

Name
RECORD
DATAOK
BLKOK

STARTED

Bit cleared

No measurement data will be stored because meas-
urement thresholds are not reached.

Discarding received data because of wrong
timestamps. Check wiring of SYNC signal.

Some measurement blocks have not been set up
correctly.

A measurement is not set up. Either no recording
configuration has been found or logger software
upgrade is not activated.

Displaying online recording diagnosis
(‘statectrl_ok")

1.

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

Drag channel 'statectrl_ok’ from the Data Area and drop it on the 'Bit-LED" element.
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DDU7.rip - RaceCon V2.5.0.2002

nnnnnnnnnn ider 1 < | [Baia=0007 o

@ showei ] g
B3BB DB Bl
= =

& sheet2 | sheet 1

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

— Measurement correctly initialized, but recording threshold(s) not reached: 254
— Measurement correctly initialized, DDU 9 is recording data: 255
— Values less than 254 indicate an error state

— 'statectrl_ok’ can be linked to an alarm on the display. See chapter "“Alarm’ display
element’ for details.

14.3 Recording data on USB device
1. Plug an USB device to DDU 9.
2. Prepare a recording configuration in RaceCon.
3. Power on the system and connect with RaceCon to the vehicle.
4. Download the configuration to the DDU 9.
5. Record measurement data. If an USB device is present, the DDU 9 stores the data in
parallel on the internal memory and the USB device.

Internal Memory

USB Device

USB Bus

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

8. Start the WinDarab software.
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[Dinsert

=R 1@ 4~

@ Out Lap  Loptime

1«4 > 1 x \Worksheet#1

Erents @ x

9. Click on the ‘Import/Export’ icon.

10. Select ‘Data logger CXX/DDUX/MSX and click 'OK’ when done. The '‘Read measure-
ment data’ dialog opens.
Click

‘read data from
logging device'

TiTNB s

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

e
. Choose your DDU
Settings | Current Import | Recent Import

from dropdown list

Import sources Common options
FlashCard / USB-5tick [T Delete ARP cache entry after ping to device failed.
Device Force password, if not set by recording uration:
[leust [ 7)lnen
Device /Flash

L~

1P | Device: - / [#] Import all on connect
Delete transferred files
Export file: | One file for each lap M
Save filesin:  C:\Bosch\WinDarab'\Data'\DataFiles E]
Subfolder template: M
Filename template:  [CardInfo] outing [outingd3]-[ap03] -

Advanced... ] [ Comment Fields Apply changes

12. Activate '‘Apply changes'.

Insert the USB device into the PC. Data transmission from device starts automatically.
Measurement files are stored automatically in the base folder.



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

S I o

Settings | Current Import | Recent Import |
Data source: |FTP 23.06.2015 12:11:11 Metwork [DDU7 - 10.10.0.207 <& 183ms
Mame Size (MB) Get Get(MB) Progress
EI—TP 23.06.201512:11:11 0o [ 0.0 Connecting
Auto Scroll ] Show all files

e
Settings ICurrent Impert | Recent Import

MName Size (MB)  Success

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 drop it into the
measurement data window. The measurement channel’s graph is displayed

=TT
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NOTICE

For more detailed descriptions and instructions refer to the Win-
Darab V7 manual.

14.3.1

14.3.2

USB device handling hints

Using the USB device

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

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

Data recorded on the DDU 9 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!

If the USB device is unplugged while recording is active, parts of the measurement data
may be missing.

If the USB device is unplugged and re-inserted for < 4 s while the DDU 9 is powered up,
the DDU 9 still records data.

If the USB device is unplugged and re-inserted for > 4 s while the DDU 9 is powered up or
a different USB device is plugged in, the DDU 9 restarts. In this case, the DDU 9 is not op-
erational for 1.5 s.

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 9 display page.

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

State Description

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

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

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

3: Stop: Device unplugged The USB device has been removed.
The DDU 9 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.
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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 9.

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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15 Lap Trigger

15.1

15.1.1

Lap trigger (timing beacon)

Why do we need a lap trigger (timing beacon)?
— Vebhicle lap time measurement
— Calculation of lap-dependent functions (lap fuel consumption, min/max values)
— Calculation of lap distance dependent functions

— Control of data logging system

Types of Systems
— GPS based (low cost, low precision)
— IR based (low cost, high precision, limited reliability)

— RF (microwave) based (high precision, high reliability)

IR and RF based Systems consists of
— Transmitter (trackside unit)

— Receiver (in-vehicle unit)

>>>

Lap Trigger
Receiver

Lap Trigger
Transmitte

Electrical trigger signal

In DDU 9 all sources of measurement channels can be used as trigger signal.
— Analog input
— Digital input
— CAN input

Signal (measurement channel) properties

Low active signal (Bosch triggers): Trigger releases if signal is below the threshold.

Threshold

High active signal (other manufacturer's triggers): Trigger releases if signal is above the
threshold.
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| S A P Threshold

Two types of trigger signal:
— Main trigger (end-of-lap at start/finish line)
— Sub-trigger (segment time, optional, not applicable with GPS lap trigger)

Bosch standard:

— Main trigger 20 ms, low active (Recommendation for RaceCon “Detecion Time" set-
ting: 15 ms, Setting must be a slightly shorter period than the signal length of the
trigger to avoid a missed trigger due to the update rate)

— Sub trigger 40 ms, low active (Recommendation for RaceCon "Detecion Time" setting:
30 ms)

15.1.2 Prevention of false triggers
— Race track topology and transmitter location frequently cause false triggers.
— Software functionality prevents acceptance of false triggers.

— Minimum vehicle speed for acceptance of trigger prevents false triggers while vehicle
is stationary in the pits.

