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1| Preparation

1 Preparation

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

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 stand-
point by a representative from Bosch Motorsport.

Read the manual carefully and follow the application hints step by step. Don't
hesitate to contact us, contact data can be found on the last page of this docu-
ment.

Disclaimer:

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

Please retain this manual for your records.

In this document all screenshots are created by way of example for other dis-
plays.

Please consider this and replace the product names with the name of your prod-
uct.

In this document all screenshots are created by way of example
for other displays.

Please consider this and replace the product names with the
name of your product.

4/170

DDU 9 Manual Bosch Motorsport



Power Supply | 2

2 Power Supply

Bosch Motorsport software is developed for Windows system software. Connect
the Ethernet line to your computer and install the driver. Read the manual care-
fully and follow the application hints step by step.

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!

Bosch Motorsport DDU 9 Manual 5/170



3 | Onboard Network Concept

3 Onboard Network Concept

IGN- I
Switch
UBAT {
Star connection . \
(term30)

positive terminal

switched pos. terminal

i i Electric Loads

Main KL15 .
Switch . <» PC
KL30 {'}I Bosch Mot rt
0 ' ' OSC! otorspol
0 N DDU diagnosis connector
.
; . LS swiTcH..4
KL31 g <
I UBATT_FUSE
GND_Starpoint Star connection SENSPWR10
- Chassis dig. sensors
.0. wheelspeed
As short as (e:g. wheelspeed) SENSPWR5
possible
LS_GND_1 ANA_IN(xy) active
LS_GND_2 Sensor
ANA_IN(xx) | NTC
Engine_GND SENSGND SEIEEY _l
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4 Technical Data

75 i
X3

Speed

245

Laptime

A 03:25:342

DDU 9 & BOSCH

The display DDU 9 integrates a programmable full color dashboard display with a
data logging system for motorsport applications for a very competitive price. Ad-
ditional 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 per-
formance (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 configura-
ble display 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 an-
alogue inputs are available as optional upgrade.

Display = 5,7" graphic color display
= 12 user configurable display pages

= 10 multicolor freely configurable

(RGB) LEDs
Resolution 640 x 480 pixel
Supported image file formats Bmp, gif, jpg, png, tif
Processor 667 MHz Dual Core
Converters 8 kHz AD converters with digital low
pass filter
Internal power source Li/Ion capacitor

Bosch Motorsport

DDU 9 Manual 7/170



4 | Technical Data

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

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)

Communication

CAN interfaces
Ethernet 100BaseT
Laptrigger input
RS232

Configuration via RaceCon

Mechanical Data
Size
Weight

Protection Classification

Operating temperature internal
Operating temperature Display

Max. vibration

Electrical Data

Supply voltage

Inputs

Analog channels

Input range

Resolution

Switchable pull up resistor

Wheel speed inputs

2

2

1

Telemetry, GPS

Over Ethernet or MSA-Box II

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

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

5to18V

4 standard, additional 12 optional
Oto5V

12 bit

For all ANA_IN

4 Hall-effect or DF11, switchable
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Outputs

Sensor supply 5V + 1 % (250 mA)
Sensor supply 10 V £ 1 % (250 mA)
Sensor supply U_Bat 250 mA

Sensor ground

Environment

External switch for page selection, 12
steps

External switch for brightness adjust-
ment or page selection, 6 steps
Optional Upgrades

USB_DATA
USB-Port unlocked (Rugged USB flash

drive Bosch File System (BFS) format in-

cluded, works with Bosch File System

(BFS) preformatted USB Flash drive only)

Adapter cable to USB-Port (included in
Upgrade USB_DATA)

Adapter for wiring harness (included in
Upgrade USB_DATA)

CCP_MASTER

N P RN

B 261 209 658-01

B 261 209 659-01

F 02U V02 214-01

F 02U V01 343-01

F 02U 002 996-01

F 02U V02 213-01

CCP-Master (ASAP2 file from ECU manu-

facturer required)

ETHER_TELE
LTE Ethernet Telemetry

FULL_LOG_1

Enable full logging performance of 3 GB

partition 1
FULL_LOG_2

Enable full logging performance of 1 GB

partition 2
[ O EXTENS

Enable additional 12 analog input chan-

nels

Connectors and Wires

Motorsport connector on Display
AS-216-35 PN

Mating connector
AS-616-35 SN

F 02U V02 138-01

F 02U V02 304-01

F 02U V02 305-01

F 02U V02 205-01

F 02U EO1 659-01

F 02U 000 466-01

Bosch Motorsport

DDU 9 Manual
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Pin Configuration

Pin

O 00 N O Ul b W N B

W W W W W W w w NN NNDNNNNDNMNDNNNRR®RRRRB R R B B
N o 0 A W N PR O VW ® N0 U A WN R O LV N o UM W N R 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

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

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.
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Pin Name Comment Status
38 RS232_RX_Telemetry e.g. GSM telemetry Incl.
39 Ethernet_1_TXN Incl.
40 Sens_Gnd_1 fused Incl.
41 ANA_IN_11 3.01 kOhm switchable Opt.
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.
Bosch Motorsport DDU 9 Manual 11/170
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5 Inputs and Outputs

5.1 Input channels

5.2

5.3

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 REVNn_M pin open.

Display brightness switch

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

Dim Level Resistor Value
Level 1 43.9 Ohm
Level 2 142 Ohm
Level 3 264 Ohm
Level 4 409 Ohm
Level 5 609 Ohm
Level 6 846 Ohm

Output channels

Sensor power supply

The DDU 9 has four sensor power supplies:2 x 5V, 1 x 10 V and 1 x Ubat regula-
ted 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 termi-
nation resistors. Thus the CAN termination resistors need to be integrated into
the wiring loom.

12 /170
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Ethernet channels

The DDU 9 has two 100 MBit full duplex Ethernet communication ports. The
ports are internally 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 inter-
face to connect the vehicle to a PC e.g. via a MSA-Box II. Loom connector:
AS 0-12-35SN

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

Pin16  CAN Low Diagnostic CAN bus

Pin10  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 +

Bosch Motorsport

DDU 9 Manual 13/170
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6 Mechanical Drawing

ACTIVE DISPLAY AREA
115.2 mm x 86.4 mm

86.4

Deutsch AS 2-16-35PN
J
X B 26.5 (666
[ BOSCH
o~J w
= ™
ot-3X - i rjn
—
iy
— 6
w
-
~ '
} ! )
5 & @3 - H
A\, ;
Mounting holes M4 x B (3x) 100 3.5
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7 Starting up

7.1 Before starting

711

7.1.2

Install the software required DDU 9 operation. It is developed for Windows sys-
tem software. Following software versions are used in this manual:

= DDU 9 setup, configuration and calibration: RaceCon
= Measurement data analysis: WinDarab V7
Set up the 100 Mbit Ethernet connection to the DDU 9.

» The Ethernet port has ‘cable auto crossover’ functionality

Setting up the network interface

The DDU 9 contains a DHCP server, network addresses can be assigned automat-
ically to the configuration PC. The IP address of DDU 9 is 10.10.0.208.

1. Switch off the PC's firewall.

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

2l Intemet Protocal (TCP/IF) Praperies 2]
General | General |
You can get settings assigned automatically if your network

T supports this capability. Otherwise, you need to ask your network

B9 CadBus Fast Ethomet Altached Pt administrator for the appropriate 1P settings.
T e e L Select (= Obtain an [P adress automatically \

2 File and Prirtes Shaing for Microsoft Nelworks ‘Internet Protocol =~ C Ve the felloving IP adress T Select 'Obtain
) %™ Network Monitor Driver \
[ irveinet Protocol (TCP/P) (TCP//P)  — an IP adress
—— automatically'
il | Unesal | properties | . .
(& Obtain DNS Server adress automatically

- T\

D"‘"”"Z"Ewﬂ PO N Click (" Use the folloving DNS Server adresses

wide atea neltwork. protocol that provides communication

seise dete rieormeded networks ‘Properties’ — Click 'OK"

/
; Smenmmmaraf-‘Mmmmd » When done
= Advancade”
0K Cancel Cancel

Starting the unit

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

Bosch Motorsport
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7 | Starting up

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

The 'Link LED' at the PC's network adapter will illuminate. If the LED is off, check
the wiring harness.

7.1.3 About RaceCon

RaceCon is an all integrated software tool for configuration and calibration of
Bosch Motorsport hardware products. It is used to set up, configure and calibrate
the DDU 9.

For better understanding, Bosch Motorsport offers a video tutorial that explains
many functions of RaceCon. The video tutorial is available in the ‘Software Down-
load’ section of www.bosch-motorsport.com.

7.1.4 Connecting the unit to RaceCon

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

16 /170 DDU 9 Manual Bosch Motorsport
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Project

Tree

383880

DDU7.1lp - RaceCon V2.

Main Area

B wsis spon

Toolbox

mus2

1.

piete]
]
Data Area s
e -_ation (3]
— ® cso
Py T Dataetnanace: W
= —1 8
O erors | [ wernings || Messages on ; B
e .o
Message Area -
Srvenioaer 007
Background image ‘L H Osly Blments
e |Bainfofstatus [ BB CaN Log -stonped Messsement souces

Start the RaceCon software.

B @ s

Uoad Format  CreateEdt Optons Clone
| Femnare - Sysbg USBStck..  sensors i

LostPrajets
oouz.p

coorp

ooUBD

¥ ouick stat

In the 'File" menu select ‘New’ to create a new project.

B X o Newproject

Deta -tlew Frojeet. ix =

—==n -

]| 68 Srtem v | U Dsasetnaragr | Few

ainforstatus [BacaN Log —sopped veasurenent sources
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7 | Starting up

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

DDU7.1lp - RaceCon V2.5.0.2002

‘Specily detalogger program archive: N
Sdct o achve et oo 4

Loogrsogonacive

s spacy e e roan = =

@infolstaue [0 Lo _soppes

An information shows that the archive is valid or not.

4. Please find the firmware for the DDU 9 on www.bosch-motorsport.com/
downloads/software.

5. Click 'Next'.

(oo I =

Configure settings '\
Corfigure seftings of the datalogger. N

Application:

[Race tmck -

Racetrack:

Select this for usage with lap trigger and activated laptrigger module {either on ecu or logger).
With every laptrigger tle lap counter variable is incremented

Depending on the laptigger module configuration an automatic outing counter increment can be
performed. Flse the outing counter must be set manually.

Testbench

Select this for usage without lap trigger

In this mode the outing courter will be incremented every time a new measurement corfiguration
will be written to the logger or ff the data has been read out by WinDarab.

The fragment courter will increment depending on the corfigured file fragmentation size and time
The lap courter will never increment.

In resutt zll measurement files with the same outing courter belong to the same recording
sequence

Page switch:
Rotary switch -

<Back Next Frish

6. Select ‘Race track'.

7. Click 'Finish’. The DDU 9 is inserted into the project and RaceCon tries to
connect to the device.
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- 8 NewProject Deties
) 2 Disslars
- @ Messarement Container Wesoo

20C DiAGHOSTIC

acc_dogpost._sote
s 7
e B vomss ey
,,.: @ customecy
2 Power contol it
: e
aracs
2 Dstaloggingsystens
st 01 e
T , e
[Froperees i et 75| 84 Sytem overve [ ) Datsetmanager | 8=

[E]3) | T stongers + 3 -[@] [T x| W
Bodw | [ Eros] [ Wamings | [ Messages o x| mAu

o
Carcrangeciro e e , = =

Canchangevi Fabe M e
1 Project properties 5 N madles

Badground mag SystenOverveninages| -

Name Hew Project

Roce modevisbl True
Systemlogger  DDU7

Backoround mage sy Bereris
- B infofstatus [G0CAN Log -stopped Measurement Sources
Newpromct

RaceCon detects configuration differences between the DDU 9 and the Race-
Con project and asks for permission for data download.

8. Click 'OK’ to proceed.

DUt - Race

Successful Ethernet
connection, DDU 9
‘talks' to PC

8
£

ot
[ 0ou7: Data differences detected
535030 E L]

Donoad ec configutionto 007

I )

E
1© tron] [ Warnngs|

Do

T e
g B B e DR

o (G0 e

DDU7.1p - RaceCon 2.5.0.2002

Took

@ Messurement Contsiner

353333888
Show |

e | Deta Download

Dt dowrload eference page)o ECU s n progress

e A -
o< DiGiosTIC !
adc_dagnosti_state 1
(
{
{
{
{
{
1
; |
[Fiopertes e Praject 5] | 84 System overvew [ ] Datasetmanager| ax
[EE]84 | ¥ standord - |3 -[0)] Bx| Weswo
B o6 X, WA
Concroroedo Tue
Concroreso o [t
ConchargerebiFoe = ]
Sty comectd 0 dceEhethP) i
G EPK check successful. (EPK Device: DDU7_BASE_ 0727 )
Sacipond it Eysienorveninages|
Sgunsing b0 oo o st i -
Race mode i Troe Crasting configurakon.
Racpeie g e Sttt oo et .
g " Reardingsageis cres
st e
bl Gainfofsats | B Lo Hessrenent souces
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7 | Starting up

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 connected to RaceCon.

Green background
and dot indicate
matching
configuration

7.2 Feature activation

1

Optional software feature packages are available for the DDU 9.

If you have purchased an optional software feature package, it must be acti-
vated before it becomes operational.

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

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

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

To activate a feature, double-click on ‘DDU 9" in the Project Tree and click on
the ‘Features info’ tab in the Main Area.

1st: Double-click
on DDU 9

2nd: Click on
'Features Info'

The '‘DDU 9 features info’ window appears.
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ECUID ‘ 55000001:3652982d Copy to clipboard

Status/Unlock. | Drder informations:

Feature status List of available

features

a Locked (disabled) Efi Unlocked (activated)

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

ECUID ‘ 26000001:3b52362d Copy to clipbaard

Status/Unlosk: | Drder infarmatians |

| Name | Desciplion
3 |uperaner [Fo DDU7 UPGRADE 1 PORT UNLOCKED
ﬁ UPGRADEZ FO2UNW01.134-01 - DDU7 UPGRADE 2, CCP MASTER, MEASLIRE 3RD PARTY ECL
=l
Unlack Feature & )

Unlock specified feature

UPGRADE1
’7 Requested KEY:

68456012

Cancel

Enter the activation key you received for this feature on this device and click
'OK’" when done.

The feature’s status changes to ‘unlocked'.

ECUID |EEUDUUUT 3b52882d Copy to clipboard

StatusUniook | Drcer informations

| Name | Desciiption
(" |uPGREDET 01 - DDU7 UPGRADE 1 UNLOCKED
ﬁ UPGRADEZ FO2UV01134-00 - DDUY UPGRADE 2, CCP MASTER, MEASLIRE 3RD PARTY ECU

Perform these steps to activate other features you purchased.

Switch the car’s ignition off and on again to cycle the power of DDU 9.
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7.3 First display configuration (Quick Start)

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

voltage.

See chapter 'Display element configuration [ 30]' for a detailed instruction to

configure display elements.

1. Expand the DDU 9 Project Tree by clicking ‘+'.

2. Click on '+" to expand 'Display’.

3. Double-click on ‘New Page’. RaceCon changes to the page 'Display’ to open
the DDU 9 display configuration area.

Click '+'

Double-click
‘New Page'

[=Joser [OR=TE)
10 Place your dsplay elements here  (BBO0U-52Ptus. ® 1suss0
No information pitiod
O s
® 15908

oous2PL
DDUS2P
oDuS2P

oDUS2PL
DDU-S2P

4. Drag a ‘Large Element’ from the Toolbox and drop it on the display page. A
message in the 'Large Element’ box shows that it is not linked to a measure-
ment channel.

DDU7.1p

terary {4 shou s B snop o ord
veto - 2 &g toFront B9 Shom srms (5] Show sk page eements
]| o crerce o - 28 sentomeck i stomona

RaceCon V2.5.0.2002

| [Data-D007 =

Drag + Drop

() BOSCH

B [Shonsi]
B B[shovat

Name.

0 e Poge | B Al ces | 5 1o0s | B A | 5 ses|
o

5. In the data window, scroll down to ‘ub’ (measurement channel for battery

voltage).
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Notlinked!

DU 7 2oz ) BOSCH

Scroll down to 'ub'

Drag the ‘ub’ measurement channel from the Data Area and drop it on the
‘Large Element'.

| @8 oou7 bispiay

YT ———
(Dvoveto 8 G o Front ) Show sarms (5 o st pagedenents

DDU7.1lp - RaceCon V2.5.0.2002

() BOSCH

ce B8 A pages [ 85 Le0s | B Aerns | 5 Setans |

Drag + Drop

To right-click on ‘DDU 9" in the DDU 9 Project Tree, you have to change to
page ‘System’. Choose ‘Download Configuration'.

= & New Project

E..JD

frs Bl
Lol

Open...

Create measuring views.. .

- Welcome to Race

Download configuration.. .

{

—

[T
I

Data - DOUT

Save
Synchronize
Create dataset, ..
PIN/SuperPIMN...

Export...

Import...
Properties
Delete

Rename. ..

Click
‘Download Configuration'

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

Bosch Motorsport
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DDU7.rfp - RaceGon V2.5.0.2002

+ Fuote " s He
— = 5]
=

S

3080BBEE
[Showsi] 850185 KB . e

;oo
[E==m] Wesont
oo e

4 Ssiom overven | 1) Domemtrnae

ot x :
5 [ oming6] [ Mesgests an x| e
gl veamge
s ootk Loop dta s peloal o
2 Do Lo omecion o deVeErenethC)
-y

[y e ee— Soces

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

7.4 First recording (Quick Start)

This chapter explains the configuration of the recording of the battery voltage
channel. See chapter ‘Recording [ 129]' for a detailed instruction to configure
recordings.

1. Expand the DDU 9 Project Tree by clicking '+'.
2. Expand the Logger Tree by clicking '+'.
3. Double-click on ‘Recording’.

The DDU 9 recording configuration area opens. (RaceCon changes to the
page ‘Logger’.)

Project o x| .
= s MNew Project A
'-:-".. m < — Ist: Click '+'
= @ Logger
m Recording O T———_ 2nd: Click Logger
& [ Display ™~
[ CAMN Bus1 I
& CAMBus2 \ 3rd: Double-click
..... Computed Channels 'Recording’
- H§ 1O Channels ) |
..... % Calibration Items
..... Fﬁi Macros
..... Je Math Channels
£ Canditinnsl Chonnoklo

|Da13—R.ecord{\ng n x|

4. In the data window, scroll down to ‘ub’ (measurement channel for battery
voltage).
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Scroll down to 'ub'

5. Drag + drop the ‘ub’ measurement channel into the recording area.

O .. g oo o oo
VAR - I Ll TR o T
w07 | owkad | A @ oo | M [Jod || A Closes

® oour < v [Daa-Recardng »

@]
B3

Delete channel(s) | i Flatview

=]

Drag + Drop

2 Recorig | £ Setios | B sttencs

6. To right-click on 'DDU 9" in the DDU 9 Project Tree, you have to change to
page ‘System’. Choose ‘Download Configuration'.