— Time based re-trigger protection prevents false triggers due to signal reflections on
main straight.

— Lap distance based retrigger protection prevents false triggers due to track topology.

15.1.3 Forced triggers
Lap distance based insertion of ‘forced trigger'.

Under race conditions, trigger signals are sometimes missed. Software functionality intro-
duces ‘forced trigger'.

15.1.4 Setting up a lap trigger
1. Click 'Measurement Sources’ in Toolbox.

2. Drag 'Laptrigger’ into ‘System Overview'. Do not drop it on ‘DDU 9'!
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3.

DDU7.1lp - Rac

T | & e ot
S50 Tumights0° 5 Showrd
Race vede

B om0t 8 srop o

8 Sheetl

Dt -Nen Project ax .

333088 @M@ sl
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] Eressren i

Baoc_pracuosTic Boou7  Trggers the

Badc_dagrossc stz Boow7  sgnsk fonc

Bana03. Woou7  raw valve AT
Banaos Woou7  ramvalue AT -
o 0 v

[ ropertes
[2E]81 | 7 sansars - 12 -[@)]

E Drag + drop

Diplay Bements
Nessaementements
Measurementsources

2 sensors

Bl Bosch wizard
B customized sensor
=) Anslogsources
B Choracerisic Curve
B Muitpoint Adustrent
[T
(2 Frequency sources
[
Revalutin
veocty
=) Computedsources

4 e overven | ) Daaetnoges |

T
[ eron | (@ wamingem | [© Mesmgesae

e me e wesme

@ 12431 OOUT-Ne.. Logger data matches thelocaldata.

A tiew ooUrte.  Letcmetn o deicelheneCr)

A 113308 DOU7-Ne..  Successhuly comnected to device(EthemetXCP).

© 130 ooyt Ok, G Dece: 007 MSE 0727 )

@

U309 DOU7-MNe...  Loggerdota matches thelocd dat.

| Bairfostas [N Log sepped

A 'Laptrigger Wizard' window opens.

Laptrigger Wizard - Add New ==

Laptrigger Configuration
Select signal source and speed input of the lapirigger and adjust the track distance.

Configure on device: @ opu7 - -

Signal source: -1 Laptrigger pin | M ‘ <

Speed input: ‘.Bweed |" -

Track distance: [ 40007%] L

Click "Finish’ to complete the operation.

A pre-configured lap trigger window opens.

Choose the device which
receives the trigger signal

Choose the signal channel
for the trigger signal

Choose the source for the
vehicle speed

Enter the distance of
the racetrack
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e n a9 h 0 )

Laptrigger confic  ation

General | presettings | Canditons | Trigger | Countdown | segment tming [ ps |

Configure on device:
a) =

—_— @

b) Signal source:
_ E-ﬂ GPSLaptrigger [~

0 5

d, ) —_— ) Not Used

I [€] configuration J

a) Change signal device, if desired.

b) Change signal channel, if desired.

¢) Choose signal threshold. See chapter 'Electrical trigger signal' for details.

d) Define threshold of input channel signal when trigger is released.

Only possible, if no digital source is selected as signal source.

e) Define presettings for trigger. See chapter 'Lap trigger presettings' for details.

f) Define condition settings, change signal for vehicle speed, define speed settings.

See chapter 'Distance based retrigger protection' and 'Distance based forced trigger' for details.
g) Define settings for main trigger. See chapter 'Lap timing' for details.

h) Define settings for counddown timer. See chapter 'Countdown timer" for details.

i) Define settings for sub trigger. See chapter 'Segment timing' for details.
j) Define settings for a GPS lap trigger. See chapter 'GPS lap trigger' for details. Only applicable
if the signal source is set to 'GPS lap trigger'.

RS © woprigger x|

Preset values for lap counter T R A =

and outing counter ap e st e .
" . Outng coutersart vbe:

Minimum laptime that a new i ous

‘best laptime' is accepted — | | e W s

Lap time best preset:

Preset value for 'best laptime' —————»

| @ configuration
Change signal for vehicle speed, T
if desired. — [
WD speed e
Enter minimum speed for g
_—

& ko

trigger release. S—

Define settings for distance 4: . dstance .

based retrigger protection. o m

] Enforce ptrgger

Max. dstance:
120Z] o

Define settings for distance
based forced trigger.

| & configuration |
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Define settings for lap timing " .

I | Trigger
(main trigger). ettt
— Retrggrkockme:
Define settings for sub trigger. S | =

Not applicable with a GPS lap trigger.

5000E]

| @ contguration |

GeneroPrseting | Condtons | Triger | Coutéon |Segment g

Define settings for countdown ode:
timer. > = :
st e ]
@ conturcn |

_

Define settings for segment e

3 =

timing. - >

Nr. | Segment dstance (m)

| @ corigronon |

Only applicable for a GPS Laptrigger

Define the latitude and

[ General [ Presettings [ Conditions | Trioger | Countdown [ Segment timing | GPS

longitude of the GPS e s
detection point. - B2 oD
\. Decimal longitude:
b 8,56584700/ %] DD
X . Laptigger detecsonrange:
Define the detection ] B m
range around the 5 chamnel sources
[\ N Longitude source:
detection point. 85 [
/‘ Lattude source:
Define the channel = — > B8 [
. —_— GPS drection source:
sources for Longitude, > [ gos_directon [~
Latitude, Direction and | 7S speed sorce:
B ops_spes =
Speed.

[ configuration ‘

124 / 148 DDU_9 Manual Bosch Motorsport



Lap Trigger | 15

15.1.5 Lap trigger channel diagnosis/counter reset

To display a quick lap trigger channel diagnosis and to reset counters use the diagnosis
page in RaceCon. Any 'Laptrigger_xxx' channel can be displayed.

Double-click on any ‘Laptrigger_xxx' channel in the Data Area. Example: 'laptrigger_lap-

dist_dls’

A diagnosis window opens in Main Area.

Laptrigger - Laptrigger dagnosss  reset counters.

Track Condtons
—— wim | VehideSpeed | -] kmm
Lalih =% Lap Distance -lm Reset
EnforceTrggerat 120 5%

Lap Counter -| laps | Resztwo1
Man Trgger
s WO |fergear (T o B
Sgnal Tmeout 5000 ms o

Main Trigger —-| none Test Trigger
Miimum Speed 2 kmn
Intermedate Trigger Intermediate =] none

ion Time %)

prsn " Best Laptime -|ls Reset t0 100,00

Sgnal Tmeout 5000] ms

Reset segment times and best aptme

BB Loptrigger_signal_dis x|

Lap trigger diagnosis scheme

Button to reset lap distance to 0

/ Button to reset lap counter

«—— Button to reset outing counter

— . )
Button to generate trigger signal

<—— Bultton to reset best lap time

<— Bultton to reset best lap time and
distance-based segmentation

Threshold Evaluation
Logic Conversion

Signal

Characterization

Retrigger Lap Counter

Recording

Input
channel

Time Time

Analog signal Digital realtime
representation
of input channel

with positive logic

15.1.6 Lap trigger presettin

Laptrigger_signal_dls

Laptrigger_mainsig_dls
Laptrigger_imtrigsig_dls

l Protection l

Laptrigger_maintrig_dls
Laptrigger_imtrig_dls

+— +—

A 1s pulse is generated,
if a valid lap trigger pulse
has been detected

gs

Time Time

A 0.4s pulse is generated,
if a valid lap trigger has passed
retrigger protection

When the reset buttons on the diagnosis page are activated, these values are used.

Preset values for lap counter
and outing counter

Minimum laptime that a new
'best laptime' is accepted

Preset value for 'best laptime' —————»

S

&l Configuration

15.1.7 GPS Lap trigger

(Bl Leptrigger x|

Lap counter start value:

Outing counter start value:

Lap tme threshod:

Lap time best preset:

The GPS lap trigger uses a GPS signal to trigger the lap timer. To function this timer an ex-
ternal GPS sensor (see GPS Sensor) has to be connected to the device and a detection
point with a detection range has to be defined in RaceCon.
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The GPS detection point is defined by the latitude and longitude. The easiest way to get
the latitude and longitude of a finishing line is due to a web mapping program such as
google maps. With google maps, simply left-klick on the spot where you want to set the
detection point. The information about the latitude and longitude will show up, in general
the latitude is given at first. You should insert at least five decimal places for sufficient pre-
cision.

Hockenheim
49 327775, 8.565858

Photo: Google Maps

The detection range defines the radius of a circle around the detection point in which the
lap trigger can be set. The lap trigger will be set as soon as the distance between the car
and the detection point has reached its smallest peak. By this function an imaginary finish-
ing line is calculated inside of the detection circle.

The imaginary finishing line can only be calculated if all channel sources are defined cor-
rectly. The latitude and longitude channel sources are mandatory for the functionality.
Missing direction or speed source lowers the precision of the system.

Deftr7e the latitude and General | Presettings | Conditions | Trigger | Countdown | Segment timing | GPS
longitude of the GPS s
detection point. _— B oo
\. Decmal longitude:
7 E,sssanmn&” DD
. . Laptrigger detection range:
Define the detection —— ] 2B m

range around the
detection point.

Define the channel
sources for Longitude,
Latitude, Direction and
Speed.

[ E o tong
Latitude source:
4»@ ey
-
> @ aee
\ GPS speed source:
N @B oe o

GPs channel sources: :

Longitude source:

GPS direction sour

[€ configuration

NOTICE

The configuration of the sensor update rate and the detection range
must insure to receive a valid GPS point in the detection range, des-

pite the occurring vehicle speed near the detection point.
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15.2 Counting outing/laps/fragments

1 1
Speed 4 1 1 1 1 1
1 |/ 1
1 1
| 1 1 1 1 1 1
| 1 1 1 1 1 1
1 — . 1 1 I 1 1 1
1 1 Lap 1 1 lap2 I Llap3 I Lap4d 1 Lap5h 1 Lap 6 1 Time
| QOutlap | 1 I 1 1 Inlap 1
Power Start of Lap trigger  Lap trigger  Lap trigger  Lap trigger  Lap trigger End of
ON  Recording Recording
1 (Power OFF)
: + > 1
1
Outing

Functionality
— Power ON: system + measurement is initialized but not yet started
— Global start condition fulfilled: recording starts
— Reception of valid lap trigger: recording of lap completed, new lap starts

— Power OFF or Global start condition not fulfilled: recording of lap completed, system
shutdown

The system is counting:
Outing:

— The outing counter is incremented with each power cycle when at least one valid lap
(not by forced lap trigger) was recorded

Lap:

— Leaving the pits to lap trigger

— Lap trigger to lap trigger

— Enforced lap trigger (see Distance based forced trigger [ 129])
Fragment:

— Test bench operation

— Power cycle on track or box (e.g. engine stalled)

— File fragmentation size [MB], time [sec]

Channels for display

To display counters use the following channels:

Channel Function
Laptrigger_outcnt_dls Outing counter
Laptrigger_lapctr_dls Lap counter
Fractr Fragment counter

Counting in WinDarab

To automatically name recorded files use filename templates in WinDarab dialog:

Filename template Function

[outing] Value of outing counter
[lap] Value of lap counter
[fragment] Value of fragment counter
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15.3

15.3.1

15.3.2

[###03] indicates: ‘always use 3 digits with leading zeros'.