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

The ‘ub’ measurement channel you can find now in the ‘Data Area’.

&0 Wew Project 4 b || Toobox. 2 x

= ecus
s Soort
@ msisoon
Brsissoon

Wsss

e
e

Data Dowrload
Data douroad feference pageto ECU s nprogess.

3685 KByos witen

51|68 Sytem v | . Datasctmancoe |

[opertes 0
[E2]24 | 7 stancerd -3 -[@0)]

ioBats
© brors | Warminget | [ Messge) | o X
- -
09:54.25 DDU7 -Ne...  Successfuly connected to device Ethemnet/XCP).
e st G o PSR )

s el o

CCECEEEr
I3
i

(Bainorstats [ B8 CAN Log somped

As we did not define global start conditions, recording starts immediately.
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7. Start the WinDarab software.

X8 A

@ Out Lap  Laptime

8. Disconnect the DDU 9 network cable.
9. Click on the Import/Export’ icon.
10. Choose your logger and click 'OK" when done.

Click
‘Import/Export’

Sourcs_ [Derphion

The 'Read measurement Data’ dialog opens.
11. Click on ‘Modify’ button and select the base folder.
12. Choose 'FTP' as data transmission method.
13. Choose "XXXXXXXXXXX' in the Vehicle dropdown list.
14. Activate ‘Auto save'.

15. Click ‘'Save’ when done.

26 /170 DDU 9 Manual Bosch Motorsport



Starting up | 7

3 i}aﬁ Logger Import EL

Settings | Current Import | Recent Import | Choose DDU 9

in dropdown list

|
Import sources Common options

/‘/
FlashCard [ USB-Stick. Delete ARP cache entry after ping to device fail
[¥] Device [¥]Farce password, if nat set by recor nfiguration:
Burst

I

Fl

Device/Flash

IP [ Device: | ERNERBUBUINENY] ~ / Import all on connect
Delete transferred files
Export file: |0One file for each lap. hd

Save flesin:  C:\Bosch\WinDarab'\Data\DataFiles

Subfolder template:

B

- |+
Filename template:  [CardInfo] outing [outing03]-[ap03] - &+
Advanced... ] [ Comment Fields ] Apply changes

16. Connect the DDU 9 network cable. Data transmission from the DDU 9 starts
automatically. Measurement files are stored automatically in the base folder.

Settings | Current Import ‘ Recent I-IT!DOFt‘
Data source: |FTP 23.06.2015 12:11:11 [ Network [DDU7-10.10.0.207 @ 18ms
Mame Size (MB) Get  Get (MB) Progress
[, FTP 23.06.2015 12:11:11 00 [~ 0.0 Connecting
Auto Saroll Show ll files

[ settings | current Impart | Recent Import |

Name Size (MB)  Success

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

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

19. Select the measurement files from the storage folder.

Bosch Motorsport DDU 9 Manual 27 /170



7 | Starting up

20. Click on ‘Open’.
21. Click in ‘New Desktop’ to open a new measurement data window.

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

fENT

sty segmeision

m For more detailed descriptions and instructions refer to the

WinDarab V7 manual.

7.5 Set time and date

The DDU 9 is equipped with a real time clock which is supplied by an internal ac-
cumulator. Once this accumulator is charged correctly by 12 V supply of the dis-
play, ‘Date & Time' can be programmed by RaceCon.

Please connect the DDU 9 to the PC and click on ‘Set Date & Time' in the Context
menu of the DDU 9.

1551 ||

j Open...

EH Create measuring views...

Download configuration...

o Save

' Synchronize 3 m Set Date & Time... "
= Create dataset... ‘#ﬁ with ECU... b
. PIN/SuperPIN.. ¥ |43 Change program archive...
(€) Export.. i Update firmware...

(%) Import.. & Upload configuration...

@ Properties /A Clear logged data...

% Delete [y Clone ECU 3
i f— Adjustment data
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8 Display Configuration
8.1 Display page setup

8.1.1 Organizing display pages

Project o X

=~ &l Mew Project
(Il [DDUT

Fi % Logger
= [ Display

.. B3 LEDs

- [ CAMNBusl
- CAMBus 2
..... Computed Channels
& ﬁ 1/0 Channels

..... ff& Calibration Items

..... E% Macros

..... e Math Channels

..... Jfe Conditional Channels
..... Group adjustments

..... & CCP Master

@ 8 Measurement Container

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

Recommended 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.

8.1.2 Adding a new display page

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

iy ¥ @ B

Open...
Add page

Export...

Import,..

Properties

A new empty page opens.

8.1.3 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’).
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In the Main Area, a representation of the DDU 9 opens.

Configurable
| LEDs

Display area

; Tabs to switch
5 between different
- . ___ items / pages

50 7o 8 Apoe | B9 e | B e | ) e |

8.2 Display element configuration

8.2.1 Numeric display element

Adding a numeric display element to display page

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

m 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.
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2| |Deta-Newpage ®

[Erm
5 B [Sowall]
ame [~
e dorostesote 1
B>

8 007 Dispiay

Drag + Drop

ey

Notlinked!

DDU 7 ez () BOSCH

b

No information

e oge | A Pages | B8 L0 | B Ars | 5 seigs

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

<

8 007 Dispiay

Drag + Drop

T ) BOSCH

(]

No information

ece | B Apages | B3 L=0s | @ Aams | ] setngs| VesarenentSarces

The measurement channel is linked to the numeric display element.

Configuring a numeric display element
1. Double-click on the numeric display element.

The Numeric Wizard window opens.
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Numeric Wizard =
i
Configure the numesic element w
See configuration changes live on the display behind
General | Condtional Fomatting
Format
o —T "
Value Alignment. MiddleCerter e
b) > Tex <chamel value> Borderstye
0 crms @B =) | escgouns
d) sy e Foegound.  [CZ5 2555 |7
= <
() Edended T g)
e) ™ Decimal places: 1

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 the 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.

8.2.2 'Bargraph’ display element

Bargraph display element

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

DDU7.1} - RaceCon V2.5.0.2002

Ds B swiosid
o 5 Sl e dements
o

(@ 007 Display

Drag + Drop

e3::
.

o=
e poge | A paces | 88 60 | Ars | 5 Setrs ——————

Configuring a ‘Bargraph’ display element

1. Double-click on the '‘Bargraph’ display element. The Bargraph Wizard window
opens.
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Bargraph Wizard 1 i R =
Configurs the bargraph slement
Ses configurstion changss ive on the display behind
| General | Condtional Fomatting |
Farmat
a) Tile: b Onentation: | Horzontal fromthe lettothe gt v d
b) Channel Em [~ Colormode: [ Solid - e)
Tios lit Show tics Tue - Jil
Tic label Value B
] B Borderstle: [ -
- o] [ e e — 9
7 > inimm vaius: 0B h)
25 I 0 Masdmum value: 2552 0
o} 170 | 170 Background: | W03 0;0 [«] i
213 | 2125 ‘ Foreground [=1255; 255; 255 [z k)
255 2550 | —
¥, | = () Extended < )]

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 tix labels by entering values
in the row labeled with *.

d) Choose the orientation of the Bargraph (horizontal or vertical).

e) Choose 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'.

f) Define if ticks and numbers are shown.

g) Choose the style of the border lines.

h) Enter the physical value where the Bargraph begins.

i) Enter the physical value where the Bargraph ends.

J) Choose the background color of the Bargraph.

k) Choose the foreground color of the Bargraph.

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

2. Click 'OK" when done.

m The tab ‘Conditional Formatting’ is explained in chapter ‘Condi-

tional formatting [ 38]'.

8.2.3 'Alarm’ display element

The ‘Alarm’ display element displays a warning message in case of a defined con-
dition becoming ‘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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- & S stonis B snaptogrd
’ @ a;d @ 3 Rename 3 how dams. ) show al pae cements
\ L7 Dorrioad || AR o Backcrourd| W~ i Swort
|Conmuncaten | T —
R
8 0ou7 Dispiay L e !
B
3 sargaoh
2 Aams
Drag + Drop
3 other
No information
: Vesarenent Bements
B3 e Page | B AlPages | B8 tens | ] Alams | ) et L)

Configuring an 'Alarm’ (text) display element

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

opens.
Alarm Wizard ‘ ==
Configure the alamm element .
Ses canfiguration changss live on the display betind..
General | Alam represertation | Conditional Formatting
Format
a) Tde Font size [Nomal -
b) Condition: = error_active_rotate } - Alignment lM.d(ﬂeCEme( = g)
Value Borderstyle: [5ingle line - l
0 Teut <channel value> ] Bockgond. [T 3 ‘v |
d) HE .!@ i ‘ 4 Forsground: | 240; 240; 240 [=
Dot oe i
e () Bxtended
n - T e e
| '

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’
dislay element.

2. Switch to the tab ‘Alarm representation’.
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a)
b)
)
d)

e

Alarm Wizard

=

Configure the alarm element __
See corfigurstion changes live on the display behind

LG’eﬂa@Li Alarm represerttation |Candrtienal Formaﬂing!

Reset mode: AMam reset channel:

Blink mode: 0 Mote: The reset channel will be set for all alarms.

[¥] Minimum display time [s]: |2 :

4

[] Auto reset after [s]: 10

EERED

[¥] Retriggerlock time [s] 5]

[+

o)

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 c).
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'.

Settings

| Move to 3 All Pages '
Copy to
Changeto 3
Add to library

DDU 7 p

Remove channel
T Bring to Front
', Send to Back

& Cut

Copy

Export...
Import...

Delete

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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[ 'nb\n | Dwf.:whnd Add %“";’““\Ll

) Change to - T Send toBock [} Sroward

8 00U7 Dispay

| [Dota-00U7 0

Drag + Drop

o=,
Diply Eenents B S
ggggg is 3 B [showat]

o detaie

B0 s age |0 Al pooes | B 150s I s | 5 setrss

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

a)
b)

o)
d)

e)

-

Alarmicon Wizard __
= .

S5

Configure the alam icon element ...
Enable "Use transparency”to define parts of the image as tranparent.

General | Alam representation

Select picture:

Condition: Q @ error_active_rotate

> Use image transparency

P Color key: |-Uj 0; 0

»  Tolerance: [

] [ Cancel

L - Ok

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 amage near (depending of the
tolerance value) to this color gets transparent.

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

3. Click 'OK" when done.

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

Two types of other display elements are available:
= 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.

7\ =y S——
‘ e E 3} Rename: ) Show sirms 5 Show sl page’ lements:

owriond || 5 =
e ‘ Sovread | A4 B eaderound [ ~j§shwgm
I z I

Era A

B oou7 Display 4 » | [Toobex % | Data -D0U7 ®

== B [showai]
& Nanerias B B [showil
Name [IS
Erp——
Large Benent -
s
s
s

Drag + Drop

DDU 7t () BOSCH

(]

No information

S e Poge | Alpages | B 120 | [ Aerns | 55 setngs,
ceady

Configuring a Label display element

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

Configure the label display element

T
See corfiguration changes live on the display behind... x
Format
a) Title: Fort size
b) Text: Label Alignment: MiddieCenter -
Bt 9
Background n
Foreground: n

\f Exended <& d)

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.
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Configuring a Picture display element

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

Snow lrns (g Show a page dements
8 Chonge to - B, Send to ck |85 showred

(B oou7 Display 4 b [Todbox | [Deta -00U7 0

Diply Eements B Fowsi]

5 i B B [Showsi]
5
Large Element Ti
B
e Eenen
e
bt
@ A
s
s n
2o
Drag + Drop
PDU7 = ) BOSCH

0 v Pape | B A Poges | B3 (605 | Bl Aorns | & setnos e

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

opens.
’E:ture Wizard - M"
Configure the image element___ —
Enable "Use transparency’ to define parts of the image as tranparent. h“
General
a) Select picture:
b) > Usz image transparency
9} Color key: |- 0;0;0 | vJ
d) Tolerance: [}
[ o | [ Cancel
= ——— 4

a) Select the image from the hard drive.

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

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

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

2. Click 'OK" when done.

8.2.5 Conditional formatting

This function pigments the displayed values in dependence of a specified meas-
urement 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 ele-
ment.
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1. Double-click on the display element. The Numeric Wizard window opens.

2. Switch to the tab ‘Conditional Formatting'.

MNumeric Wizard . L f @

Configure the numeric element w
See corfiguration changes live on the display behind...
Conditional Formatting
a) [¥] Use lower limit [¥] Use upper limit
Lower limit Upper limit
b) Limit value 13 Limit value: 14
C) Reset hysteresis 0 Reset hysterssis: 1]
d) Borderstyle: [Doub\e ling v] Borderstyle chub\e ling ']
Background: |-D; 0;0 | 'l Background: |- 0;0; 0 ‘ "
Foreground: |- 255 0;0 | vl Fereground: |- 0; 192;0 ‘ v‘
e () Bended () Edended
[

!

=— =

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.

The lower and the upper limits are configured in the same way.
3. Click 'OK" when done.

8.2.6 Context menu

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

Settings Wizard... i — Show and edit properties

Move to r »  Move element to different page

Copy to > Copy element to different page or all pages

Change to » » Change type of display element

Add to library > Insert element into library in toolbox

Remove channel > Remove assigned measurement channel
T3 Ering to Front >

Manage overlapping elements
Iﬁ Send to Back /

& Cut
2  Copy
(€) Export
\:_5) Import
>( Delete

»

»  Delete element

8.3 LEDs

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

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

f?ﬂ « " Tab 'Display’
B

dddddd

jjjjj

el

- Tab 'LEDs'

s e -
(]
No information

e [ e B [ e s [t

1. Click on the tab ‘LEDs' in the display view.

2. Click on the button ‘Add shift lights'.

Button 'Add_— ’ - %
shift lights'

Tab 'LEDs' ()
~ No information

st

(o [ Aroe] 88 e [@ Ao e

3. The shift light configuration window appears. Set up the shifting lights using
the following configuration possibilities:
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shift light configuration.. i

configuration

Input configuration

a) Revoltion charmel = o crevan]
b [] Use RPM hysterssis 0] em (D Me: o
) can be used to translate numeric values to ASCI.
Pattem style selection and revolution to gear mapping
C) Select Pattem style: PO D DD -

ble orly once per Display! Select at least a revolution channel to enable the shif ihts on the device

Needs aninpu in ASCllforma ¢ 9. geer_ddu) Gear Lookup

Default Selected LED patiem

d)

- o]
&
- - e)
- =
-
)

a) Choose the measement 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 ASCII quantization). Only if gear channel is used.

e) Choose the measurement channel for 'Gear'. Gear must have an ASCII quantization (Ist 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 ASCII format.

For more information see chapter "Converting a gear channel to ASCII representation.)

4. Click 'OK’ when done.

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

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.

Drag + Drop

Measurement
sources

‘ Canchangedprotectionsiate

Boworsane [Bicies supoed

The Gear Lookup Table Wizard appears.

Gear Lookup Table Wizard

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

Bosch Motorsport

DDU 9 Manual

41 /170



8 | Display Configuration

8.3.3

Gear Lookup Table Wizard - Add New

This column shows

Gear lookup table properties
Specify a mapping between input values and comesponding output (ASCI) values.

the numeric value
of the input channe

Input Value

[N ™ IS S e Y

)

Qutput (ASCIl)

Tz a|o|o[ s e[|~

This column shows —/"
the ASCII value of =

the output channel

Input channel:

Defautt output:

-Choose the input

channel of the
gear information

n_Enter the default

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

Click 'OK’ when done.

The 'Create channel on DDU 9’ window appears.

Enter the name and an optional description of the translated ASCII measure-

ment channel.

i B
Create channel on DDU7 @
Create Channel # %

Set the unigue name for the channel and add an optional description.
Name:
[Chiannel]
Description:
ok | [ Cancel

4. Click 'Ok’ when done.

uration window appears.

Creating customized LED pattern

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

e.g. 'gear ASCII'

A graphic shows the connection between the input and output channels. The
measurement channel can now be used in the shift LED configuration.

1. Click on the button ‘Add pattern’ in the display view. The LED pattern config-
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Create new LED pattem. l o )
Select possibie LED oolors direclly on the paltem by contextmenu!

Pattem

o ea

ﬂn

— Tade Pattem selection
b) =P  OSid  © Biksow O Binkfast Rundemo [ @ Display on'patiem () Display ‘ff pattem d)
Condtion
19) b B} error_sctive_rotate ||

Cyciing of ermor entries. Signals f eror s active.

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

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.

[ pou7 Display ap

dd shift lights B Edit entry EgDelete entry(s) | f* Moveup J Move down
| Priority | Pattern | condition ]
1 = = = =1 — o sctive_otate

- e = = = —)
5]
=
)
3
=
<

NewPage | [ Al Pages| 83 (£ns | [l Alarms | [ Settings
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8.4 Page select

Any "event” can be used to change display brightness and/or page. This can be
an input switch, a math channel etc..

Project L

= & MNew Project

&.-[ 8 DDU-52 Plus

- [ Display
- CAMN Bus1
- CAMN Bus 2

..... Computed Channels
B @ Y0 Channels
..... «iF ANADL

..... @ Calibration ftems

..... Fii Macros

..... Jfe Math Channels

..... S Conditional Channels
..... Group adjustments
..... R CCP Master

H- ﬁ Measzurement Container

8.4.1 Option 1: 12 position switch

1. Connect 12 position switch to one of analog input ANAxx and sensor GRD.

2. Select one of Analog input and then select Characteristic Curve.

Devices

4 ox

Display Elements

Measurement Elements

Measurement Sources

=] Sensors
[E] Bosch Wizard
B customized Sensor
|=| Analog sources
B Characteristic Curve
B Multipoint Adjustment
B sensitivity/Offset
|=] Frequency sources
Characteristic Curve
Revolution
Velodity
|=] Computed sources
Adjustment channel
B characteristic Curve

| »

m

Display Switch

1 Fuel

[E] Gear Lookup Table
5] Hysteresis
Laptrigger
B9 pwm Out

3. Select "Pull-up value:” 3.01 kOhm and go Next.
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Fullup value: ’3‘1_]_1 4Ohm

Pin Diagnosis & monitoring limits
[ Enabled  Wirimam:

|

Haimun; |

4. Input the relation between voltage and switch position and go ‘Next'.
Voltage = 5000 x R/(R + 3010)
5000: Sensor supply (mV)
R: Resister for each Rotary sw position (Ohm)
3010: Pull-up resistor (Ohm)

Characteristic Curve Properties
Adjust the sampling points using the grid on the right side

14 . § ; . i
1 718 A
2 2253 2
3 403.2 3
E 4 5981 4
) 8414 ]
& 1087.0 6
T 14081 T 1
2 1770.4 g
) 22335 9
P 2759.7 10
2 . : . . . 1. 34835 11
0 1900 2000 2000 2000 s000 6000 b1 12|14
mv * | -

Bosch Motorsport DDU 9 Manual 45/170



8 | Display Configuration

5. Input minimum and maximum Limit.
Select Output data type from 8, 16 or 32 Bit
Do not check Use adjustment value.
Input Measurement sheet and go ‘Finish’.