Lap timing
There are different possibilities to adjust the lap trigger to the timing situation.

The detection time defines the minimum time the input signal changes its state. E.g. a low
active signal needs to be below the threshold for min. 15 ms to release the trigger.

Channels for display

To display lap times use the following channels:

Channel Function
Laptrigger_lapctr_dls Number of completed laps
Laptrigger_laptime_dls Running laptime
Laptrigger_laptime_best_dls Laptime of best lap
Laptrigger_laptimeold_dls Laptime of last lap completed
Laptrigger_laptimeseg_dls Segment time of last segment
Laptrigger_lapctr_dls Number of completed laps

Time based retrigger protection
Trigger is locked for 5 s after main trigger was received.

To deactivate time based retrigger protection, set ‘Retrigger lock time’ to 0 ms.

Define settings for lap timing
(main trigger).

G ings | Conditions n |
t e:
15| ms
Retrigger lock tme:
5000%] ms

Define settings for sub trigger. > AR —
Not applicable with a GPS lap trigger.

| @ conigurtn |

— |
l——
f 5000ms

Main Trigger

Distance based retrigger protection

Trigger is locked until configured min distance (i.e. 80 % — 3200 m) of track distance (i.e.
4000 m) has been covered. To deactivate distance based retrigger protection, set min dis-
tance to 0 %.
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Laptrigger configuration

Chang e sig nal for vehicle P eed, [ Ganera | resetings | Canitions | Trigger | Coutdown] segmentuming
if desired. TT— e
w3 -
Enter minimum speed for —
. _— ]
trigger release. Tk dance

4000/% m
Define settings for distance 4: PO o %

based retrigger protection.
[¥] Enforce aptrigger

Define settings for distance /

based forced trigger.

| @ configuraton |

— |
1
f mm Trigger prohibited

Main Trigger

15.3.3 Distance based forced trigger

After a missed main trigger, a forced trigger is inserted, if the configured max. distance
(i.e. 120 % — 4800 m) of the track distance (i.e. 4000 m) has been reached. In this case, the
channel ‘Laptrigger_distlap_dls’ starts at the delta between the max. distance and the track

distance (i.e. 800 m).

To deactivate distance based forced triggers, uncheck box.

Laptrgger configuration

Change signal for vehicle speed, e e
if desired. —_— "
Enter minimum speed for [
. —> 2021 km/h
trigger release. Track disance

s m
Define settings for distance 4 A s 0 %

based retrigger protection.

9] Enforce bptrgger
Max. distance:

Define settings for distance /

based forced trigger.

8 confguration

ot

Missed Trigger  Forced Trigger
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15.4 Segment timing

15.4.1

Segment timing is the calculation of elapsed time for parts of laps (segments).
Segments are defined:

— based on sub-trigger signals (additional transmitters)

— based on distance travelled
Times for segments are compared to:

— Last lap completed

— Fastest lap
Channels for display
To display segment times use the following channels:
Channel Function
Laptrigger_lapdiff Time difference between finished lap and last lap
Laptrigger_lapdiffb Time difference between finished lap and best lap
Laptrigger_lapseg_dlast Difference of lap segment time compared to last lap
Laptrigger_lapseg_dbest Difference of lap segment time compared to best lap

Sub trigger mode

Using main trigger (20 ms pulse) at Start-Finish-Line. 3 sub triggers (40 ms pulse) posi-
tioned at 1,000 m, 2,000 m and 3,000 m.

To deactivate sub trigger mode uncheck box.

Define settings for lap timing
(main trigger).

s o camesne]

Define settings for sub trigger. > IO— -
Not applicable with a GPS lap trigger.

| @ confguration

Sub Trigger

4

Ao Sub Trigger

<= Sub Trigger

— |
]

t

Main Trigger

The sub trigger mode cannot be used with the GPS lap trigger.
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15.4.2 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'.

Define settings for segment
timing. —_

Nr..| Segment dstance (m)

| @ coniguration

+0.1s

3000m

-0.3s

1000m

] —]
" 1 1 1

Main Trigger

15.5 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_dIs which can
be displayed.

[ Goneral[Fessings | Condtons [Trger| Countdon [Ssgment tng

Define settings for countdown o

» [vone

timer. >

Start time:

| @conturaten
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16

16.1

16.1.1

16.2

16.3

GPS Sensor

This function requires the installation of Software Upgrade 2.

GPS (Global Positioning System)

Space-based global navigation satellite system.
GPS provides positioning, navigation, and timing services to worldwide users.

GPS receiver (sensor) gives digital information about position (longitude, latitude, height),
ground speed, course, and status.

Two types of GPS receivers:
CAN output -> Read in messages via CAN Input of DDU 9 (not covered here)

Serial output -> Read in messages via RS232 Interface of DDU 9 (serial interface 2)

Serial interface characterization
Serial Interface is characterized by:
Voltage levels: RS232 is standard (+/-12 V), UART (0 V/ 5 V) needs level shifter

Baud rate: 9,600 is standard for GPS, DDU 9 supports 1,200 to 115,200 baud. GPS Rx inter-
face baud rate must match DDU 9 interface baud rate. DDU 9 Baud rate can be set with
the ‘GPS_BAUDRATE' characteristic Data format: DDU 9 expects 8 data bits, no parity bit, 1
stop bit (8N1)

Protocol
DDU 9 expects NMEA Protocol (ASCII).

The following messages are decoded:

Message Function

GGA GPS fix information

GSA Overall satellite data

GSV Detailed satellite data

RMC Recommended minimum data for GPS
VTG Vector track and speed over the ground

On most GPS sensors, these messages are activated in the default configuration.

Sensor recommendation

The system has been tested with the Navilock NL-8004P MD6 Serial PPS Multi GNSS Re-
ceiver. This sensor is based on a U-Blox 8 chipset and is fully configurable with the
Navilock “U-Center” software. To use this sensor with Bosch Motorsport components the
transfer rate, the satellite system and the update rate need to be reconfigured. More in-
formation about the configuration can be found in the Appendix.
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16.3.1 Configuration of the recommended Navilock
NL-8004P MD6 Serial PPS Multi GNSS Receiver

For the sensor configuration, the sensor needs to be connected to the Navilock software
"U-Center” which is available from Navilock free of charge. Navilock offers a USB connec-
tion cable for the sensor.

In "U-Center” click “View"” — “Configuration View" to start the configuration. The follow-
ing 3 points have to be changed:

Transfer Rate
— Click on “PRT (Ports)”.

— Change the baud rate to a fixed value, this value needs to meet the setting of Race-
Con. For a good signal quality we recommend 115,200 baud.

— Click on “Send” to store the new setting in “U-Center”.

(8] Configure - Ports oo s
ANT (Antenna Settings)
CFG (Configuration)
DAT (Datum)

DOSC (Disciplined Oscillator) ol [1-UseRTI =

EKF (EKF Settings) Protocol in lm
ESFGWT (Gyro+Wheeltick) Pratacal aut lm
ESRC (External Source Config)

FXN (Fix Now Mode) Baudiate m
GNSS (GNSS Config) [l Auito bauding

INF (Inf Messages)

ITFM (Jamming/Interference Monitor)
LOGFILTER (Log Settings)

MS5G (Messages)

MNAVS (Mavigation 5)

MNAVKS (Navigation Expert 5)

MMEA (NMEA Protocol)

QDO (Odometer/Low-5peed COG filter)
PM (Power Management)

PM2 (Extended Power Management)
PRT (Ports)

»
»

— | UEX-CFG [Config) - PRT (Parts] 3 —

m

m

Owverzampling

[~ Extended T timeaut [»<Fw7.00)
Tx-Ready Feature [>=Fw7.00]

RINV (Remote Inventory) I Enable
RST (Reset) T Inverse Polarity (low-active]

RXM (Receiver Manager) Threshold ID
SBAS (5BAS Settings) Iﬁ
SMGR (5ync Manager Config) A 0 _ m

THhANNE (Tiwenm Al =)

@ | X | Esend 2ol [ | §

— Click on “CFG (Configuration)”.

— Click on “Send” to save the new setting on the sensor.
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[@] Configure - Configuration

E=R[EcR S

ANT (Antenna Settings)

CFG (Configuration)

DAT (Datum)

DOSC (Disciplined Oscillator)

EKF (EKF Settings)

ESFGWT (Gyro+Wheeltick)

ESRC (External Source Config)

FXM (Fix Mow Mode)

GNS5 (GNSS Config)

INF (Inf Messages)

ITFM (Jamming/Interference Monitor)
LOGFILTER (Log Settings)

M5G (Messages)

MAYS (Mavigation 5)

MAVKS (Navigation Expert 5)

MNMEA (NMEA Protocol)

QDO (Odometer/Low-5peed COG filter)
PM (Power Management)

PM2 (Extended Power Management)
PRT (Ports)

PWR (Power)

RATE (Rates)

RINV (Rernote Inventory)

RST (Reset)

RXM (Receiver Manager)

SBAS [SBAS Settings)

SMGR (Sync Manager Config)

TRAANE Mivan Ao

| »

LB - CFG [Config) - CFG [Configuration)

" Revert to last saved configuration

" Revert all but ANT default configuration
" Revert to default configuration

' Save curent configuration

" User defined operation

Clear Save
0-PRT
1-M5G
2-IMF
3-May

4 - ik

5 - Reserved
E - Reserved
7 - Reserved
2-EKF

m

3 - Reserved
10-ANT
11-LIC
12-USER O
13-USER 1

14-USER 2
15-USER 2

o

@ | X | Esend a¥rol [ | @ & E

Devices

2-I2CEEPROM
4 -SFIFLASH

Load

0-FRT
1-M5G
2-IMF
3-May
4 - R
5 - Reserved
E - Reserved
7 - Reserved

3 - Reserved

11-LIC

12-USER O
13-USER 1
14-USER 2
15-1SER 3

Satellite System

— Click on “GNSS (GNSS Config)”.

— Set the ticks as shown in the following picture.

— Click on “Send" to store the new setting in “U-Center”.

— As during configuration step 1, click on “CFG (Configuration)”.

— Click on"Send" to save the new setting on the sensor.

[@] Configure - GNSS Configuration

MNAVXKS (Mavigation Expert 5)

MNMEA (MMEA Protocel)

00O (Qdometer/Low-5peed COG filter)
PM (Power Management)

PM2 (Extended Power Management)
PRT (Ports)

PWR (Power)

RATE (Rates)

RINV {Remote Inventory)

RST (Reset)

RXM (Receiver Manager)

SBAS (SBAS Settings)

SMGR (5ync Manager Config)

TRAANE (Timma hdmelat

Mumber of channels available

Number of channels to use

For specific SBAS configuration use CFG-SBAS

o[- eS|
ANT (Antenna Settings) - . .
— | UEX - CFG [Config] - GNSS [GNSS Confi
CFG (Configuration) Wefial [ el
DAT (Datum)
DOSC (Disciplined Oscillator] " s o
EKF (EKF Settings) GNSSID configure GNSSname enable min  max Signals
ESFGWT (Gyro+Wheeltick) 0 2 GPS ¥ [s [
ESRC (External Source Config) 1 I~ SBAS I~ Il_ |3_
FXM (Fix Mow Mode) r =
i I 0 I o]
GINSS (GNSS Config) 2 e
INF (Inf Messages) 3 I3 BeiDou r I 16
ITFM (Jamming/Interference Monitor) 4 r IMES r I 0
LOGFILTER (Log Settings) E
3
MSG (Messages) 5 ¥ Qzss r | ™ LisalF
NAVS (Navigation 5) & v Glonass | [14

32

#E TR

32 [~ Auto set

For specific GLOMASS configuration use CFG-GLO

- |« ]

@ | X | Esend 2ol [5¥ | g8 & [
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Update Rate

— Click on “RATE (Rates)”.
— Change the "Measurement Period” to 55 ms.