6. Input Name and Description and go Ok.
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ANAD4 Red-pl8 H Page_select_Rotary_sw

5

MName: Page_select Rotary_sw

Description:  Page_select Rotary_sw

Page sslect Rotary sw
Curtpeist

signed -

Page sslect Rotany sw fi

aw_Page select Rotany
LS

5000

~5000

7. Select Display — Open.

&4 New Project
() DDU-52 Plus

|5 open..
oF  Addpege

/(&) Export..
2] Import...

__ % Properties
B ] ANAOY
i.. [ Page select Rotary s

. =} ANAOS

. ] ANAOS

. = REVOL

.« REVD2
% Calibration tems
5“ Macros
. fe Math Channels
. fe Conditional Channels
Group adjustments
o W@ CCP Master
& 3 Measurement Container

8. Select Setting.
(@ |

i) BOSCH

[ Bl tew Page

raw_Page select RowEny
Y, sw i
R
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9. Check "Use a channel to switch pages:” and select channel configured above.

Fluseacromnel oswihpages: (D Page_seied_Rotary_s 1=

Alarmreset channel:

Brighiness setfings:

Switch 1 Switch2 Switch 3 Switch 4 Switch 5 Switch 6
» Badgound B 5 1 1 1
LEDs E3 7 57 3 15 1
[]Use & channel to switch brightness:
| i setnos |

10. Select Download configuration.
Y |

Current measuing media >
<j A{[F Crestedataset..
i j 2 % PIN/SuperPIN... »
© Boor
<@ A5y mport..
< Al
QRIS Properties
gg‘: X Delete
& Mocr|dfe
F M
% C
G
[ e
& 3 Messureme

11. Search configured channel and double click and then it shows Raw voltage
and Page position.

Data -
pa

B3B3DBBEE |
|NBJTIE \ E Source E‘ Description - B Biapsmiect By a
D ey Mooyt Page Select Ratary sw — [@ Provided by DDU-52 Plus |E

2 | =
Fage_select Rotary_sw | = Page_select Rotary_sw

QPage_select_Rotzry_sw_ﬁ !DDU-SZ Plus Page_select_Rotary_sw

B raw_Page_select_ Rotary_sw [ oou-szPlus Page_select Rotary_sw i IQ_u_afl:hsaunn: E'D?qm”c -
s = imite: i

4| [ ] » ]

[ i | k

Orine chart

)
o
=
-
=]
0
(]
=]
=

<
S

7 R
= -
nn = o)
Enys B0 § psee mi Lo
"
1 800
o
Adjustment value 87 -
= p— s e
0,015 none Calibrate 2 2 -
a sj .
Calibrate adjustment points o 7
B .
SR
Pullp o 4 ¢
11 - - - . - : : .
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
m/
- Math Channels |/ Conditonal Channels | B CAN o Macros _settngs [t (3 Page sclect Rotary_sw (]

8.4.2 Option 2: Up/Down switches

1. Connect Up/Down switch to analog input ANAxx and sensor GRD.
2. Select Display Switch and drug into DDU 9.
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Devices

Display Elements
Measurement Elsments
Measurement Sources
=] &nalogsources -
B8 characteristic Curve
B Multipoint Adjustment
B8 Sensitivity/Offset
= Freguency sources
Characteristic Curve
FH Revolution
Velocity
=] Computedsources.
Adjustment channel
B Characteristic Curve
Tisplay Switch
I Fuel

=] Gear Lookup Table
Hysteresis

F&l | antrinner

m

3. Select source for signal Up/Down and Edge Falling or Rising.
Select Maximum count of steps from signal source or constant.
Select Display switch does wrap around or Display switch does not wrap
around.
Display switch does wrap around goes Maximum position to Minimum posi-
tion or the other way round by switching, and Display switch does not wrap
around does not.
Input measurement Sheet and go ‘Finish'.

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

Source for signal Up:
IR = ana05
Source for signal Down:

|!@ analb

Madmum count of steps:

i) Signal source: | | % |

®) Constant: | 12[]

Display switch does wrap around -

Measurement Sheet:
Page select Toaggle| sw =

4. Input Name and Description and go ‘Ok’.
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Create Channel
Set the unique name forthe channel and add an optional description. "_‘i;j

Name:

Page_select_Toggle_sw

Description:

Page_select_Toagle_sw

Mame: Page_select_Toggle_sw

Description: Page_select_Toggle_sw

PageUp Channel

Fd
Peesncans T

Max Page Count Channel

12

go 'Finish’.
EX

. @ All Pages L
Mew Page s Das

. [ CANBusl

-

- CAMBus 2

- Computed Channels

£~ ¢ /0 Channels
..... «4F ANADL i
..... < ANAD2 B
..... «F ANAD3
- =dE ANAOY |

...... B Page select R L

..... <4 RE(@ Export.
..... 4 RE (S mport.

..... T3 Macrd (5 Properties

..... Je Conditional Channels

FE Ceniiin adivatencinde

5. Open configured ANA channel and change pull-up value to 3.01 kOhm and
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Pin Properties
Configure the analog pin properties.

Pullup value: [3J_J_1 kOhm

6. Select Display — Open.

. &a Mew Project
o[l | DDU-52 Pius

!@m—ﬁ
@ c4l] Open.

-
| ]

e8] Add page

n @ Export..
----- i} @ Import...
g

..... il @ Properties

..... <@ ANADS

..... <4E REVO2

..... % Calibration Items

..... Q Macros

..... fe Math Channels

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

= ﬁ Meazurement Container

€« | 1 =T

7. Check "Use a channel to switch pages:” and select channel configured above.
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DDU-52 Plus display settings

[¥11Use a channel to switch pages:

!! @ Page_select_Toggle_sw

|'|

Alarm reset channel: |

|V|

Switch 3

Switch 4 Switch 5
57 38 19
57 38 19

Switch &

Brightness settings:
Switch 1 Switch 2
b Background 7
LEDs 55 76
[Tl se a channel to switch brightness: |

8. Select Download configuration.

l E!New Project l d

- 3l Mew Project ”
é.-an@'ﬂﬂ
- (| Displ{ 1 Qpen-

- CAN |EJ Download configuration...
o CAN |~
_____ Cam @3 Synchronize 3
- ﬁ i Current measuring media »
..... “E A
..... «F AlE! Create dataset..
..... g Al
50 PIN/SuperPIM.. »
B ‘ﬂ A T P
Th ﬂl-,i'_} EKFIOI’t...
""" g A \-_i‘jl Import...
..... <E A
..... i} R ZF  Properties
..... <3 R %X D
elete
..... % Caliby —
..... B3 Macr de Rename..

..... Jfe Math Channels

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

- [ Measurement Container

9. Open DDU 9 and go Statistics, configured channel position is shown.
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= Ga Mew Project - ‘

B oU-52 pius — I
10 oper |

QJ Download configuration...

@3 Synchronize »
&- Current measuring media »
B =l Create dataset...
E_ B PIN/SuperPIN... v

@ Export...

L;:)) Import...

“F Properties

"""" . Delete

----- “f|de Rename..
..... <} mEVOT
..... <} REVD2 U

..... % Calibration Items

..... @ Macros

F DDU-52 Plus device info

e y ot m

DDU-52 Phs channels

Name - Iz‘ Pin E‘ Connector E‘Type E Diagnosis E Evaluation module: E value Iz‘ Urit E

Page._select_Rotary_sw < ANADA Redp18 phys B characteristic curve with offsst adjustment 8.98 none

Page_select_Togdle_sw. -* toggle switch

ran_Page_select Rotary_sw 48 ANADS Redp18 raw B chamctenstic curve with offset adustment 2.225.00 mv
[l - Math Channels fo | (B Erorinfo | B Fe

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

1. Select Display and Setting.
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[ = &8 Mew Project =
[+l MSG4 Logger and Displa)

CAN Bus1
CAN Input

CAN Outputs
- CAN Bus 2

..... Computed Channels
g- ﬁ /O Channels
..... <} ANAOL

m

..... < ANAD3
- <4F ANADA
- 6 ANADS L
..... <§F ANADG

i < REVOZ

..... R Calibration Items

..... % Macros

..... JSfe Math Channels

..... Sfe Conditional Channels

..... Group adjustments
. (TP Macter

e
(™o 000 000
"0.0] 0.0 0.00

DDU 7 4-) BOSCH

‘ Bl Free_Practice ‘ <

e

2. Check "Use a channel to switch pages:” and select CAN channel, math chan-
nel or ANA_IN channel.
The selected channel has to include value from 0.5 to 11.5.
Page 1 is shown with the value < 1.5
Page 2 is shown with 1.5 <= the value < 2.5
Page 3 is shown with 2.5 <= the value < 3.5
Page 12 is shown with 11.5 <= the value
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[¥]use a channel to switch pages: BB can_angle 2 11‘

Alarm reset channel: | [+

[Juse & channel to switch brightness:

3. Select Download configuration.

o
. @l Mew Project i
S =

Bl ! Displ Lj gpe“"

- CAN |QJ Download configuration...
- CAN |~
_____ Com g‘j Synchronize 3

2. @ loc Current measuring media ~ »

..... <E Al ;i-'E Create dataset...

&
-
=43

PIM/SuperPIM... r

—

Export...
Import..

T
b
B @@

Properties

,;5

355
b4

Delete
. & Calib
..... T3 Macr afe Rename..

..... Je Math Channels |
- fie Conditienal Channels
Group adjustments

..... i CCP Master

i % Measurement Container

m

8.5 Display + LED brightness

Any “event” can be used to change display brightness and/or page. This can be
an input switch, a math channel etc..

8.5.1 Option 1: 6 position switch

1. Connect 6 position switch to one of Analog input ANAxx and Sensor GRD.

2. Select one of Analog input and then select Characteristic Curve.
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Praject noox Toolbox £ ox
= @] Mew Project Devices
,_:_,J! DOU-52 Plus Display Elements
- [ Display Measurement Elements.
o CAN Bus1 Measurement Sources
- [ CANBus2 3

=] Sensors
[E] Bosch Wizard
B customized Sensor
=l &nalog sources
B8 Characteristic Curve
B Multipoint Adjustment
BB Sensitivity/Offset
{=) Frequency sources
Characteristic Curve

| »

Cemputed Channels
%% 1/0 Channels

m

Revolution
..... % Calibration Items Velodity
..... Pﬂ Macros =] Computed sources
..... Jfe Math Channels Adjustment channel
..... S Conditional Channels B characteristic Curve
..... Group adjustments Display Switch
..... @ CCP Master B Fuel

- B Measurement Container [E] Gear Lookup Table £

Hysteresis
[E Laptrigger
B¥ PwM ut -

3. Select "Pullup value:” 3.01 kOhm and go Next.

 Characteristic Curve Wizar
Pin Properties
|| Pullup value: [391 KkOhm ",]

Pin Diagnosis & monitoring limits
[] Enabled

4. Input the relation between voltage and switch position and go Next.
Voltage = 5000 x R / (R + 3010)
5000: Sensor supply (mV)
R: Resister for each Rotary sw position (Ohm)
3010: Pull-up resistor (Ohm)
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t
2000 3000 4000 5000

5. Input minimum and maximum Limit.
Select Output data type from 8, 16 or 32 Bit.
Do not check Use adjustment value.
Input Measurement sheet and go Finish.

6. Input Name and Description and go Ok.
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Create Channel
Set the unigue name for the channel and add an optional description.

Name:

Page_select Rotary_sw

Description:

Page_select_Rotary_sw

7. Select Display — Open.

- &l Mew Project
£a( [ DDU-S2 Pids™

o OO g R

H
4 wH Add page

@ Export...
""" “a} t:__)) Import...
-}

il
EL

..... <d % Properties

_____ <aF AMAQS

..... 3 Calibration Items

..... % Macros

..... fe Math Channels

..... Je Conditicnal Channels
..... Group adjustments
..... @ CCP Master

- 5 Measurement Container

-

£ s m

8. Select Setting.
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| Bl reew Page

9.

Place your display elements here

Check “Use a channel to switch brightness:” and select channel configured

above.

Change value for background and LEDs for each switch position if it is nee-

ded.

DDU-52 Plus display settings

[¥] Use a channel to switch pages:

Alarm reset channgl:

Brightness settings:

Switch 1 Switch 2 Switch 3
b eackoround [NNESHN 7 57
LEDs 95 76 57

[¥] Use a channel to switch brightness: D B Page_select_Rotary_sw

10. Select Download configuration.

Switch 4 Switch 5 Switch &
38 15 1
38 9 1

Bosch Motorsport
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l E!New Project l |

. &l MNew Project ”
EQ! =LY
. [@[Dispg 0 Qpen—

£
- CAN |@ Download configuration...
w- [ CANT
_____ Com @:_j Synchronize >
e ﬁ M Current measuring media r
..... 4F A
..... < AlZE Create dataset..
..... < Al
i . PIN/SuperPIN... »
- E® opor.
..... <E A @ Import...
..... «dE A
..... 3 REEF Properties
..... «iE R x
Delete
..... 3 Calib =
..... @ Macr ae Rename..
..... Je Math Channels
..... Jfe Conditional Channels
..... Group adjustments
..... & CCP Master

- B Measurement Container

11. Search configured channel and double click and then it shows Raw voltage

and switch position.

Data X
pa

BE3303 B M E E shwal .
| Mame 3 IE‘ Source E Description i Q Page_select_Rotary_sw =
H Page_select_Rotary_sw .DDU-SZ Flus Page_select_Rotary_sw 3 ! Provided by DDU-52 Plus D
= Ppage_select Rotary_sw Page_select_Rotary_sw !ﬂ Page_select Rotary_sw
BPage_select_Rﬁmry_sw_ﬁ HDDU-SZ Plus Page_select_Rotary_sw N - -

Bl Page_select_Toggle_sw [@oou-s2 Plus Page_select_Toggle_sw iy IQ_u_a:h’saﬁon: R,OEUE.ﬁnc %
= = imite:

< | il | r < | Tt 3 r

B

1037
807
A calbrate g
Caliorate sdistment points 2 e
sibrate adjustment poi -
). s ] - -
et
in settings 133 -
Fulip o |
1.0+ +
2 500 1000 1500 2000 2500 3000 3800 4000 4500 5000

/5 Miath Channel

8.5.2 Option 2: Up/Down switches

mV

S LT A | [} Page select Rotary_sw (]

1. Connect Up/Down switch to Analog input ANAxx and Sensor GRD.

2. Select Display Switch and drag into DDU 9.
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Eoes

Display Elements
Measurement Elements
Measurement Sources
=] &nalogsources -
B8 characteristic Curve
B Multipoint Adjustment
B8 Sensitivity/Offset
= Freguency sources
Characteristic Curve
FH Revolution
Velocity
=] Computedsources.
Adjustment channel
B Characteristic Curve
Tisplay Switch
I Fuel

=] Gear Lookup Table
Hysteresis
I | antrinner

m

3. Select Source for Signal Up/Down and Edge Falling or Rising.
Select Maximum count of steps from Signal source or Constant.
Select Display switch does wrap around or Display switch does not wrap
around.
Display switch does wrap around goes Maximum position to Minimum posi-
tion or the other way round by switching, and Display switch does not wrap
around does not.
Input measurement Sheet and go Finish.

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

Source for signal Up:
(IR =) ana0s
Source for signal Down:

|!|@ analé

Madmum count of steps:

i) Signal source: |

@ Constant: |

Display switch does wrap around

Measurement Shest:
Page_select Toagle_sw

4. Input Name and Description and go Ok.
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Create Channel
Set the unique name forthe channel and add an optional description. "_‘i;j

Iame:
Page_select_Toggle_sw

Description:
Page_select_Toagle_sw

elect Togale =w
Mamme: Page_select_Toaggle_sw
Description: -
Fage Up Channel Page sslect Togole sw

mid
Page Down Crannsl 1

E
| anzlE |

Mz Page Count Channel

| rone |

5. Open configured ANA channel and change pull-up value to 3.01 kOhm and
go Finish.

)
E LEDs » E

. @ All Pages L
Mew Page - Das
- CAMN Bus1
- CAMN Bus 2
H
]

Computed Channels
- %& /0 Channels
..... «4F ANADL

I e O ey e e

:&
bo)
2
[

2]
-

o

=)

o

il

m

-
=
[

a,
ﬂqﬁ
i

..... 4 RE (S mport.

..... T3 Macrd (5 Properties
..... JFe Math Channels
..... Je Conditional Channels

FE Ceniiin adivatencinde
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i Confauraton Wa s
Pin Properties
Cortigure the analog pin properties.
|| Pullup value: (3,01 kOhm a) “
Ccmeee | [ tee | e ] [ ot

6. Select Display — Open.

. &a Mew Project
< o[ DDU-52Plus

w--!w—ﬂ
o [ CA0 Open
|

Add page

Export..
Import...

Properties

..... <@ ANADS

..... < REVO2

..... % Calibration Items

..... Fﬁ Macros

..... fe Math Channels

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

= ﬁ Meazurement Container

€ | 1 =T

7. Check “"Use a channel to switch brightness:” and select channel configured
above.
Change value for Background and LEDs for each switch position if it is nee-
ded.

Bosch Motorsport

DDU 9 Manual 63/170



8 | Display Configuration

DDU-52 Plus display setting

|| Use a channel to switch pages: | 'v!
Alarm reset channel; | | - :
Erightness settings:
Switch 1 Switch 2 Switch 3 Switch 4 Switch 5 Switch 6
»  Background 7% 57 8 19 1
LEDs 55 76 57 38 19 1

{7 Use a channel to switch brightness: li@ Page_select_Toagle_sw | vi

8. Select Download configuration.

- 3l Mew Project ”
é.-an@'ﬂﬂ
. [ Displ{ 1 Qpen-.

l E!New Prnjil

e
- CAN |@ Download configuration...
o CAN 3
_____ Cam sg;?j Synchronize 3
- ﬁ i Current measuring media »
..... “E A
..... «F AlE! Create dataset..
..... <iE Al
o o A T PIN/SuperPIN... »
Th HQ E_Kportm
""" g A \-_i‘jl Import...
..... <E A
..... i} R ZF  Properties
..... <3 R %X D
elete
..... % Caliby =
..... B3 Macr de Rename..
..... Jfe Math Channels
..... Jfe Conditional Channels
..... Group adjustments
..... W CCP Master
- [ Measurement Container

9. Open DDU 9 and go Statistics, Configured channel position is shown.

S Create dataset,

Download configuration...

Synchronize

Current measuring media >

PIN/SuperPIN. »

Exort...
Import...