— Change the "Navigation Rate” to 1 cyc.

— Values which lead to a lower frequency will lower the precision of the sensor, we re-

commend the mentioned values.

— Click on "Send" to store the new setting in “U-Center”.

— As during configuration step 1, click on "CFG (Configuration)”.

— Click on"Send" to save the new setting on the sensor.

Configure - Rates

ANT (Antenna Settings)

CFG (Configuration)

DAT (Datum)

DOSC (Disciplined Oscillator)
EKF (EKF Settings)

ESFGWT (Gyro+Wheeltick)
ESRC (External Source Config)
FXM (Fix Mow Mode)

GNSS (GNSS Config)

IMNF (Inf Messages)

LOGFILTER (Log Settings)
M5G (Messages)

MAVS (Mavigation 5)

MAVHS (Navigation Expert 5)
NMEA (NMEA Protocol)

PM (Power Management)

PRT (Ports)

PWR (Fower)

RATE (Rates)

RINV (Remote Inventory)

RST (Reset)

RXM (Receiver Manager)
SBAS (SBAS Settings)

SMGR (5ync Manager Config)

THhAMNE (T e KaA )

ITFM (Jamming/Interference Monitor)

QDO (Odometer/Low-5peed COG filter)

PM2 (Extended Power Management)

»

— | UBX-CFG [Config) - RATE [Rates)

9s

Time Source |1 - GPS time vl
Measurement Period I 55 [ms]

Measurement Frequency 1818 [Hz]

| 1 [ewe]

Mavigation Frequency 1818 [Hz]

Mavigation R ate

m

@ | X | Esend %ol [ | §

NOTICE

Sensor needs reception for visible signal.
It takes time to start the sensor.

16.4

Measurement labels

The decoded NMEA messages are copied to these DDU 9 measurement labels.

Measurement label
gps_PDOP
gps_HDOP
gps_VDOP

gps_lat

gps_long

gps_elv

Function

Position Dilution Of Precision
Horizontal Dilution Of Precision
Vertical Dilution Of Precision
Latitude +/- [degree]
Longitude +/- [degree]

Antenna altitude above/below mean sea level (geoid) in

meters

Bosch Motorsport
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16.5

Measurement label
gps_speed
gps_direction

gps_declination

gps_year
gps_mon
gps_day
gps_hour
gps_min
gps_sec
gps_hsec

gps_smask

gps_sig

gps_fix

Function
Speed over the ground in kilometers/hour
Track angle in degrees

Magnetic variation degrees (Easterly var. subtracts from true
course)

Years since 1900

Months since January - [0,11]

Day of the month - [1,31]

Hours since midnight - [0,23]
Minutes after the hour - [0,59]
Seconds after the minute - [0,59]
Hundredth part of second - [0,99]

Bit mask over received NMEA sentences (Bit 0 = GGA, Bit 1 =
GSA, Bit 2 =GSV, Bit 3 = RMC, Bit 4 =VTG) within last second.
GPS quality indicator (0 = Invalid; 1 = Fix; 2 = Differential, 3 =
Sensitive)

Operating mode, used for navigation (1 = Fix not available; 2
=2D; 3 =3D)

These measurement labels are arrays, where the indexed element points to the same

satellite.

(E.g. gps_info_satsigstrength[3] tells the receiving signal strength of satellite 3. Satellite 3
has the SAT-ID given in gps_info_satid[3])

Measurement label
gps_info_satid[ ]

gps_info_satinuse[ ]

gps_info_satelevation][ ]

gps_info_satazimuth[ ]

Function

Satellite PRN number

Used in position fix

Elevation in degrees, 90 maximum

Azimuth, degrees from true north, 000 to 359

gps_info_satsigstrength[ ] Signal, 00-99 dB

GPS troubleshooting

Electrical

Is the transmitter signal of the GPS sensor connected to the receiver pin of serial interface

2 of the DDU 9?

Is the GPS sensor powered up?

Does the GPS sensor deliver RS232 signal levels?

Is the sensor connected to the ,sensor ground” of the device?

Interface

Do the baud rates of the GPS sensor and the DDU 9 match?

Is the GPS sensor set up for 8N1 transmission parameters?

Is the GPS sensor set up for NMEA messages?

Are the GGA, VTG, RMC messages activated?
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GPS sensor start-up

Does the GPS sensor 'view' the sky?
Did the GPS sensor complete its initial start-up procedure? This may take up to 20 min.

A correct reception is indicated when ‘gps_fix' is showing ‘3D Fix'.

GPS sensor values are frozen

Does the sensor has lost its reception? The old values will be kept if the reception is lost.
The gps_smask channel shows which NMEA sentence is received.
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17

17.1

Predated Laptime

The predated laptime function allows to compare the current lap- and segment time with
the predated time of an expected lap. Additional the function can estimate the laptime of
the current lap. This functionality is integrated in the laptrigger module in RaceCon.

Setting up the predated laptime

To use the predated laptime function you need to set up a laptrigger as described in the
chapter Lap Trigger. Under the ribbon “Segment timing” you need to choose your seg-
mentation mode which can either be distance or intermediate trigger based.