Properties
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[ DDU~52 Plus device info

DDL-52 Plus channels
name v [+ ]pn [+ | conmector [+ |Type [~ | Diagnosis | | Evaluation modue [=] vae [z]ume [+]
Page_select_Rot.. & ANADY Redp18 phys B charactenistic curve with offsst adjustment 4,01 nore
Page_select_Tog. Other ~* toggle swich 5.00 nore
ran_Page_select... "0 ANA Redp18 aw B charctenstic curve with offset adustment 600,00 mV
‘ [ DDU-s2Pius ‘ f Math Channels |+ Conditional Channels CAN messages | e Macros

8.5.3 Option 3: CAN input signal, math channel or

ANA_IN channel

Select Display and Setting.

Project LS

[ = B Mew Project - |

F-<EF M54 Logger and Displa: T
- MS64-ECU

|..‘j"‘.m DDU-5

CAN Bus1

CAN Input

% CAN Outputs
& CAN Bus 2

..... Computed Channels
B ﬁ YO Channels

..... a3 ANADL

m

..... @ Calibration Iterms

..... Fﬁ Macros

..... Jfe Math Channels

..... S Conditional Channels

..... Group adjustments

e TP hactar bl
4 | I | »

e
[™"0] "0.00 "0
0. 0.00 0.00

() BOSCH

| mFres e
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Check "Use a channel to switch brightness:” and select CAN channel, Math chan-
nel or ANA_IN channel.

Change value for Background and LEDs for each switch position if it is needed.

[]Use 2 channel to switch pages:

Alarm reset chanmel

Switch 1 Switch 2 Switch 3 Switch 4 Switch 5 Switch 6
7 57 9
LEDs E 7 57 E 13 1

V] Use a channel to switch brightness: | CAN_anale 2

The channel has to include value from 0.5 to 5.5.
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

8.6 Math + condition 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 ele-
ments, 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 ele-
ments, alarms, Bargraphs) and further calculations in the whole RaceCon
project

All math channels can be used globally in the whole DDU 9 project.
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8.6.1 Creating a new math channel

Follow the steps shown in the screenshot.

Ist: Double-click on
'Math Channels' in
DDU 9 Project Tree

2nd: Click on
'Add channel'

e | - Contiona Gt | B Cltmesoges | B8 s | 5 mtng | 1) Do | ) e | 1) Feobees i

The ‘create/edit math channel’ window appears.

Create/Edit Math Channel Window
1. Define the math channel using the following configuration possibilities:
pem———

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

e

£

a)

Name: |

b)

Description:

Formula:

9]

d) —¥

e) —¥

I

e e e
==
(oo e e f e e
(= e e e

Channes (use F3to search):

(0 [ adc_dizgnostic_state

Constarts

Define  Remove

Functions:

T [l

@ Syntax: abs(x)
Description: Returns the absolut value from the x value.

I

] [ cancal

a) Enter the name of the math channel.

b) Enter a description of the math channel.
¢) Enter the formula.

d) Select the logical operator.

e) Choose a measurement channel.

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

g) Choose a function.
h) Describes the function selected above.

2. Click 'Finish" when done.

The math channel is displayed in the DDU 9 math channel window.
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8.6.2 Creating a new conditional function

Follow the steps shown in the screenshot.

Ist: Double-click on

'Math Channels'
in Project Tree

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

3rd: Choose
‘Conditional
Function'

The 'Create/edit conditional function” window appears. Define the conditional
function using the following configuration possibilities:

;

Define the conditional function’s general properties and it's calculation rules.

==

f

Name:

a)

p_br_frort_mx

I

Then

b)

C) —> p_br_front_mc

p_br_front > 20 max (p_br_front, p_br_front_m)
Otherwise Reset valus
o

e)

Reset value is used

or when lf-condition changes state from FALSE to Tl

(i) If {p_br_front > 20) is TRUE. then return (max (p_br_front, p_br_front_mx)), else return (p_br_front_me).

before If-condition becomes TRUE for the first time EﬂueE pawer-up

Back Net> | [ Fnsh | [ Cancel

a) Enter the name of the conditional function.
b) Enter the If-condition. Click on the pencil symbol to open an editor to enter 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).

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

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

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

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

The reset value is always set for the new variable (entered in ‘Name’):
= before 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 math channel window.

Example: Setting up a condition for maximum front brake pressure

40 Brake pressure ‘front p_br_front’

30
20
|| { |
10
I | ! Condition ‘p_br_front > 20’
|

| | | | Time
Max brake pressure of the variable ‘front p_br_front_mx’
40 , ‘ ‘ |
30
20
A Y =
10
T A
| Time
Reset Hold Follow Reset
value max. max. value
is used | value value is used
Threshold Hold max. Hold max.
reached value value
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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 condi-
tion ‘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 OTH-
ERWISE-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, noth-
ing 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.

8.7 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 cal-
culations

Logical results

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

8.7.1 Creating a new condition channel

Follow the steps shown in the screenshot.
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DDU7.1p - R

Ist: Double-click
on 'Conditional
Channels' in
Project Tree

2nd: Click on
'Add condition’

361 [ o | o Gromet| . Gator rrrss | ) Chticsnes | 0 oo | 5 etwen | ) b | © B  Fsbrer

The ,Create/edit condition’ window appears. Define the condition channel using
the following configuration possibilities:

Define the conditions general properties and the condition itself.

Select between single channel/valus or mutiple constant comparison by selecting the comparing mode X
a) Mame: ||
b) Comparing mode

@ Constant © Channel (© Range (©) Multiple {constant list)

Input channel Cperator: Constant value
C =
) Bl —

General settings Output settings
d —» Debounce time: 0] ms Ouiputmode: | Constant TRUE/FALSE  ~ il
e) Tum off defay: 0 ms

a) Enter the name of the conditional channel.

b) Select the comparing mode:

- Constant: Compare a measurement channel with a constant value.

- Channel: Compare a measurement channel with a measurement channel.

- Range: Compare a measurement channel with a defined value range.

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

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

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

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

- Range: Choose the measurement channel or condition, the operator and define the minium and

maximum value.

- Multiple: Choose the measurement channel or condition, the operator and enter the value of up to 5 constants.
d) Enter the minimal time to detect the signal of the measurement channel to avoid high-frequent switchovers.
e) Enter the time 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.

Click 'Ok’ when done. The conditional channel is displayed in the condition chan-
nel window.
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8.7.2 Creating a new condition combination

Follow the steps shown in the screenshot.

Ist: Double-click
on 'Conditional
Channels'

in Project Tree — |

2nd: Click on
the dropdown
arrow beside ‘Add
condition'

98 voos | 3 setnas | 1) Dot | 4 Eror i | 5 Fesese

3rd: Choose
‘Conditional
combination'

The ‘Create/edit condition combination” window appears. Define the condition
combination using the following configuration possibilities:

IS — =
Create/edit condition cc:.mbinaticvn..._l= ﬂ
Combine multiple conditions. ﬁ
G) Mame: |

Add AND Add OR Remove Edit

b)

[ Net> | [ Fnsh ] [ Canced |

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 go 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 fulfil-
led.

Click ‘Finish” when done. The conditional combination is displayed in the condi-
tion channel window.
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8.8 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 lim-
it 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

= 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 memo-
ry entry. To trigger this error entry, the CPU load must exceed the limit for 5 mi-
nutes without interruption.

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 set-
ups, please consider reducing the demands on the DDU 9 adapting the influenc-
ing factors mentioned above.
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9 CAN Bus

DDU 9 has two fully configurable CAN buses.
= Baudrate (125 kBaud ... 1 MBaud)
= 11 Bit or 29 Bit identifiers

= Input configuration: Read messages from CAN bus and convert to DDU 9
measurement/display variables. CAN bus supports row counter configura-
tion.

= Output configuration: Write DDU 9 measurement variables to CAN messages,
output frequency and row counter are configurable, CAN gateway function-
ality (transfer from one bus to the other).

9.1 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 ‘Properties’ menu by double click on the
CAN bus in project tree (1 MBaud, 500 kBaud, 250 kBaud, 125 kBaud).

Project . x (]
= fia] New Project B
=-«(Jl) [DDU7
4 @ Logger
[ Display
=t CAN Bus1
CAN Input
. [ CAN Outputs
CAN Bus 2
Computed Channels
- @8 VO Channels
By Calibration ltems
- B Macros
v fe Math Channels
fe Conditional Channels
. B Group adjustments
. WG CCP Master
@ Y Measurement Container

Properties - CAN Bus 1 . ox
“}':f 4] | W standard ~ |[E ~|@

] CAN Bus properties
i MEaud

Resistor False
Debug

Baud rate o
Baud rate of the CAM bus [

Row counter concept
= Re-use (multiplex) of message identifiers
= One byte of message contains row counter
= 7 bytes payload remaining

= Position of row counter is configurable
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Byte O Biyte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte & Byte 7
04100 i 3 ool =k il
04100 1 % =_dam fl ¥ s dam ir
0x100 2 B 5_dam_il Q s_dam_ir
Message Row Payload Area
Id Counter

9.2 CAN input

9.2.1 Input configuration

Project 1 x
= & New Project

|:|-.B Dou?
- @% Logger
- [ Display
B CANBus1
CANOut 1 Open.. |

Ly Create new channel to read from CAN bus

CAN Bus2 New CAN Channel... — . Import Vector CAN database (DBC)
..... Computed — | channel configuration

I rtf DEC file... — |
- HE 10 Channel RO s

_____ T8 Calibration K (€) Export.. __ Export RaceCon CAN input configuration
to file

..... T Macros (3 Import..
..... Jfe Math Chann =

..... Jfe Conditional Zf Properties
..... Group adjustments
..... W CCP Master \
- B Measurement Container

———,. /mport RaceCon CAN input configuration
from file

Display CAN bus properties (Baudrate)

9.2.2 Create new CAN channel

1. Right-click on CAN Input of desired bus (CAN1, CAN2 or CANS3).
2. Select '‘New CAN Channel’ from menu.

3. Insert name and description of channel.

Create a CAN input channel @

Create Channel ’\

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

Name:
p_oil

Description:

engine oil pressure

ok | [ Cancel

4. Click 'OK’ when done.

The channel is listed in the Data window and a CAN channel configuration win-
dow opens.
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9.23

924

i NewProject /[l DDU7

CANBuUs 1

Baudrate: 1MBaud N Baudrate:

CAN Resistor; off
CAN Cut start delay:

CAN Out rate fimit:

CAN configuration fl level

CAN Bus 2

- CAN Resistar: off
0 ms CAN Out start delay:

0 messages/ms CAN Out rate fmit:

0 ms

0 messages/ms

CANInIDs 1/64 i

CAN OutIDs 0 {64

| CAN In channels 1/ 500 ‘ ‘

CAN Qut messages 0 / 200

Name - El CANID

=] sertot  [v| Lenghpr) [+
o

id  [v] mutplexer vae [+ | Type

E CAN Bus |z|

[ p_ail o0 8 - CANIn CANBus 1
]i Statistics | fe Math Channels | fe Conditional Channe\s‘ CAN messages m Macros | (& Settings | (i) Device info | @ Errorinfo [ (5 Featuresinfo | (3 p_oi
& tewrroject ) [ DDU7 Tbx
Extraction of data Mini CAN
from CAN bus ——» o—— v | < analyzer
caNId 0% hex [ Extended H i
= e . - functionality
iemisic B @
Wi
o - Automatic
Representaton © Byte © 8t < .
st o [ i assignment to
o ol C5
measurement
— view
. oche [T - 5] e
Conversion to ——» ofeet ooEfrre  Haumm 355012 none
. Ungow: e ) Adustautomatialy
physical values o e
[ 8 taiscs | f Mot chamet | fc Condtona hamel | 5 A messaps | B Maaos | 3 Setoge | (1) Devee o | @ 6ror o[ Fesaes o] B .ot | &
| |

Extracting data from CAN bus

Representation: Byte

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

9]

d)

e)

CAN channel p_oil configuration

General
Label p_oil
e
| canid 0| hex || Extended |
—» | Timeout 0% ms Default value O raw |
Use multiplexer [_4_\_] Hide... Multiplexer value 0=
— Multiplexer
Representation @ Byte (&) Bit
Start [ Length 1|2
Type Unsigned Endian @) Litte () Big
Data
— | Representation @ Byte () Bit
Start 0 Length 15
Type Endian @ Litle ) Big
— I : 7 1 ? ? { )
Conversion
Factor 1,0 | none/Bit Minimum 0,012 none
Offset 0,014 none Maxdimum 255,02 none
Unitgroup: [ Adjust automatically

a) Enter the name of the CAN-channel.

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

e) Enter data position, length and format.

f) The bargraph shows assignment of the bytes.

- 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.

CAN channel p_oil configuration

General

a) ——»  Llzhel p_oi

p) —> |canid 0| hex [7] Extended

) —» | Timeout L 0| ms Default value 0 raw
Use multiplexer {\ Hide... Multiplexer value [

d) —_—> Multiplexer
Representation (7) Byte @ Bit
Start 0% Length e
Type Endian @ Lite () Big
Data

e —> Representation (7) Byte @ Bit

Start 25/ Length 7
Type Endian @ Litde (") Big
) Hide image...
h — [
| 2 |
13
= . - 1
| 5 el 1
|6 |
Bl
7 -l
Conversion
Factor 1,05 none/Bit Minimurm 0,0 (5| none
Offset 0,05 none Maximum 255,0 - none

a) Enter name of the CAN-channel.

[ Adjust automatically

b) Enter CAN message ID. Check the box, if extended IDs (29 bit) are used.
¢) If replacement values are used, specify time-out period and raw value.

d) Check the box, if a multiplexer (row counter) is used.
e) Enter data position, length and format.

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

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

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

9.2.5 Conversion to physical values

Conversion
a) —  Factor 1,0 5| bar/Bit Minimum
b) —p  Offset 0,0 5 bar Maximum

9 —>

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

¢) Select type of physical value.

d) Select unit of physical value.

0,0 3| bar

255,0 5| bar

[F] Adjust automatically

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.

- ¢
4—0
- 9)
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9.2.6 Special features

CAN analyzer functionality

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

Measurement value

Value

Raw Value 5

Automatic creation of online measurement sheets

The CAN channel can be automatically inserted to a measurement sheet. Insert a
name for a new sheet or select an existing sheet from the 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 next chapter.

Measurement Sheet
Pressures| -

9.2.7 Online view of CAN channels in vehicle

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

Project 1 X
= & MNew Project
-« [DOU7
- Logger
i Display
£l
]

CAMNBusl

CAM Bus2

Computed Channels

170 Channels

Calibration Items

Macros

Math Channels

. fe Conditional Channels

Group adjustments

... #gk CCP Master

=1 I Measurement Container
= Measurement Folder 1

Sheet 2

i

~ISARRRED

Bl

[

Measurement Sheet 1 is displayed in Main Area.

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

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

on the Measurement Sheet.

Bosch Motorsport

DDU 9 Manual 79/ 170



9| CAN Bus

Drag + Drop

G Shest 2| [ Sheet 1 | e

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

Drag desired Measurement channel and drop it on the Measurement ele-
ment.

DDU7.1p - Race

B9 Measurement Folder 1 4 b | oot -shests )

B [Srovai]
BE58 BB B s
= ~Jsore

Drag + Drop

B Sheet ] [ sheet 1

The measurement element displays the values of the assigned channel.

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

9.2.8 Import a CAN database (DBC) file

1. Right-click on CAN Input of desired bus (CAN1, CAN2 or CAN3).

2. Select 'Import DBC file’ from menu. A file browser opens.
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3. Select DBC file to import and click 'OK’ when done. A channel import window

opens.
Channel Import [
Channel creation from measurements ' & |

Choose the desired measurements to import a5 a channel and click ‘0K’

499 channels and 63 messages availzble channels to impart
Name U. 14 Szz RowCr RowVal D. *
DBacex g | #e[ 16 & o |3
B acey g 7IC 16 [ 0
Bath %.| 7m0 ] 6 0
(B B_ags_emergency 710 1 g 2 il
[38_2s_gar=ge_mode 710 1 6 2
2B B_ags_paddle_down 710 1 3 )
[38_sgs_paddie_up 710 1 6 2
B B_ags_reverse 710 1 3 2
BB _chres_ok 710 1 6 2
38_mil 710 1 5 1
(R0 b tton 70 1 3 =
‘ [ »

87 measuremerts in 5 CAN messages recognized. 0 measuremerts skipped.
for details check the Infolog

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

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

9.2.9 Export RaceCon CAN configuration

1. Right-click on CAN Input of desired bus (CAN1, CAN2 or CANS3).

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

Export displayed content to.. | B )
Al tems shown below willbe exported. Please diick Export'to select a destination to store to ©
Blements to expott Dependencies
These elements wil be exported willbe aso exported because they are used at CAN Input
-8 CAN Input
B ool
[} E _pbrake_r
23 € porank

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

9.2.10 Import RaceCon CAN configuration

1. Right-click on CAN Input of desired bus (CAN1, CAN2 or CAN3).

2. Select ‘Import..." from menu. A file browser opens.
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3. Select the input file and click ‘OK’. An Import Selection’ window opens.

iyt eponesizom S

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

Summary: 0 imported elements

(=) o]

©)

Import contert {source)

Curert Project target)

-[8 Computed Channels
-~ fe Condiional Channels
- Display

-8 Group adjustments
-8 1/0 Chamnels

-4 Logger

TR Macros

-« fe Math Channels

=1 oou? (=R E_pbrake_r 2740 New Project
CAN Bus 1 EBE perank & ppu7
CAN Input (2% _oil L0 Calbration kems
CAN Outputs -1 CANBus 1
[ CAN Bus 2 (-7 CANBus 2
-4 CCP Master L4 CCP Master

Computed Channels
Condtional Channels
J Display

-1 Group adjustmerts
4 1/0 Channels

0% Logger

27 Macros

Math Charnels

4. Select channels to import.

5.

Drag&Drop elements from the import content to the cumrent project...
Summary: 2 imported elemerts. imported elements complete!

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

g emssoneczsozma [

S =)

<)

import content (sourca)

Cument Project farget)

=-{@ ppu7 [ERE_pbrake_r =-45 New Project -
CAN Bus 1 [ERE_porank &8 pou7
- CAN Input oo -7 Caliration fiems
B CAN Quiputs -1 CANBus 1
[ CAN Bus 2 =] CAN Input
Ak CCP Master +[=} E_pbrake r
Computed Charnels .5} p_oil
J Condtional Channels CAN Outputs =
(M Display CAN Bus 2
Group adjustments CCP Master
- 1/0 Chamneis Computed Channels
4B Logger - J Condtional Channels
ST Macros | Display
S Math Channels Group adiustments
7 140 Channels =
Logger
. Macros d

6. Click 'Finish’. If a measurement channel belongs to more than one source

Select for all ambigous objects the appropnate one...