Laptrigger configuration

| General | Presettings | Conditions I Trigger I Countdown | Segment timing | GPS

Distance or
Intermediate Hane:
T . [DISEHC& -
rigger
99
Enter your Lap segment lengths and times
Segment time Nr. | Segment length {m) Segment time (s)
and distance —%» |1 |50 44,500
2 1.000 93,200
= \ |
Enter your
Entire lap time:
expected S
; " = s
laptime —>

For the distance mode you need to check on an old lap or estimate how long it takes to
travel the segment distance. Please enter those values into input field. The values can also
be copied and pasted to the input field from an excel sheet as a normal text. In the inter-
mediate trigger you just need to set the expected time the driver takes to reach the seg-
ment trigger.

NOTICE

Please note that the segment time and length is always measured
from the start line or where the main lap trigger is set.

17.2

Functionality and channel outputs

Following output channels are generated by the predated laptime function.

Laptrigger_lapdiff_pred_dls Laptime difference between the predated
and the last laptime

Laptrigger_lapsegdiffpred_dls lagseg difference between the last segment
and the predated segment.

Laptrigger_Lapcurrpred_dls Estimated laptime of the current lap, based
on the predated laptime and the predated
segment deviations

The channel Laptrigger_lapdiff_pred_dls is updated as soon as the main lap trigger is re-
ceived. Both other channels are updated as soon as the next segment distance is travelled
or the next intermediate trigger is received.
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18 Firmware

18.1 Firmware and configuration
DDU 9 holds 4 types of data:
Firmware: the software (PST program file) of the DDU 9.

Configuration: the configuration of Input channels, CAN 1/O, PWM, display configuration,
recording + telemetry configuration.

Calibration data: Characteristic curves and offsets created by online calibration at the
vehicle.

Recorded data: Measurement data recorded during vehicle operation.

RaceCon Dou
DOU  RaceCon Project
Pragram Consistency check
:m_._, r""lﬂ - |:I'11.3|*. ...........................|..-IFI - m1.3|
13 g ‘Update Firmeare’
Wy Open Consistency check
— ol ol e
Fovnee| +—1 | | Configuration | | contguration |
P osaus ‘Doericad configuration’
oy ‘Uplaad b File'
B | Calibration Data |
’ ‘Dowricad frem Fle’
ot 33 WinDARAB ‘Rsad Meazunsment Dats’
L3 |4 | Recorded Data |
HK
F

18.2 Firmware update

The scheme shows the process during each connection between RaceCon and DDU 9.

m-—.d—’

Firmware version

consistency check
Version mitc/ \"m does not match
-
§ wma o EPY. ghack mccasihd, [EPK Dever: BOUMASE O | [ 18509 ) Sucen sl conmacsad i Je- il res LT
LT o The ECLI data machat the cusent sromed data S Py it o i fockad WP A DOUA_BAGE_ 013, 301 - FPX e OOUR BASE_ 200
L e (< CEh Succmestily conrached i draceff Ewenst]
Firmware check Change program Update firmware
successful archive in RaceCon
|5 BT — T | — T
Al Crnste st i A crmsim dataet ¥ e o wow
L L b | Cdete e | meseern. "
- & o o oo confourston . e @ uplod conlgu aton.

18.2.1 Performing the firmware update

Firmware update is only possible if the DDU 9 is connected to RaceCon.
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The configuration of Input channels, CAN 1/O, display, recording + telemetry will not be

changed.

1.

3.

In the DDU 9 Project Tree, right-click on ‘DDU 9’ and choose ‘Synchronize’ then ‘Up-

date firmware'.

7 x| a4 New Project @8 DDU7 |

New Proje

Open...

[
!

EH Create measuring views..

IJ Download configuration...

&

‘Q] Synchronize 3

Current measuring media 3

Set Date & Time..
with ECU...

ae  Rename..

=l Create dataset... B Change program archive..
% PIN/SuperPIN.. v |2 Update firmware..
© Export. & Upload configuration...
3 Import.. ¥ Clear logged data...
#  Properties @ Clone ECU v
X Delete Adjustment data N

Save

A pop-up menu opens.

Select the destination of the firmware archive (PST).

You can find the latest firmware for the device at the Bosch Motorsport homepage.

Update firmware u
Flash program firmware
Perform a firmware update of a device.
ECU Type: | DDU7 =
Select program archive (PST) file:
Keep current settings
ECl L Idantification

Click 'OK" when done.

The firmware update starts. The DDU 9 displays the message 'Updating firmware’. Do

not switch off the car’s ignition or interrupt the power supply of the DDU 9!

Update firmware

==

Flash program firmware

Perform a firmware update of a device.

s

/' Loading configuration

/' Connecting to DDU7

/' Downloading content to DDU7

= Flashing controllers on DDU7

Cleaning up

Flash completion 53%
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When the firmware update is complete, the DDU 9 displays the message ‘Updating
firmware finished. Do a powercycle.’

Switch the car’s ignition off and on again to cycle the power of the DDU 9.

Update firmware [
Flash program firmware
Perform  firmware update of @ device.

—_
=
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19 Cloning the Unit

To replace a DDU 9 by another device, it is possible to clone it. A clone is a 1:1 copy of a
device. This can be useful for copying specific data, like sensor-offset calibration to a
spare unit for a specific car.

Creating a clone file
1. Open the 'Tools window and click on the ‘Clone’ button in the ‘Extras’ menu.

2. Select "Extract” from the dropdown menu

ap

et Creaefed opsrs | Cone

ssssssss B

Clone extract the ecu and upload the data to the selected file.

ECU Type: [m -rJ

C:\Test\DDU2_Bosch_Motarsport bmsclone

(i) This is the stand-alone clone extract ECU tool for MS5 x devices using the FTR Telnet
protocol.

5. Click 'OK' to start procedure.
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Applying a clone file to a device
1.

2.
3.

Please remember that following properties are not stored into the clone:

EEEEELL LR Ern

En « No
antc ¢ infor
¢ matio

Click 'Clone apply’ in Extras menu.

|

Choose clone file.

Click 'Ok’

— Lifetime of device

Serial number

- Upgrade features

Bosch Motorsport

DDU_9_Manual

143 / 148



20 | Fuel Consumption Calculation

20 Fuel Consumption Calculation

20.1 Setting up fuel consumption calculation and
tank management

1. Select ‘Measurement Sources’ in Toolbox.

2. Drag 'Fuel element and drop it on the vehicle in System Overview. Do not drop it on
the DDU 9!

5 s
[ Customized Sensor
=) Analog sources
[ Characteristic Curve
[ Multipoint Adjustment

[E] Gear Lookup Table
Hysteresis

[ Laptrigger

I PWM Out

W Sensitivity/Offset
Speed

A ‘fuel consumption wizard’ opens.
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a) Change device for fuel calculation, if desired.

b) Enter tank capacity of vehicle.

¢) Choose calculation mode:

« using fuel consumed (summed-up fuel consumption)
« using fuel flow rate (momentary fuel consumption)

d) Choose input channel and enter adaption factor. Use adaption factor to adapt value of input

channel to:
« Iml per inc for summed-up fuel consumption
« Iml/s per inc for momentary consumption

e) Enter factor to correct calculated consumption in device vs. ‘real’ consumption of vehicle, if

required.

f) Choose method to calculate remaining laps with fuel in tank, if desired:

« using fuel consumption of last lap completed

« using target lap consumption (entered in the field ‘Target lap consumption’)
g) Choose values to initiate a reset of fuel consumption, if desired:

* Manually using RaceCon

« On ‘power down’ (assuming that the tank is filled each time the ignition is turned off)
* By signal source as input channel (e.g. a switch connected to input pin)

3. Press ‘Finish’ when done.

Fuel Consumption Wizard - Add New M
Fuel Consumption Configuration
Select a fuel consumption source channel for computing the fuel consumption.
General
| Configure on device W ooU7 | = a)
| Tank capacity 8005 1 < b)
Fuel consumption calculation
< 9
Mode Using fuel consumed |
[Fuelinput [E & fuclcons [ x_uoui ‘Adaption factor to [m]| d
|Con5umgt\on correction factor 1000 | = e)
Remaining laps calculation
Mode Lastlap's consumption - ﬂ
[arget lap consumption 305
Reset fuel consumption
Mode IBy RaceCon -
Reset signal source | | < g)
o Low active signal T
Not Used
Next > Finish ] l Cancel

20.2 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.

Fuel - Computes the fuel consumption

Measurements

Button to reset total
fuel consumption

Button to reset fuel

e o i [ -] cno0 #—— :
Total consumption 1 Reset 100 (Reset with RaceCon
Consumption corecton factor
Fuel consumption -] only)
Targe ap consumpton ol
Remaning ps cakulaton Lot lep's consumption Fuel remaining =1

Reset fuel consumpton

Settings
overview

SN O Fucloprem_dis x|

By Racecon

Last lap's consumption 1

Current lap's consumption -1

Laps remaining

Reset

consumption manually
(Can also be triggered )
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20.3 Example

Fuel
L 1 i 1 1 1
Tank 1™ ] 1 1
capacty | ! ! ! ~ Fuel_fuelcons
| 1 1 ]
| ] 1 ]
| 1
I
I
I 1
I ] 1 1
| ] 1 1
1 1 1 1 ] 1 — Fuel_fuelrem
| 1 ] 1 ] 1
: Lap 1 : Lap 2 : Lap 3 : Lap 4 : Lap 5 : Lap6 Time
Outlap behind Pacecar Inlap
Fuel ) . .
| 1 1 1 ] 1
| 1 1 1 ] 1
| 1 1 1 ] 1
1 1 1 1 /Fueljuellapold
| 1 1
1 1 /_,/_,_:J,/_,; Maljuellap
| Lap 1 I Llap2 I Lap3 1 Lap 4 1 Laph 1 Lap 6 Tim'e
1 Outlap 1 | 1 1 1 Inlap
Measurement label Function
Fuel_fuelcons_dls Running fuel consumption, starting at ‘0’
Fuel_fuelrem_dls Remaining fuel in tank, starting at tank capacity
Fuel_fuellap_dls Fuel consumption for current lap, starting at ‘0’
Fuel_fuellapold_dls Fuel consumption of last lap completed
Fuel_laprem_dls Remaining laps with fuel in tank
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21 RaceCon Shortcuts

The table shows important shortcuts simplify controlling the DDU 9 in RaceCon.

Shortcut
General navigation
F1

F2

F3

F4

F5

F6

F7

F8

F9

CTRL + F9
F10 or Alt
F11

F12

CTRL + Tab
Project Tree

Plus (+) at numeric pad or
right cursor

Minus (-) at numeric pad or
left cursor

Star (*) at numeric pad
DEL
Display page, measurement page

Cursor

SHIFT + cursor

Tab

Function

Open RaceCon help
Rename selected object
Select Data Area

Select Project Tree

Start the data comparison
Start dataset manager
Toggle WP/RP

Start measurement

Start recording

Go to menu bar

Toggle display to fullscreen ‘Race Mode'
Enlarge main screen

Switch between opened windows

Expand selected node

Close selected node

Open all nodes

Delete seleted object

Move selected display element one grid unit
in chosen direction

Enlarge/reduce selected display element
one grid unit

Switch between display elements
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