Summary: 7 imparted element, 3 ambigous label

(e.g. and MS 5.1), the 'Solve Label Ambiguity’ window opens.
£

<)

Import

Status Source

Source

time_min/CaM row 1/CaNMessage_123/C4.. DDUS
time_hour/CAM row 1/CANMessage_123/C... DDUS

Project Label Description

tirne:_rin Linkable: with 'time_min' label

time_hour Linkable with 'time_hour' label

< Back

i[= | Finish I Cancel

7. Assign the ambiguous channels to the desired source.

8. Click 'Finish'.
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9.3 CAN output

9.3.1 Output configuration

 Project ax
= Gaf MNew Project
&-(J) [DDU7
- @F Logger
e (Bl Display
B CAM Bus1
. CAN Input

Create new CAN output message

Open... //V
New CAN message.. ™ | Export RaceCon CAN output configuration
> .
Export... —_— to file
Macros |(2) Import.. —_—
Math Cha > Import RaceCon CAN out configuration
T Properties ~ i
Conditions \ from file
Group adjustments '
CCP Master Display CAN bus properties (Baudrate)

@ S Measurement Container

9.3.2 Create new CAN output message channel
1. Right-click on CAN Output of desired bus (CAN1, CAN2 or CAN3).

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

f-7 = ™
Create new CANOut message ﬁ
Corffigure the CAN Out message and an optional multiplexer. 'f!‘
Name CANMessage_123
CAN Id hex) 123} [[] Bdtended
Use multiplexer
Multiplexer
Representation @ Byte ) Bit
Start L= Endianness () Little @) Big
Number of rows 1= Length 1k
[ ox | [ cancel |
| =

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

4. Optionally, specify a multiplexer.

Bosch Motorsport DDU 9 Manual 83/170



9| CAN Bus

5. Click 'OK’ when done. A CAN message configuration window opens in the
Main Area.

Definition of
CAN message

Content of
message

6. Click on " in the Project Tree to display all labels.

7. Select the desired measurement channel and drop it on message’s bytes.
@ 00U?. 02002

Drag + Drop

o] B 5o | e ol | e intios et | ) e | 8 s | 2 s 1 Do | 51| © Fessreio 3 chreme 12 [ B e 1
o

Conchangedprotectonstate

The measurement channel is assigned to the CAN message.

9.3.3 Set up word length, byte order and quantization

@ DU 002 - s x

Set byte order
of channel on
CAN bus

Binforstatus B

Word length and quantization of channel are fixed.

Byte Order can only be changed if a channel allocates more than one byte.
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9.3.4 Export RaceCon CAN configuration
1. Right-click on ‘CAN Output’ of desired bus (CAN1, CAN2 or CAN3).
2. Select ‘Export..." from menu. The ‘Export Selection” window opens.

3. Specify the filename.

Export displayed content to... (==
port display
Alltems shown below il be exported. Pleass cick Expott 1o select 3 dssination 1o torsto. ©
Bemerts to egort Dependencies
il be exported be also expoted becase they are used at CAN Ouipuds

-8 CANOutputs
e

[ CANMessage_123
[ CANMessage_123

4. Click 'OK’ when done.

9.3.5 Import RaceCon CAN configuration
1. Right-click on ‘CAN Outputs’ of desired bus (CAN1, CAN2 or CAN3).
2. Select 'Import..." from menu. A file browser opens.

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

Importing from file Test123.rex(2.5.0.2002)... o o
Drag&Drop elements from the import content to the current project _)
Summary: 0 imported elements
Import content (source) Current Project farget)
=4 pou? EBCANMessage_123 4550 New Project
- CANBus 1 EBCANMessage_123 - pou7
CAN Qutputs (B CANMessage_123 E£-[2) CAN Bus 1

e CAN Bus 2

4. Select channels to import.
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5. Drag and drop the channel to ‘CAN Outputs’ of desired CAN bus on right

Tmporting from file Test123.rex(2.5.0.2002)... [ [ ]
Drag&Drop elements from the import content to the current project _)

Summary: 1 imported element, imported elements complete!

Import content (source) Current Project ftarget)

EE i [ CANMessage_123 -0 New Project

-7 CAN Bus 1 {EBCANMessage_123 = pou7
--[@ CANOuputs (BB CANMessage_123 -7 CANBus 1

i &3 CAN Ouputs
H - CANMessage_123
- CANBus 2

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

Select for all ambigous objects the appropriate one... é
Summary: 7 imported element, 3 ambigous |abel

Import Source Project Label Diezcription
Dous
° poUg time_min/CaM row 1/CaNMessage 123/CA.. DDUS Link.able with "time_min' label
° poUg time_hour/CAM row 1/CaNMeszage_123/C.. DDUS time_hour Link.able with 'time_hour' label

time_mir

< Back | Tests | Finizh I Cancel

7. Assign the ambiguous channels to the desired source.
8. Click ‘Finish’.
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10 Analog and Frequency Inputs

10.1 Features

Analog inputs
= Oto5V
= 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

10.2 Analog inputs

10.2.1 Measurements channels

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

[rata - Mew Project - DDLU Y - Input-channels - AMADS - f_wheel_fl
Search: |
Ilzed I ame 4 w 1 Source w Description -

Q f_wheel_fl pouy Wiheel force front left

Q f_wabeel fl_fi oouy Wheel force front left

Q raw_[_wheel fl pouT Wwihieel force front left

Q raws_f kel fl_fi oouy Wheel force front left

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

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

Measurement label Function

raw_name mV value of sensor
raw_name_fi Filtered mV value of sensor
name Physical value of sensor
name_fi Filtered physical value

Filtered channels are routed through digital low pass filters:

= DDU 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
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= Linear phase — no signal distortion

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

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

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

2. Expand the list of 'I/O Channels’ by clicking on '+’ in the DDU 9 Project Tree.

S

o)

Comptted Channels
W71 10 Channels
< ANAD3
< ANADY
<4 ANADS
< ANAG
g ANAOT
< ANAOS
< REVOL
g Revoz
g Revo3

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 Project 08 o007

e —————_—_——_B—M__———f——@—@®@®@®_—_—_——__—_BB___—_—_—_—_

5] 8 e overe | Datsetrencoe|
ot > .
1© v [y Waringe1) | [ Mesageets

Senier

Tipe Tme v

sxx

The '‘Bosch Sensor Wizard' opens.
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Select Sensor
Select a sensor, based on the of

Ist: Choose the
sensor’s category

bmseerwars —

rder number.

\h

Sensor category [TEMFERATUHE SENSORS

~| Calibration data

Sensorgroup [ NTC M12

5

2nd: Narrow yo%"

|| These calibration

choice by Order number
choosing a type 0220 130 026
g.aop 8261200 160

' F 02UV00 123-01

il
3rd: Select the /
exact type

Ohm © o )
v CHEEE values will be used

13 120

144 10

186 100 L

2 a 1

435 0

234 50

Sens

Opens sensor’s
datasheet

or category

M12

TEMPERATURE SENSORS
et Sensor group
L (LiE 3752 10

> = Open datashest L5 i =

Gt

4. Click 'Finish’ when done.

The ‘Create channel’ window opens.

5. Enter channel name and description.

Create channel on DDUT

Create Channel

N

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

X

Name:

[ rad_out

Description

[Outiet temperature of radiatad

Y.

6. Click 'Ok’ when done.

The channel is inserted into the DDU 9 Project Tree.

Project

- o NewProject
-8 DDU7.

& Logger

(@ Display

CAN Bus1

CAN Bus 2

Computed Channels

Channel is linked [ @ AN
—> B trad.out
to ANAO3

<3 ANAOS
<3 ANAOG
< ANAOT

R %

_a_NewProject (B DDUZ
[ t_rad_out

W Name: trad_out

Description:  Outiet temperature of radiator

[Data - ANAD3

EY Jezzmn)
i —]

2 x

= Tsa = nescioion

o e o

Braw_t rad out Woou7
Braw_t rad out f @oou7
Boour
ooy
Boour

Cutlet temperat.
Cutlet temperatu
Cutlet temperat.
Cutlet temperat.
Cutlet temperat.

Ie i

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

Available measurements for channel:

Measurement label
raw_name
raw_name_fi

name

name_fi

Function

mV value of sensor

Filtered mV value of sensor
Physical value of sensor

Filtered physical value
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10.3.2 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 V) VoFF 2325 275 v
Zerog (Vpp=50V) Vore 20 3o v
Sensitivity (T, = 25°C, Vpp = 5.0 V)® s 380 400 420 mvig
Sensitivity (Vpp = 5.0 V) s 370 4301 mvig
Bandwidth Response fuag 425 50 575 Hz
Nonlinearity MLgut -10 — +10 % 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. Expand the list of 'I/O Channels’ by clicking 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 ‘Sensitivi-
ty/Offset Wizard' opens.

4. To activate the internal pullup-resistor, check the box. The internal pullup-re-
sistor 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.
[ Sensitivity / Offset Wizard - Add New Lﬁ
Pin Properties
Configure the analog pin properties. =
Pullup value: l_?,.ﬁ‘] leOihm v]

Pin Diagnosis & monitoring limits

[] Enabled

Next = Finlg Cancel |

5. Click 'Next’ when done.
The second part of the 'Sensitivity/Offset Wizard' opens.
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(‘Sensitivty / Oftset Wizard - Md_ |
Sensitivity / Offset Properties
Adjust sensitivity and offset by editing the values on the right side.
i . — Choose unit
B B B B Y Auds unit group Y Fods unit .
] : : : acceleration -|a ]| e— group and unit of
" : : : L] | — physical value
: : : : 4000/ mv/g
10 3 : ; ; Offset L Enter values from
Physical 25000 mv sensor datasheet
(channel) .
value ’
1 8
i
4
0
0 1000 2000 2000 4000 5000 6000 . .
my — Electrical (pin) value|

6. Click ‘Next’ when done.
The third part of the ‘Sensitivity/Offset Wizard’ opens.
Sensitivity / Offset Wizard - Add New_ x|

Analog Source Properties = Enter physical
Adiust the analog source properties. limits Of the sensor

] Limit minimum
B0 g

Choose data type
of the measurement

Limit maximum

: 2 502 g
P e e /vanab[e
9 . : P cara e
. - : f
o : : RS e . Check box to enable
Physical limits || o5 : ‘ =2 online calibration of
of channel | h : : offset and enter
. : desired physical
W <t L I e offset value
A ' g
U7 £ CH U SRS WS NI ——
£
5 g e | e Enter name to
- — .
o automatically create
a new measurement
sheet

m Working with automatically created measurement sheets is ex-

plained in chapter ‘Setting up an online measurement [ 108]'.

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.
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10.3.3

A B 8o
e K
Channel is linked slaten Name and
to ANAO4 | D was “|= Description
‘ s - editable
Input pin Pu[[—u;zE - -
resistor is
activated
f 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
COangU rlng d generlc nonl INnear sensor
Example: Thermistor 5 kOhm
PART NR.: 2381 640 502
HTCLE100E3502
Toper RT Toper RT Toper RT Toper RT
[l 0] Q) [ rcl 0] ra @]
-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 9936 50 1903 90 457
-25 64 643 15 7 849 55 1494 95 399
-20 48 179 20 8 244 60 1245 100 338
-15 36 250 25 5 000 65 1024 105 292
-10 27 523 30 4 030 70 876 110 251
-5 21078 35 3 267 75 740 115 221

= From sensor data sheet: resistance values over temperature

= The sensor has a nonlinear behaviour

= Use characteristic curve for linearization

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

+5V

3 kOhm,

—O
Vv

Pin

Thermistor

1. Click '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 ‘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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44 new Project | [ poU7

Drag + Drop

» | 8 system overvien | 1. Dataset manager |

e ax
© ot | Vmingst | [ Messaes) 113 X
rwe tme s e -
A\ 103345 DOU7-Ne..  Lostcomection to devie(EthemetpCP).
D e couiNe.  Sesblycescad o eeEbensiic)
@ o336 DoU7-Ne.. ek check successhl, (K Device: DDU7 BASE 0727 )
A 103347 Narm-Ne... Nochamelsource configured,skpping dement. g
@ 13347 00U7-Nle..  Logger datamatches the ocal dete o

Binfosstatus |G CaN Log -stopped

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-resis-
tor is 3,010 Ohm. If using an additional external pull up-resistor, set up the
overall resistance.

(et Cone Wizard - S—
| Pin Properties = |
Configurs the analog pin properties.
Pullup value: [3.01 KOhm v’]
Pin Diagnosiz & monitoring limits

[ Enabled

5. Click 'Next’ when done.
The second part of the 'Sensitivity/Offset Wizard' opens.
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e wons s SO —
Characteristic Curve Properties
Adust the sampling paints using the grid on the right side. Choose 'Ohm' to
enter datasheet
90 .
Xk oI values directly.
80 Y Axis unit group Y fods unit -
- .
Select physical
ihe Ohm T unit.
1 632 80
. ® 2 876 70
,(D,;’y Slcal[) 0 3 1245 60
channel) —» (| . .
: = 181 30| Qe—Enter resistance/
value £ 5 2665 a0 .
T = = temperature pairs
x | 5000 2 from sensor data-
20 * sheet here (the
heet here (th
3.01 kOhm pullup-
10 H i
resistor is auto-
i ; t ; t t matically taken
0 1000 2000 3000 4000 5000 6000 .
Ohm into account)
< Back Next > Finish Cancel

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

e wars e SO

Analog Source Properties
Adust the anzlog source propertes.

90 Limit minimum

Enter physical limits
of the channel

Limit masdmum

70 Choose data type of
50 the measurement
variable
50
p | ] This sensor does not
Physical need offset
limits of & calibration
channel 20
S

o ; ; ; t t
[} 1000 2000 3000 4000 5000 soo | | Memsuementshest | Enter name to auto-
Ohm | - | .
matically create a
new measurement

) e Cos I | heer

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 x|/ g Newproect [ pDU7 |
@ Logger =
@ ooy
CaN g M = [
a2
Computed Channels. S
& 1O Channels L -
A -
[ N af ANAOY
Channel is linked _ | —=mm
to ANAOS [T | o s i
—
@ ANADT
i ANAB T |
< REVOL
< REVO2 <
e P p—
Y]
Neme  [7]sou.. [v] oesapton O % 1 |
Browi Boow
Braw_t air_fi ([@oou7 5000
B Boowr
B Boow . .
Bt Boor 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

m Working with automatically created measurement sheets is ex-

plained in chapter ‘Setting up an online measurement [ 108]'.

10.3.4

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.

Drag + Drop

Bosch Motorsport
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A 'Multipoint Adjustment Wizard’ opens.

4. To activate the internal pullup-resistor, check the box. The internal pullup-re-
sistor 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.
fE — =
Multipoint Adjustment Wizard - Add New =5
Pin Properties
Caorfigure the analog pin properties.
Pullup value: l3lm kOhm v]
Fin Diagnosis & monitering limits
[] Enabled L -5000 =
SO0 =
Next > Finish Cancel |

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

Multipoint Adjustment Wizard - Add New [

Multipoint Adjustment Propertics
Select the adjustment type and edt the peint values

Choose unit group
Y fods unit goup_ Y s unt and unit of physical
-

force ) b I value

®

5] : Adiustment type
Four-point adjustment -]| TE—Select type of curve

Adjustmert points

N

Physical 0

1
= Enter physical
—] = 2 10000 )
(channel) —» = B e ¢ adjustment values
value : 4 her (can still be
2] LA P A R e edited later)

Foinihe  <4————————Flectrical (pin) value

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

Physical limits
of channel

N

Multipoint Adjustment Wizard - Add New

bt

Analog Source Propettics
Adiust the analog source properties

&

op [ R

Poaint No

2

Enter physical limits
Limit minimum .
a0l of the sensor
Limit maximum
50000.0F Choose data type
Output data type I of the measurement
= e .
----- variable
Use adjustment value
..... b0l M —Enable additional
online calibration
. T <._Enter name to auto-
7 matically create a

new measurement
sheet

m Working with automatically created measurement sheet is ex-

plained in chapter ‘Setting up an online measurement [ 108]'.

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.

Channel is linked

to ANAO6

@8 newproect {8 oDUZ

Data -ANADS E3

ANADS Red2

[ f_wheel fi

v _wheel_fi

P

EY )
e Pz
Boou7
Boou7
Woou7
W®oou7
Boou7

T

Input p

el

A % -
A T
‘ raw_{_whesl_fi fi
c A
= Characteristic Adjustment

curve for sensor  is enabled

ull-up resistor

is deactivated

Available measurements for channel:

Measurement label

raw_name
raw_name_fi
name

name_fi

Function

mV value of sensor

filtered mV value of sensor

physical value of sensor

filtered physical value

Online definition of the curve is covered in the chapter ‘Online calibration of
measurement channels [ 114]" of this manual.
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10.3.5 Digital filter details

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

Inout Analog 1 Digital Online
Piﬁ 1 Display
o Signal A0 Digital Downsampling Sensor Storage
Conditioning Converter Pre-Filter Digital Filter Evaluation Device
1 8kHz 1kHz Recording
1 Rate
Digital filters eliminate ‘out-of-band’ noise
Spect
pectrum Filter Characteristic
= — —
“/ Sensor Signal Spectrum
\ ‘/ MNolse
Frequency
Cut-off frequency automatically adjusted to recording rate
4 Spectrum
““““ N
HA
A
0.4 % recording rate; “0.5 % recording rate
\ Frequencyh
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
[/ i (unfiltered)
\/ N K\j
Sensor signal with noise A
[\ ‘; \ Recorded signal 100Hz
o)\ 4 (filtered)
./ WA
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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
= 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

10.3.6 Configuring a frequency input

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

= Calculation of wheel speed with wheel circumference

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

System DDU7.1lp - RaceCon V2.5.0.2002

Drag + Drop

Batnfosstatus | Bh canLog

The 'Velocity Wizard' opens.
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,

Velocity Properties
Configure a frequency input to measure a linear velocity.

Number of teeth on the

| Number of increments: 42 | -
pulse wheel
| L g il | 4 Circumference of Wheel
for speed calculation
| Output dta typs: 16 Bit = | <«— Choose data type of the
measurement variable
Limit minimum: 0/ kmh
Limit maximum 40012 km/h
Measurement sheet: -

| Enter name to automatically
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.

Project 3 x

Computed Channels
& /0 Channels
-3 ANAD3
<3 ANAN
<3 ANADS
<3 ANAE
g ANADT
ANADS

Channel is linked [ ] 4.]‘/01 —
to REV01 T

<3 REVO3

< Revo4
@ Calibration kkems
B Macros

@ Newproect [ DDUT

| Data -REVO1

B @[5

v _heel A
BBv_wheel_fi_fi

Description

T

Available measurements for channel:

Measurement label
raw_name
raw_name_fi

name

name_fi

Number of  Wheel
teeth

circumference

Function

mV value of sensor

filtered mV value of sensor
physical value of sensor

filtered physical value

Measurement of ‘Revolution’ is similar.

104

Configuring computed sources

Computed sources receive data from a measurement channel rather than an in-

put pin.

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

= Lap trigger (covered in a special section)

Example: Sensitivity/offset calculation on input channel
1. Click 'Measurement Sources' in the Toolbox.

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

= || 8 it 0 wirapnce
@ @ L8|y e
e T

=

- - y | 64 v | 1 osmstomre
| Propertes - Computed Channels & X || Infojstatus

»x
F sancrd - © Erorty) || Warminge04) () M) | 1513 X
“ [ e Tme [ — -

& osnes  oouz-ne.
‘ A ooe oourne
J® o  oovrme.

A oo damone
CanChangedProtectionstate © 0359 O0UI-Ne...  Logger catamatches theocl it

| Bhnfostotss | B8 o og —stompes

A 'Computed Sensitivity/Offset Wizard' opens.
’Compuled Sensitivity / Offset Wizard - Add New_.

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

W

= 1 B
] ; : ! . TP nEn <a«— Choose input channel
(= time_day -
30
Y Aods urit group s <e— Choose unit group and
= unit of output
Ed 1.0/ none /s <& [nter sensivity and offset
o Tk _— of conversion formula
' D.D.—S | none
10
5
L]
o 5 10 15 20 25 0 35
Back Next > Finish

3. Click 'Next’ when done.
The second part of the ‘Computed Sensitivity/Offset Wizard’ opens.
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Camputed Sensitivity / Offset Wizard - Add New =)
Pnalog Source Properties
Adjust the analog source properties . ..
Enter physical limits
e - - Limit minimum [ 4—of the channel
: : 10 s
Limit maimum Choose data type of
400k
_ : the measurement
Oulpui dia hpe —variable
16 Bit b
) o T Check the box to
Physical limits s 0] s force the channel's
of channel e s quantization if the
quantization should
N be a fixed value in
the whole CAN
b : s B = = e 35 |[ Measuremert sheet L system.
Enter name to auto-
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.

m Working with automatically created measurement sheets is ex-

plained in chapter ‘Setting up an online measurement’.

10.5

Hysteresis

The hysteresis function avoids the high-frequent switchover of the measurement
channel value. The hysteresis can be adjusted for each input measurement chan-
nel 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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&)

g 2al

.
i [k Hms s '.:'n I Larcsl I -ﬂ

a) Choose input measurement channel.

b) Choose unit group and unit of output.

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

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

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

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

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

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

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

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

Hysteresie output properties
The hysteresis output type can be changed.
Choose data type of
L ‘ @— the measurement variable
100
B e | le— Check the box to force the
80 7 e Ofet | channel's quantization if the

quantization should be a fixed

value in the whole CAN system
40

20 <

o 15 50 5 & LY [r—— \«— Enter name to automatically
= = create a new measurement sheet

<Backas) [ Net> Finish Cancel

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

6. Click ‘OK" when done.
The channel is inserted into the DDU 9 Project Tree.
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Channels available

@ Newproject ' [l DDU7

[ t_rad_fr
Name: trad_fr

Description:

in Computed sources "

B
- & VO Channels ime_day D‘:ﬁ
@ Calibration ltems
T Macros
fe Math Channels 000

Je Conditional Channels

—

o @ M
Data -t_rad_fi rx
— Calculation of hysteresis
— channel
. Bt rad T W
Available — | @727 s Boowy

measurements
for channel

10.5.1 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 in-
put)
Calculated speed is speed of 2nd fastest wheel.

10.5.2 Setting up calculated speed

1
2.
3.

Click on tab ‘System Overview'.
Click on ‘Measurement Sources’ in the Toolbox.

Drag the 'Speed’ computed source from the Toolbox and drop it on ‘Compu-
ted Channels’ in the DDU 9 Project Tree. Do not drop it on 'DDU 9'!
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DDUZ.1p

W
o B Computed Channels
o 2 VO Chamnct

@ Colbrtonltems

Drag + Drop

Sorces

=) sensors
B soschwaxd
1 Custamizedsensar
(2] Analog sources
B CrarscristicCurve
B MultpointAgustment
1 seostiyoffez
=) Frequency sources
B charactenistic curve
Revoluton
velociy
(=) Computedsources
Adjustment dhamel
B harsteisic curve
[ Fuel
GearLookup Table
Hysteresis

Sensitwiy/Offset
Sesd

4 sscm v | 1) Dot

[Foperis 0007
[E]21 | 7 sonera -3 -[@]

rogan e D007 38 ST EDL
5 Debug

Carcragedroacins e
Cancrorgeitity

A o5 oo7nen. Lestcomecton o devieEernetic)
3 00U Ne..  Sucssshly comeced to decelEeTethCP)
D33%  ODUT-New. K check sccesfl. GPK Devce: 00U7 BASE 0727 )

0]
A 03n7 Aem-Ne... odhomelsorce confoured, skpping denent...
© 340 00U -Ne..  Loooer catamatches helocl dta.

(Bainfostatus | @ Log - sopped

A ‘Calculated Speed Wizard' opens.
Calculated Speed Wizard E

Calculated Speed Configuration
Select speed inputs for calculating a reference speed

I Configurs on device

M pou7

Speed input rearleft

Speed input rear right

I Input source: [Wheel spesds '] I
I Drive shaft switch: [Rear wheel dive - I
Speed input frort Isft: @Q v_wheel_fl | b |
Speed input front ight: [ v_wieel_f =l <—

@Q v_wheel_f

@ v_wheel_f

I Speed difference:

[s

4. Click Finish’

when done.

I <«— Choose device

Choose input source
(internal/external)

Choose driven axle

Choose individual wheel
speed channels

Set limit for speed
difference for calculation

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

Speed calculation

Measurement
channels
calculated speed
and calculated

distance -

04 re e |8 oo/ speed

4 b ] e s x

maseendene

-

ot

Soesput enst

- St
e ax
St
Bsonat et
pra—

Configuration
window

@3

(@D e

semtoox
et

+ [ D crspren |

x| wops

S —

e —
[EE]2) | ¥ sonts - |5 (@)
i =

0 6o ][ Worming79)| ) Wessoesn)

© ome e
Canchangederotechmnsiate @ emo o

)

o
e o)

513 X

Biosions [0 s e
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11 Online Measurement

DDU 9 configuration

System configuration (channel + display configuration, CAN 1/O, etc.) is stor-
ed in the DDU 9

Use RaceCon to create and download configuration from the PC to DDU 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

11.1 Achieving an online connection

11.1.1 Set up the PC for access to the Unit

1
2.

Switch off local firewall on the PC.

Set IP Configuration for the Ethernet interface to ‘automatic configuration’
(DHCP). See chapter 'Setting up the network interface [ 15]' for details.

Start RaceCon.
Establish the Ethernet connection to the vehicle.

Power on the vehicle.

3] New Project ar

Yellow dot indicates
live connection to

the device, but local
RaceCon configu-
ration does not match
the DDU 9's
configuration

Click 'OK" to DDU7 .
download RaceCon ‘0‘ DDU7: Data differences detected
configuration " Download local configuration to DDUT?
to device
>
Lﬁ ——
o] system overview | || Dataset manage: |
Tnfo/Status 7 x
|8\ Warnings(1) | (&) Messages2) m X
Type  Time Sender Message
Status message A 00n0  ooU7-Ne. ad to device Ethemet(CP).
below —> @ 1w0ne2 DDU7 -Ne...  EPK ch ful. (EPK Device: DDU7_BASE_0727 )

@ 10142 DDU7-Ne...  Calbration data successfully uploaded and initilized.
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11.1.2 Going online

Click 'OK to download RaceCon configuration to DDU 9.

The download starts.

| Downloading data to DDUT

Data Download
Data download {reference page}to ECl s in progress.

86 of 85 KByles wrtien

A green dot and background at the device in the project view and the DDU 9
Project Tree indicate a successful download and system consistency.

Project
IS @ Errorst) | ) Warnings(5) | [(§) Messages)
- 3] Mew Project
= . ) Type Time Sender Message
..-_ @ 10:05:34 DDU7-Ne...  Recording storage is deared...
Q@ 1ws40 DDU7 -Ne...  Data download failed,
L099er A 100541 DDU7-Ne...  Successfully connected to device(Ethernet/XCP).
Dizpl @ 10:05:41 DDU7 -Ne...  EPK check successful. (EPK Device: DDU7_BASE_0727 )
8 1splay 6] [ 10:05:92 | DDU7-Ne... | Logger data matches the local data.
CAN Busl B3 Info/Status |G CAN Log - stopped

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

R N Poject

== DDU7
- @F Logger
® . @ [ Display

CAMBus1

11.1.3 Configuration download
1. Right-click on DDU 9 in the DDU 9 Project Tree.

2. Select 'Download configuration'.

@ Lo¢[] Open..
] e
A J
B CAZ Download configuration...
9
..... B Col
;3 L,Oé'gr Synchronize »
----- [ cal Current measuring media >
..... ) M3
f: Ma il Create dataset..
S oz pIN/SuperPIN... v
Gr
@ C(® Bport.
- & Measu(3) Import...
“f  Properties
[Goa Nenpraear | 7 Delete
de  Rename..

The configuration download starts.

A Green dot and background indicate a successful download.

Bosch Motorsport DDU 9 Manual 107 /170



11 | Online Measurement

| Project
= Ea MNew Project
=« [BBU7
% Logger
[ Display
CANBusl

11.2 Setting up an online measurement

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

Expand ‘Measurement Container’ and ‘Measurement Folder 1' in the Project Tree
and double-click on ‘Sheetl’. ‘Sheet 1" is opened in a new page ('Calibration/

Measuring’)

Project

2 % | ga NewProject

o g New Project
o[l DDUT

RaceCon change
automatically

to "Calibration/
Measuring"

g Measurement Container
& Measurement Folder 1
Sheet 2
I8 Sheetl

om * me =)
S

= e ~a a

No information

L E=orTen

Back to page ‘System’, from the context menu of the project, new measurement
pages can be created.

Project 7 X | s New Proje
= & New Project
S0 | Measurement Contain s
& Measurement Fold L1~ Open..
Sheet 2 ‘L_I Add measurement folder
CET I
&) Export...
(3 Import..
#F  Properties
ale  Rename..

From the context menu of a measurement page, the folder can be renamed and
deleted. It also allows the creation of measurement pages.
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Project 2 X | g New Project
=- §a] Mew Project
Y
- [ Measurement Container
ER 5
Sheet 2 ) Open
F| Sheetl EH Add measurement page
3 Copy
& Export..
(3 Import...
& Properties
de  Rename..

I

From the context menu of a measurement page, the page can be renamed and

deleted.
project B
= §a New Project [
o[ [BOUTT
£ B Measurement Container
Measurement Folder 1
Sheet 2
|j Open...
BEH Add measurement page
& Cut
B3 Copy
@ Export...
@ Import...
#f  Properties
)( Delete
Datz - Sheet 1 4~ Move up
ale  Remame..

To change between different pages, click on the tabs on the bottom of the page

‘Calibration/Measuring).

|| Sheet2 | [ Sheet 1 |
—————

N/

Tabs to switch between sheets

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

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

ment sheet.
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CaltratonMezsuring DDU7.rlp - RaceCon V2.5.0.2002

Calbration/Measuring Tools Folder/ Format 1
S y P 2
CIRCR ! JoEmagianat

o o | e None
9 2 «
il

[ Measurement Folder 1 4 b [Todbox
Devces
Deplay Bements
Messurement Enents
5 Gauges

) Giraor Geuge.
24 HorizontalBargrash
i Temperatue Gauge
8 Vertical Bargraph

Drag + Drop

=) Characteristics
] Blodk, Curve or Map

surement List
1 Simple Text

=) chans

55 osclloseope

Vessrement Sorces

0 etz [ sheet ]

2. Select the desired measurement channel and drop it on the measurement el-
ement.

If the DDU 9 is online, the value is displayed.

DDU7.rlp - RaceCon V2.5.0.2002

® g m (o e
S [ oo =
| Weasung ]
] nt Folder 1 4 b | |Data-Sheet Ly
(B [Showai]
33588 &nuwau\
ome [=Tsow +
[Bana0s. o=
[can_baudiate_001 Bana07 Mot
h baudetn 001 Baros o
can_baudrate_002 [ 8

Drag + Drop

cn2_nodestate ou
can2 RevMeoCounter ou
Canoutate_mit ot
Canout sartcelay ou
carD ou
caRD DL or
caricd_info_ jor
carid_dp_info_001 or
carid_dp_info_002 ou

004 or
carid_dp._info_005 or
carid_dp_info_005 ou

Resolton:0
Sl Sheet 2| B sheet 1 Conversion:can baudrate 001

The measurement element’s appearance can be changed from the context menu
of the element.

Information @ time_sec [s]
Title » [ Provided by DDU-52 Plus
Color » system time: second
Format 3 Quartisation 1 Elinc
Limits: 0.59
Alam L Format: %2.0
Frecision: 0
Ehingete 4 Resalution: a
Measurement Rate  » Conversion:  time_sec
Data type: & Bit unsigned
Remove channel Address: 25400051
Cut Source: DDU-52 Plus
Actual rate: 1 ms - time synchronous evert channel
Copy Default rate: 1 ms - time synchronous event channel
Media: 1 ms - time synchronous event channel
Export...
Import.. Functions: REAL_TIME_CLOCK
Delete
Use as template
Remove template
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RaceCon offers different types of measurement elements:

EL co 0

50 50

40 a0

30 e

20 2

n
10

0 n
! ns

A &5 na 50 10 20 30 40 50 60
& s s time_sec
time_sec time_sec
Circular gauge Temperature Vertical Bar Horizontal Bar
gauge graph style graph style

time sec [ 2351 S ﬁl

Measurement label L
Numeric indicator

physical value

g L }
14:17:19,000 14:17:24,000
time [hh:mm:ss;ms]

Oscilloscope (Chart)

11.2.1 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.

Drag + Drop

Data -Conputed Crarmels 7 x

[ume BEMBET)

[ ropertes - Computed Gramels x

[82]4) | 7 stondrd + |3 -[@)]

& System overvew | || Daiaset manager

[0 Erors | [ Waringeth | [ Mesages@ x
e — s ose

A\ 092619 DDU7-Ne... Successul connected to device(EthernetXCP).

@ 092619 DDU7-Ne.. EPKcheck successful (PKDevice: DOU7_BASE 0727 )

() 092621 DDU7-Me.. Logger dats matches theloca data.

inforsans [ BB Cav Log - someed

Bosch Motorsport DDU 9 Manual 111 /170



11 | Online Measurement

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.

Adjust senstivity and offset by editing the values on the right side.

-
‘Computed Sensitivity / Offset Wizard - Add _

Sensitivity / Offset Properties

=SS

# T

Input channel

B soor s =

Y Axis unit group Y Auds unit

[small signal electric ¥ | [mA

5/

Sensiivity
30[] none

e
| “‘ﬂﬁl none

FmA

IS
Computed Sensitivity / Offset Wizard - Add New

=]

Analog Source Properties
Adjust the analog source properties.

4 T

Limit minimum

-0.333332333333332] maA

Limit masgmum

[ 3333333330 mA

Qutput data type

[F] Force quartization

Factor e
Offset 0.0

mA/inc

Measurement sheet

[LsBack ] [ Mea:

[ T

Cancel |

Create Channel

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

,

S
N

Name:

brightness

Description:

Select existing sheet
from list or enter name
of new sheet
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DDU7.1ip - RaceCon V2.5.0.2002

4 b x| [Tosbox 2 x

[ Data -Computed Charnels 5 x

Y JEzzz|
Tne o
Blbrighwess Boor
B [

P
Senstvty/Offset
@ soees

| Propertes -brighiness B x

[E2]34 | 7 stenderd + 3 ~[@)]

B Channel properties
Descrpton

[ 9 tatsc | £ vt Chaanes | £ Conitonl chames | (2 ca messages | € Macos | 5 Setgs (1) Devieino | @ Erocino | ) Festresifo] I brghiess |

Tpe Time Sender Hessage
A\ 032619 DOU7-Ne... Successfuly comected to device(EthemetiCP),

@© om0 DDU7-Ne...  EPK check successf ful. (EPK Device: DOU7_BASE 0727 )
@ 052621 DDUT-Ne..  Logoerdatamatches the oca data

‘ CanChangedProtectionstate.

Brinfofstans | B0AN Log - oomed

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

| Project B X | ‘@] Neweroject (I pDU?
= @8 MNew Project |J
& ol 3
- & Lo [l Open— MName: brightness .
| Dis‘ 2 Click to create
BH Create measuring views... T
B CAl : measurement sheets
[E Download configuration...
E Synchronize 3
- Current measuring media [3 Input Channel
Create dataset oy brightness
. PIN/SuperPIN... 3
: € Export..
... ik CC 'C)) Import...
it
i @ Measu Ef  Properties
-
de  Rename.

B B | showall

| Name x E]Sou.‘. E Description
n brightness !DDU?

anghmess QDDU?

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

The Button “Zero Point Adjustment” is active when the DDU 9 is online. This
function zeros only when this functionality is activated in the settings of this
channel. (see chapter ‘Enable online offset calibration for measurement channel
[ 114])

11.2.2 Using the measurement sheets

1. When RaceCon is online, press the ‘F11' key to switch from ‘Design Mode' in-
to ‘Race Mode'. The measurement sheet is extended to full screen. The but-
ton for offset calibration is active.

2. Switch between different sheets using the tabs at the bottom of the page or
the keyboard shortcuts associated with the sheets.

3. Press the ‘Esc’ key to return to ‘Design Mode'.
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xer s o

a lat - User-defined

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

MIN -5,000/c

MAX 5,000/c

ADJ_VAL 0,000/

in

oot @

11.3 Online calibration of measurement channels

= Analog sensors drift with age, temperature, etc.

= Manual calibration is necessary

= Solution: online offset calibration

= Example: acceleration sensor

Due to sensor drift:

at 0G physical " At 0G physical

Acc U,=2400mV Acc 0G measurement
sensor output

@ / . —h
/f Y ffset calibrati
Sensor datasheet: Offset calibration

400mv/G
Offset 2500mV

11.3.1 Enable online offset calibration for measurement
channel

During creation of the measurement channel
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Sensitivity / Offset Wizard - Add New ==
Analog Source Properties
Adjust the analog source properties
000 T T T T | Limit minimum
0014 none
—_ Limit maximum
50000/ none
: 2 £ Output data type
PR Lo oo ot g e i o nen gatio e non o d BTt e on oo e oo o 16 Bit -
TR Check box to enable online
£ a0 : : : 00R] rore offset calibration and enter
5 desired physical target value
2000
0o
o 1000 2000 3000 4000 5000 so0y | Measursmert shest
m¥y -
L J
In the channel view
A
[ e Activate switch
| ‘%7 = to enable online
“| calibration
o
c Y
|
Wl it e s e e i b el o el e amad s

11.3.2 Performing the online offset calibration

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

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

2. Open the measurement channel’s online page by double-clicking on the
measurement channel name in the Data Area.

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

5000

Raw 0| mv
Phys 0,00/ none

Calibration 0
target value —® [ | o

Colbots o

none

Initiate 2000
calibration

1000

o 1000 2000 3000 4000 5000

The sensor's offset is now calibrated.
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11.4 Group adjustment

Group adjustment is the simultaneous online calibration of several channels. This
is useful e.g. to set all wheel forces and damper positions to ‘0’ when the vehicle
is positioned on a flat patch.

11.4.1 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

11.4.2 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.

A 'Group Adjustment Channel Wizard’ opens.

Double-click
"add group
adjustment”

If a low-active signal is selected as an input channel, do not
forget to enable the pull-up resistor for the pin. Otherwise the
group adjustment will be triggered periodically.

See chapter ‘Configuring a generic linear sensor [ 90]' for further information
concerning the pull-up-resistor.

3. Click 'Next" when done.

The second part of the ‘Computed Sensitivity/Offset Wizard' opens.

Working with automatically created measurement sheets is ex-
plained in chapter ‘Setting up an online measurement [ 108]'.

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

6. Click 'OK" when done.
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11.4.3 Assigning channels to the group adjustment

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

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

Sooi s s 5]

(] ]

" Choose channel,
2 o 5 you want to assign

| R¥con |

ot | AR oo Grov adpstments (x)]

P 2 o - ¢ Click here to
[om=e I — ] configure the
= ey . channel

| Yeon|

e — ..

Check the box
to add channel
to group
adjustment

Errerwmr——y ]

[0 Eros) L waning] Q wesegs]

No information

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

11.4.4 Triggering the group adjustment
1
2.

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

Make sure the pullup-resistor is enabled, if you selected ‘active low' trigger
polarity.

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

Bosch Motorsport

DDU 9 Manual 117 /170



11 | Online Measurement

Download the configuration on the DDU 9. To connect the DDU 9 to Race-
Con, see chapter ‘Connecting the unit to RaceCon [ 16]".

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

Drag the ‘grp_adj_channel’ and the ‘input_grp_adj_channel’ to the online
measurement sheet.

Press and release the push-button.

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

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

Online calibration of multipoint adjustment
channels

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

= Curve definition by online adjustment at vehicle

=
Force at sensor

Force at wheel

Create a multipoint adjustment measurement channel. To create a multipoint
channel, see chapter ‘Configuring a multipoint adjustment [ 95]'.

Download the configuration on the DDU 9. To connect the DDU 9 to Race-
Con, see chapter ‘Connecting the unit to RaceCon [ 16].

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

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

Analog and physical

Double-click value
to open Click to open
online view calibration 0
' : s i s
window m

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

P L
Multipoint calibration on f. wheel fr [

Multipoint adjustment calibration F & )
Eter an adjustment value and cick Calbrate'to set the new value 9

Point Value Unit Calibration

1 1000,00 none | Calibrate

| 2 3000,00 none | Calibrate
3 4000,00 none | Calibrate

4 5000,00 none | Calibrate

Close

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

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

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.

‘demorip - RaceCon V

Lo

& g4 New Project
L

T B |

2
Computed Chammei
o & oChmes |7

4~ e Phys. | 2500, 00/ none

15000

0 1000 2000 3000 4000 5000
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Adjustment points vs. offset adjustment

T Al
I T
[1] H
F 1643 | Cobrasa | Calirale adjustment points
3| METS | N Calbre
4 45850 Hi
=
Calibration of
individual
¥ curve polnts

L J

Un
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12 Error Memory

12.1 General note

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

12.2 Error memory representation in RaceCon

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

Type Duration  Ative DateTime Occurrences  Description
Functiona.. 2130y True 142000 7002 1 To use this functionality ple..
Logging c. 2135 g3 True 11472000 7.00.3. 1 number of available loggin

Above thr 1| No further information avail._ |

Start detection of cable:

12.2.1 Accessing the memory

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

; Logger Display Elements
. E g‘sn‘ﬁgv " = Measurement Elements
] AN TuE . = Measurement Sources
5w w_ @ EE—
| ;g";:f‘::j“"“" i | Type Du Active DateTime Occu Description ] Bosch wizard
7 o g ANALL Functional.| 15. () Tr.. | /472000 7 2 To use this functionality please order the required Upgrade. B8 Customized Sensor
e REC. Loggingc. 1543 Tr. 42000 7.. 2 number of available logging channels exceeded. fo use this functionalit 2) Analog sources
< ANADz N ANA. Abovethr. 14.  Fa_ 1082000 7. 1 Nofurther information availsble [ Characteristic Curve
| b < ANAOS I Multipoint Adjustment
. < ANADS B sensitivity/offset
- i} ANAOS \=) Frequency sources
[ T ||l characteristic curve
o sl ANADT B Revolution
| @ - ANAOS [ velocity
- < ANAGS 5 Computed sources
. < ANALD Adjustment channel
Characteristic Curve
<@ ANALL 1\
< ANALZ [l Display Switeh
o <@ ANAI3
g ey B Fuel
[E] Gear Lookup Teble
@} ANATS
(i Hysteresis
g RIS [€] Leptrigger
o oue
o g e WM Qut
REVO3 B sensitivity/Offset
G | Start detection of cable Speed
| G- - REVO4 pee
-

e

=828 Type Time Sender Message
Name / ©  owmsu03 DDUS -Me,..  Recording storage is deared,

| @Ew\uv 7 @ os:s1:11 DDUS -Ne... EPK check successful. (EPK Device: DDUS_BASE_0302_TST)
(Berror_active_rotate [@oous error active rotation, signals If error is pre ;') 09:52:11 DDUS -Me...  Successfuly downloaded configuration (XCP)
[Bperror_location_rotate @oous  error location rotation R DOUS:piesis:Cbogiesdate Trakhiss el oche das. E|
= e B ete i et f e menee T ||@) 09:5332 DDUS -MNe...  Calloration data successfully uploaded and iitiaized. 3
Ziil i i »

"E7DOUS, REC_PART 02(runchonaity s locked), for 1510,1% | = | New Project/DOLIS//0 Channels ANAS/BUtton ANA_S/Button_ANA &
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12.2.2

T
1B I e p—y

© e e s

: « Q ‘

O Lféi;El (ol

=

el e | mE=
: 3838388
gpe ot 0.0(

Bution ANA_8 .0 none (B DDUI - Clear error memory
Button_ANA 8 0 none
Page_Switch ANA_1 12,5 none DDUS - O
Poti_ANA_3_Brightne... 0 none _ - Open error memo
Poti_ANA_4_Revolut.. 2125 rpm [ i B
() DDU9, ANAO1(Above threshold), for 250,18~
: e
[ : et
Button_ANA_8 0.0 none E Bt
= - 19PS] | B
D
Poti ANA_4 | 212,5 rpm (st prorecio
Poti_ANA 4 Revolution | 2125 pm
Poti_ANA_4_Test ————s3pm E No ipferfiation

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 follow-
ing illustration:

Location Tyee Durstion Active DateTime Oceurrences Description
REC_PART_02 Functionlityi 1328 gy True V42000 7:00:34 PM 1 Touse this functionlity please.

1472000 7:00:34 Ph
11472000 7-00:34 PM

1 number of available logging cha.
1 No further information available

REC_PART_01

Logging chan. 1328 gy True

1328 5y True
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(Jez|
333888
[Showall

‘ DDUS - Clear error memory

Page_Switch_ANA_1

{Poti ANA_3_Brgrine.. ] / [ DDUS - Open error memory

12.3 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.

12.3.1 Error Memory Properties
The following property is available for the error memory itself:
= Error Status (device measurement label “error_state”)
0: no error present in memory
1: at least one inactive error present in memory, no active errors
2: at least one active error present in memory

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

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

online with the system):

0 (no error present in memory):

@ @

visble: Profecton

@Erorino [T

@ New Project
No orange border—_*g s
E
- Logger
[ Display
o
E [P T [ S [ [ — — Deseriion B soschvird
—
MIL off (black) P B Customizedsensor
Computed Channels ||
# /O Channels. (=) Analog sources.
g ANAOL Y Characteristic Curve
B Page Switch AN B Multipoint Adjustment
< ANAD2 Y sensitivity/Offset
@ a0 e
g ANAD4 Characteristic Curve
< ANAOS
< ANAOS
@ aior SiGomted wees
g ANAOS EY Adjustment channel
g ANADY Characteristic Curve
< ANALO Display Switch
@ aant Bl
g a2 Bl GeorLaskupTable
q A
< ANAL4 Laptr
3 ANALS ] ;:Mrsg:
@} ANALS = &
g RevoL Start detection of cable
Pl 8 soeed

1\ Warnings(13) | [(i) Messages(e1)

33383 0BEEED

Type Tme Sender Message
Name < [=] source [~] pescrption + | @ oesa2 DDUS-Ne. Successiuly comected to device(Ethemetixce).
pdsriay_err oo cror state ofdislay E| (@ 095432  DDUI-Ne.. EPKchecksuccessful. (EPK Device: DDU9_BASE_0302_TST)
[Berror_active rotate MMWoous  error active rotation. signals f error & pre (® 09:5433  DDUI-Ne... Logger datamatches the local data.
N v et st ()  03:5433  DDUI-Ne.. Calbration deta successfuly uploaded and ntisized,
No entries TR NN N @ 09:55:02  DDOUS-Ne.. Successfuly deared the error memory.

'S New Project/DDUSJTJO Channels/AN

on ANA 8 Bution ANA S

Constantly orange border_| @ s
o
(B Displey -
- b Description osch Wizar
MIL constantly orange — Bz o 1 gl I o st
R 16518 False 2 To use this function. I customized sensor
RECPART 01 Logan o1 Fake 142000 72650 s mr sl =
ANADT Above th. 14538  False  1/4/2000 7.00:34. 1 No further informatio.. [ characteristic Curve
[ Multipoint Adjustment
B sensitivity/Offset
1) Frequency sources.
- ANADS £ Characteristic Curve.
a3 ANADS Revolution
<} ANADG Velodty
i ANAOT |=) Computed sources.
< ANABS Aduustment channel
g ANADY I8 Choracterstic Curve
@ B
B Fuel
<q ANAL2 B Gear Lookup Table
o8 A3 Hysteresis
-} ANAL4 i
< ANALS (@ Laptrigger
< Avs B PwM out
b=t [ — Bomt
< REVO2 & spee

[\ Warnings(13) | () Messages(80)

S ————
A oesan DDUS -Ne...  Lost connection to device (Ethernet/XCP)
H SBdsplay_er Moo error state of display @ o543 DDUS-Ne.. Successfilly connected to device(Ethemet/XCP).
Info cycling through Beror_actve rotate @ooss e actve rotaton sl Ferroris e 8 02 OB M. X ke, K Devcs OOUSASE 00 T)
N error_location_rotate: oous error location rotation g SRR S, . R Vil malhcdices Ha et Al
errors present in L o @ Goskm OO e Cabratonsn ety e st

"757D0US, REC_PART 02(Funchonalty i baked), or 1

error memory

T New brojectoDUS0 O
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2 (at least one active error present in memory)

N
® 9
[ T @ x| T
Blinking orange border E=ES E "
B 1 . Display Elements

Messurement Elements
Measurement Sources

MIL blinking orange

Locati | Type DL DateTime  Occu  Description
REC..  Funcional.. 5. /42000 7.1 Tousethis functionslity please order the required uparade.

REC_. Logging c. 1 numbe: of available logaing chamnels exceeded, to use ihis functionalt.
ANA_ Abovs thr 59 gTr. TUAD00O 7 1 Nofurtierinformaton availzble

&

sotdmmonorobe

Info cycling through
errors present in
error memory

DDUS -Ne...  EPK chedksuccessful. (EPK Device: DDUS_BASE_0302.TST)
09:26:52  DDUS-Ne... Logger dara matches tr

—_—

12.3.2 Error Properties

The following error properties are recognized and memorized inside the devices:

|u

= 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. "ANAQ0L" for an error concerning the first ANA channel

= Error durations
For how long a period has the error been active? If an error encounters a
non-active period before being cleared from the memory and is then detec-
ted again, the error duration keeps on accumulating. The number of active
periods can be seen from the “number of occurrences”.

= 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 writ-
ten 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)

— 0 (FALSE) Error is inactive: error was not detected in most recent diagnos-
tic run, however the error has not been cleared from the memory by the
user and remains in the non-volatile memory

The aforementioned labels (error_active_rotate, error_location_rotate, er-
ror_type_rotate) are device properties (e.g. C 60) and are not error properties
(e.g. "error no. 3 from the error memory”). As a consequence, only one property
label is available in each device. The errors from the error memory (possibly more
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than one error possible per device) share these three labels. The labels cycle
through the errors currently present in the memory and represent the respective
property of each error periodically.

= ‘error_active_rotate | error active rotation. signals if error is present or not
i grror_|ocation_rotate | error location rotation

i error_state | signals global state of error manager

= error_type_rotate ! error type rotation

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

onerror 2 ...n-1

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. So, monitoring these labels over a sufficiently long peri-
od of time provides the information on all individual errors in the error memory.

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

Measurament 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 visual-
ized in the properties window of the respective label:
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Proper

} | T standard = | (2 ~|@

4 Channel Measurement
Actual measurement rate
Default measurement rate

a Channel properties

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

Address Ox 25040895

Annotations

Description signals global state of error manager

Mame error_state
IPh)‘sicaI conversion {VerballNo error present[0]Passive error(s) present[11Active error{s) present[2] I
Physical maxmum b

Physical minimum ]

Physical quantisation naore

Physical unit

Annotations

12.4 Configuration

12.4.1 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 re-
garding shortcut to ground, shortcut to battery voltage, cable breakage, a mini-
mum / maximum has to be defined.

‘ Pin Properties
I (Corfigure the analog pin properties.
Puup value: [301k0mm -

[¥] Enabled

Fin Diagnosis & monitaring liits

Minium: |

Masmu: |

ANAD1 Red-p28

Fin Diagnosis

Bosch Motorsport
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12.4.2 Open Line Detection

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

Open line detection is triggered as shown in the illustration:

Existing DOUS errors

. ] Ciear
Location Type Durstion  Active DateTime Oceurrences  Description
REC_PART 02 Functiona 2139 4y True 142000 7003 1 To use this functionality ple.
REC_PART_01  Logging c- 212943 True 1472000 T:00:3.

1/ number of available loggin
213375, True

Start detection of cable
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13 Recording

13.1 Features

Synchronized recording of DDU 9 analog and digital input channels, DDU 9
internal measurement channels, ECU data, Data from external sensor interfa-
ces

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

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

13.2 Configuration of recordings

1

Expand the list of ‘Loggers’ by clicking on "+’ in the DDU 9 Project Tree.

| Project 2 X || g New Project

Double-click to display
I the configuration
(automatically change

to "Logger"

H
[ CAN Bus1
H

CAN Bus 2
..... Computed Channels
@ 1/0 Channels
EB Calibration Items
..... T Macros
..... Jfe Math Channels
..... Jfe Conditional Channels
..... Group adjustments
..... & CCP Master
- FH Measurement Container

| Data - Recording 7 x|

Double-click on ‘Recording’ in DDU 9 Project Tree. The recording configura-
tion is displayed in the Main Area.

DDU?.1kp - RaceC:

A [ o || Add O}

Grou 1 anel

B3
= G-
e ]

B [ ot nm e [] consion [=] romery [+l

L . Variables can be grouped

o
*—*—*— Tabs to access conditions, settings and statistics Nollfornaton

80 Recordng | &) Setongs | I Satetes

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

fada

B oor

Recording properties

Drag measurement
channels into group

(R Recordng | 25 Setongs | B St

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

Recording rate
Ims..1s

List of channels
selected —> Condition to switch

between fast/slow rate

Recording rate if
condition is 'true'

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

o |5 s | @ |

6. Click 'OK" when done.
m If no condition is defined or condition is ‘false’, measurement
channels are recorded at the value chosen in ‘Rate’.

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

Using fast block/slow block transmission

DDU 9 telemetry uses available bandwidth of Telemetry Unit FM 40 (19,200 baud
-> approx. 1,700 bytes/s). The bandwidth has to be divided into channel informa-
tion 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
transmission 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 tempera-
ture).
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Block 1 | Block 2| | Block 1 - Block 1 QOO |Block 1 | Black 2| QOO

Fig. 1: 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 [ 132]' for
more information.

13.2.1 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.

project 2 x
5 & New Project
& Dou7
B

Rec/d  Open-.

Add recording

® Expott.

ompy () Import..
h

(4 Propeties

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

13.2.2 Adding a recording group

Recording channels can be grouped.

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

Project X
5 g NewProject
&+ DDU7

13.2.3 Global settings

To display the global DDU 9 settings, select the ‘Settings’ Tab.
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DDU7.1p - RaceC

@ oo <] Da-Recdg 2
@]
3 BSwovel
= o el -
i ooz BE0U sqfondr
s o7 ranve o
s oou7  ranveke 2
s 007 ranveke A2
s oou7  ranvee A2
a) et 7 o7 ranvae o
] — e agentatn e 5: 0 | s ™ e 9)
b) — s e = bt 01 oou7_ Coetoe
g TS o ot 2 oou7  Catmcoe
.
Recxing 1 ey I g ——
O [ Emew ] S S
s 02 o7 Conadonz
d Siblock S o7 Cavtrde st
7] Ui e 2 e
ey
=]
o7 crdsredn
. ¥ o7 cedssdn
i do o 004 o7 cdsedn
catd g o 05 o017 crdstrednd
e o7 cdsoredn
caid do ko 008 oou7  crdstrednd

oo crdsirednd
oo crdsirednd
00U crdsiredind
o7 cdsredind -

No information

| B g 5 setrgs | @ sttt

a) Choose setting for outing counter mode:

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

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

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

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

d) Select 'Type’ [Funktion neu, Bedeutung kldren]

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!

13.2.4 Recording statistics

The tab ‘Statistics’ shows the channels’ allocation and their current data rate rela-
ted to the transmission frequency of the DDU 9 and the whole transmission sys-
tem.

The overview helps to detect bandwidth bottlenecks of channels. Bandwidth bot-
tlenecks 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.rlp - RaceCon V2.5.

= FEET
eicsapasic e @07 S fan e
007 e AoC)

= e S
= o ]

we o e

= i Mt

= | S

i B Cama

e B o

= bt G e Em e e e QA R S e
Channels: 0 0 ] 3 o (] ) 0 o 0 ] 3 1,30 1,30 eon, o [0 ooy cAMsmdrony
umt 720 720 720 e 720 ™ 720 720 ™ 720 (] 720 100,00 on e o7, Elsmdeny

: St il e
ot — S | re—
S s o e
e B o]

oou7  caidstoredind
oou7  caidstoredind
o7 caridstoredind
oou7  caidstoredind
oou7  caidstoredind

carid_do_info_008 oou7 i storedind
carid_do_info_005 o7 cadstoregind
carid_do_info_010 oou7  caidstoredind
carid_dp_info_011 ooy caidstoredind

oou7  caridstoredind

No information

|18 Recordog [ ) settngs| B statstcs
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13.2.5 Recording diagnosis

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

cording status.

Bit Value
1

2

4

8

16

32

64
128

N oo o AN PR O

Content of status bits

Name Bitset

RECORD Measurement data is
recorded.

DATAOK Received data without
error.

BLKOK  All measurement
blocks have been set
up correctly.

STARTED A measurement has
been set up.

Name
RECORD
DATAOK
BLKOK

STARTED

Bit cleared

No measurement data will be stored because
measurement 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 record-
ing configuration has been found or logger
software upgrade is not activated.

13.2.6 Displaying online recording diagnosis

(‘statectrl_ok")

1. To add a Recording Diagnosis element to a measurement sheet, change to

page “Calibration/Measuring”

and drag a ‘Bit-LED’ element from the Toolbox

and drop it on measurement sheet.

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

ement.

Bosch Motorsport DDU 9 Manual
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DDU7.1lp - RaceCon V2.5.0.2002

0 etz [ sheet ]

The 'Bit-LED' element shows the state of received channel data in bit-representa-
tion. 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 [ 33] for details.

13.3 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

6. Power off the system.

7. Remove USB device from the vehicle.

8. Start the WinDarab software.
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‘WinDarab 7 Develope: - Formula3

“’"@[B@w@%ﬁ;

File Explorer
X8 s
® Out Lap Laptime

i 4 b v x \Workshest#1/

9. Click on the Import/Export’ icon.

10. Select ‘Data logger CXX/DDUX/MSX and click ‘OK" when done. The ‘Read
measurement data’ dialog opens.

Click
'Import/Export’

50 dovees Bampe)

DL, ST7 U515, MS14, S5z, MS12,MS24,C50,CED, DDUT. |

_ s ity ke s e

[ Tme | Car | Fom | To [OastonlCherrel] Mo | Mex

11. Click on 'Settings’ tab and select the option 'Flash Card/USB Stick'.
5 netcnse i | ol

Settings |Current Import I Recent Import‘

Choose DDU 9
in dropdown list

Import sources Common options

FlashCard / USB-Stick

Device Force password, if not set by recorgdiseTonfiguration:

D Burst [ - ]
Device/Flash

1P [ Device: | IDIFERGRTIGE ~ /

[T Delete ARP cache entry after ping to device failgds

Import all on connect
Delete transferred files

Export fie: [One file for each lsp -

Save filegin:  Ci\Bosch\WinDarab'\Data\DataFiles E

Subfolder template: -

Filename template:  [CardInfo] outing [outingd3]-[ap03] - |+

Advanced... ] [ Comment Fields ]

12. Activate ‘Apply changes'.

Insert the USB device into the PC. Data transmission from device starts auto-
matically. Measurement files are stored automatically in the base folder.
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5 owtcorres I i

Settings | Current Import |Racent1mpcrt|

Data source: |FTP 23.06.2015 12:11:11 Metwork DDU7 - 10.10.0.207 @ 18ms
Mame Size (MB)  Get  Get (MB) Progress
FTP 23.06.2015 12:11:11 [ 00 Connecting
Auto scroll [T Show all files

5w e I i
Settings | Current Import F’~ECE”'¢IW‘D°”:|

MName Size (MB) Success

13. Click ‘Close’ when transmission has finished.

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

16. Click on ‘Open'.

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

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

EEEEIL

s Ut
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m For more detailed descriptions and instructions refer to the

WinDarab V7 manual.

13.3.1 USB device handling hints

13.3.2

Using the USB device

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

If the USB device is plugged in after recording has started, the existing recording
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 measure-
ment data may be missing.

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

If the USB device is unplugged and re-inserted for > 4 s while the DDU 9 is pow-
ered up or a different USB device is plugged in, the DDU 9 restarts. In this case,
the DDU 9 is not operational 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 The USB device is not found (also: waiting for re-plug
found stick).

No USB device inserted.

USB device is defect.

No electrical connection or wiring harness problem.
USB software upgrade not activated (Purchase of un-
lock code needed).

1: Wait: Device detec- An USB device is found, but not yet installed.
ted

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 unplug- The USB device has been removed.

ged The DDU 9 performs a restart when an USB device is re-
plugged in.
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State Description
4: Ok: Media access Data is currently read from/written to the USB device.

5: Error: Media error The communication to the USB device broke down.
The USB device is defect.
The USB device is not supported by DDU 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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14 Lap Trigger

14.1 Lap trigger (timing beacon)

Why do we need a lap trigger (timing beacon)?
= Vehicle lap time measurement

= Calculation of lap-dependent functions (lap fuel consumption, min/max val-
ues)

= Calculation of lap distance dependent functions

= Control of data logging system

System consists of
= Transmitter (trackside unit)

= Receiver (in-vehicle unit)

[
Lap Trigge: >>> i
Transmitte I\ ‘l

Lap Trigger
Receiver

Types of systems
= GPS based (low cost, low precision)
» IR based (low cost, high precision, limited reliability)

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

14.1.1 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 thresh-
old.
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Threshold

High active signal (other manufacturer’s triggers): Trigger releases if signal is
above the threshold.

) R N 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" setting: 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)

14.1.2 Software functionality
= Race track topology and transmitter location frequently cause false triggers.
= Software functionality prevents acceptance of false triggers.

= Under race conditions, trigger signals are sometimes missed. Software func-
tionality introduces ‘forced trigger'.

14.1.3 Prevention 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 reflec-
tions on main straight.

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

14.1.4 Forced triggers

Lap distance based insertion of ‘forced trigger.
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14.1.5 Setting up a lap trigger

1. Click '"Measurement Sources’ in Toolbox.

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

DDU7.1lp - RaceC:

—
=]
e o = Drag + drop
EEEEEN=Y 1R 1EET
=
¥ s - 10
prprr——
s =
e -
® 12em DDU7-Ne...  Logger data matches the local data.
A 1240 0U7-Ne. Lost
A w3 DOU7 -Ne. metCP).
® 113300 DDU7 - Ne. fice: DDU7_BASE 0727 )
® s owrne
| Bintorstaus | @B AN Log -siopped
. . . -
A 'Laptrigger Wizard’ window opens.
Laptrigger Wizard - Add New [
Laptrigger Configuration
Select signal source and speed input of the laptrigger and adjust the track distance.
Choose the signal device
Configure on device: @ pou7 - fOI‘ the trigger signal
S [ @3 Loptigerpin | fChott;lsetthe szgngl c/[mnnel
or the trigger signa
Speed input: | = il
i (WS <peed =] ——— Choose the source for the
Track distance: 400012 m‘ Vehlde speed

\ Enter the distance of

the racetrack

3. Click ‘Finish’ to complete the operation.

m In this example, the Rx is connected to the dedicated lap trig-

ger pin of DDU 9. The channel ‘speed’ is calculated from 4
wheel speeds.

A pre-configured lap trigger window opens.

Bosch Motorsport DDU 9 Manual 141 /170



14 | Lap Trigger

e N a9 h 0 )

Laplrigger confic ~ation

General | presettings | Concitions | Trigger | Countdown | Segment tming [ GPs |

Cortfigure on device:
9 5 @ -
b) Signal source:

—efi- | ([ GPSLaptrigger
C) - | |Lo active signal

d) —————>

Mot Used

I [€] Configuration ‘

a) Change signal device, if desired.

b) Change signal channel, if desired.

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

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

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

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 s set to 'GPS lap trigger".

R & oo <)

T ¢

Preset values for lap counter e bt e

: s e
and outing counter i: ’ s
Fp——

Minimum laptime that a new
‘best laptime' is accepted R | 0 tme e

1] outs

Preset value for ‘best laptime' ——— T

1000%] s

| @ configuration

Change signal for vehicle speed, T ‘
if desired. — e
WS speed s
Enter minimum speed for o spec
. —> 20[3] km/h
trigger release.

Track distance:

092 m
Define settings for distance 4 e .

based retrigger protection.

9] Enforce aptrgger
Max. distance:

Define settings for distance
based forced trigger.

| @ coniuraton |
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_

e e e R T T

Define settings for lap timing

(main tngger). Detection time .
Retrigger lock time:
o] s
Define settings for sub trigger. > o
>

Not applicable with a GPS lap trigger.

@ Confguration

_

[ Gener reseting | condtions  rgger] Courtdon [ Segmenttang

Define settings for countdown e
timer. > [— -
—

| & coturaton

Define settings for segment e
timing. —_—

— =

Nr.| Segment dstance (m)

[ configuration

Define the latitude and

longitude of the GPS el e
detection point, _ 49,32777400/%] DD

\. Decimal longitude
o

Laptrigger detection range:

[ General | Presettings | Conditions | Trigger | Countdown | Segment tming | G°S

5,56584700 1+ DD

Define the detection _ BB m
range around the 695 chammel sources
deteCthn pO[nt Longitude source:

V@ gps_long |-‘
/ Latitude source:
Define the channel —  —F BB R

GPS direction source:

sources for Longitude, ?‘@@ aps_ direction [
[ [ ‘ GPS speed source
Latitude, Direction and ‘llé e =
Speed.
[&] configuration
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14.1.6 Lap trigger channel diagnosis/counter reset

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

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

A diagnosis window opens in Main Area.

Laptrigger - Laptrigger diagnoss  reset counters.

Set essuenens
Track Condons Button to reset lap distance to 0
e ool Vehicle Speed | -| km/h

Accept Trigger at 2 o

Fep Distance S— — / Button to reset lap counter
Lap Counter | ~| laps | resetwo:
an Trgger

Detecton Tme 15 ms Outing Counter | - outs mev: g Button to reset outing counter

Sgnal Tmeout 5000 ms

Main Trigger [ -] none  TestTrgger
Minimum Speed 20 km/h <\ i It
: T Button to generate trigger signal
e r Intermediate | -| none

oeecton e =Bl R P [ -]s |wecwn <——————— Buytton to reset best lap time

sorameost [ 5100 ms.
<—— Button to reset best lap time and
distance-based segmentation

Enforce Trigger at 120 %

Reset segment tmes and best ptme

EESEEEY 5 vtrosr s x|

Lap trigger diagnosis scheme

Threshold Evaluation Signal Retrigger Lap Counter
Logic Conversion Characterization 1 Protection l Recording

Laptrigger_mainsig_dls
Laptrigger_imtrigsig_dls

Laptrigger_maintrig_dls
Laptrigger_imtrig_dls

4+ -+
Time Time Time Time

Input Laptrigger_signal_dls
channel

Analog signal Digital realtime
representation
of input channel

with positive logic

14.1.7 Lap trigger presettings

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

used.

B © worgser x|

Preset values for lap counter
and outing counter

Minimum laptime that a new
'best laptime' is accepted

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

—_—

| @ conaurtion

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

Lap counter start value:

Outing counter start

Lap time threshold:

Lap time best preset:

vale:

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

1] ps

1] outs

1000F] s
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14.2 Counting outing/laps/fragments

Speed !

i
| : Lap1

Lap 2 Lap 3 Lap 4 Lap 5 Lap 6 Time
| . Qutlap Inlap
Power Start of Lap trigger Laptrigger Laptrigger Laptrigger Lap trigger End of
ON  Recording Recording
1

(Power OFF)
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 [ 147])
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
Laptrigger_outcnt_dls
Laptrigger_lapctr_dls

Fractr

Counting in WinDarab

Function
Outing counter
Lap counter

Fragment counter

To automatically name recorded files use filename templates in WinDarab dialog:

Filename template

[outing]

Function

Value of outing counter

Bosch Motorsport
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14.3

14.3.1

Filename template Function
[lap] Value of lap counter
[fragment] Value of fragment counter

[###03] indicates: ‘always use 3 digits with leading zeros'.

Lap timing
There are different possibilities to adjust the lap trigger to the timing situation.

The detection time defines the minimum time the input signal changes its state.
E.g. a low active signal needs to be below the threshold for min. 15 ms to release
the trigger.

Channels for display

To display lap times use the following channels:

Channel Function
Laptrigger_lapctr_dls Number of completed laps
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).

Define settings for sub trigger. > S
Not applicable with a GPS lap trigger.

—_ I
l——
f 5000ms

Main Trigger
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14.3.2 Distance based retrigger protection

Trigger is locked until configured min distance (i.e. 80 % — 3200 m) of track dis-
tance (i.e. 4000 m) has been covered. To deactivate distance based retrigger pro-
tection, set min distance to 0 %.

Change signal for vehicle speed,

if desired. T e
@ speed
Enter minimum speed for o spec
. —> 202 km/h
trigger release. Track disance
Define settings for distance 4 Vo G —
based retrigger protection. w0 m
—
Define settings for distance /
based forced trigger.
| @ confguration |
— |
1
f mm Trigger prohibited

Main Trigger

14.3.3 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 be-
tween the max. distance and the track distance (i.e. 800 m).

To deactivate distance based forced triggers, uncheck box.

Change signal for vehicle speed,

General | Presetiings | Conditions | Trigger | Countdown

if desired. \ Speed source:

v,
Enter minimum speed for . speed

. —> 203 km/h
trigger release. S—
o m

Define settings for distance _— : tan. dtance: .
based retrigger protection. 0 m

9] Enforce aptrgger
Max, dstance:

Define settings for distance /

based forced trigger.

| @ conigurosn |
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—|

*Wﬂml

Missed Trigger  Forced Trigger

14.4 Segment timing

Segment timing is the calculation of elapsed time for parts of laps (segments).
Segments are defined:

= based on sub-trigger signals (additional transmitters)

= based on distance travelled
Times for segments are compared to:

= Last lap completed

= Fastest lap

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

14.4.1 Sub trigger mode

Using main trigger (20 ms pulse) at Start-Finish-Line. 3 sub triggers (40 ms pulse)
positioned 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).

La;
Gene

Define settings for sub trigger. > Useptermedate trgger
Not applicable with a GPS lap trigger.
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14.4.2

Sub Trigger

4

S

Sub Trigger

&= Sub Trigger

— |
]

t

Main Trigger

The sub trigger mode cannot be used with the GPS lap trigger.

Distance mode
Using main trigger (20 ms pulse) at Start-Finish-Line.

Set ‘Mode’ to ‘Distance’ and enter desired segment distances.

Segment time is automatically calculated at each segment. Time difference to
last lap and fastest lap is automatically calculated at each segment.

To deactivate distance mode set ‘Mode’ to ‘None'.

Define settings for segment T
timing. _— feee
Nr. | Segment distance (m)
|@e
+0.1s
3000m
-0.3s
+0.2s
*0.1s 1000m

1015 +0.1s
I —] 1 1
' h ! ' -0.25
f 0.0s -0.1s .

Main Trigger

14.5 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.

Bosch Motorsport
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The current value of the timer is stored in the variable Laptrigger_cntdown_dls
which can be displayed.

Genera]| Freseings] Condions] Triggr] Countdoun |

Define settings for countdown o
timer. e

\/

Start tme:

[ configuration

14.6 GPS Lap trigger

The GPS lap trigger uses a GPS signal to trigger the lap timer. To function this
timer an external GPS sensor (see GPS Sensor [ 158]) has to be connected to
the device and a detection point with a detection range has to be defined in
RaceCon.

The GPS detection point is defined by the latitude and longitude. The easiest way
to get the latitude and longitude of a finishing line is due to a web mapping pro-
gram 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 precision.

S

Hockenheim
A9 3F7775, B.565858

Tl f ¢ -l

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 dis-
tance between the car and the detection point has reached its smallest peak. By
this function an imaginary finishing line is calculated inside of the detection cir-
cle.

The imaginary finishing line can only be calculated if all channel sources are de-
fined correctly. The latitude and longitude channel sources are mandatory for the
functionality. Missing direction or speed source lowers the precision of the sys-
tem.
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Define the latitude and
longitude of the GPS
detection point.

Define the detection
range around the
detection point.

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

> @ aps_long
/ Latitude source:
—/UV [y
< — @ aps_direction
\ GPS speed source:

o Y

[ General [ Presettings | Conditions | Trigger | Countdown | Segment tming | G°S

Decimal latitude:

—_— 9,3277700 [

\. Decimal longitude
~

Laptrigger detection range:

—_— W

GPS channel sources:

Longitude source:

5,56584700 =

GPS direction source:

m The configuration of the sensor update rate and the detection

range must insure to receive a valid GPS point in the detection
range, despite the occurring vehicle speed near the detection

point.

Bosch Motorsport
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15 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 esti-
mate the laptime of the current lap. This functionality is integrated in the laptrig-
ger module in RaceCon.

15.1 Setting up the predated laptime

To use the predated laptime function you need to set up a laptrigger as descri-
bed in chapter 14 Lap Trigger [* 139]. Under the ribbon “"Segment timing” you

need to choose your segmentation mode which can either be distance or inter-
mediate trigger based.

Laptrigger configuration @

Distance or | General | Presettings | Conditions I Trigger | Countdown | Segment timing IGPS |
. Mode:
Intermediate —
. —_ ID\anoe -
Trigger
(W] Use predated laptime >
Enter your Lap segment lengths and times
segment time |t egmentlength (r) | Segrent tme )
and distance —% | |t 50 44,800
2 1.000 93,200 |
Enter your
expected Entire lap time:
164,500 [+
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 a excel sheet as
a normal text. In the intermediate trigger you just need to set the expected time
the driver takes to reach the segment trigger.

m Please note that the segment time and length is always meas-

ured from the start line or where the main lap trigger is set.

15.2 Functionality and channel outputs

Following output channels are generated by the predated laptime function.

Laptrigger_lapdiff_pred_dls Laptime difference between the preda-
ted and the last laptime

Laptrigger_lapsegdiffpred_dls lagseg difference between the last seg-
ment and the predated segment.

Laptrigger_Lapcurrpred_dls Estimated laptime of the current lap,

based on the predated laptime and the
predated segment deviations
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The channel Laptrigger_lapdiff_pred_dls is updated as soon as the main lap trig-
ger is received. 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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16 Firmware

16.1 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 I/O, PWM, display con-

figuration, recording + telemetry configuration.

Calibration data: Characteristic curves and offsets created by online calibration at

the vehicle.

Recorded data: Measurement data recorded during vehicle operation.

16.2 Firmware update

RacaCon
DOU  RaceCon Project
WEE: Consistency chack
:M._r, ""#_H'IH - Inﬂi.BI‘. B o
|13 ¢ “Update Firmware'
Wy Open Consistency check
— ol ol
oo | e—1 | | confguration |
] ‘Dosricad configuration’
oy _ Uphaad e File
'ﬂk.‘ -
¥ ‘Dowrdoad from File’
- LW ‘Reid Measurement Dats’
Lepx | ®
HH
F

[ | Firmware Version 1.3 |

| configuration |

| calibration Data |

| Recorded Data |

The scheme shows the process during each connection between RaceCon and

DDU 9.

R g A—-
Firmware version
consistency check

Version matc/

EPY. chack saccasihl [EPY. Devica: DOU BASE 0003 | COMRREL L] : U

@ wme  oon
The ECL dats matches he cutent gaciees dta O smn

@ wms oo
[OJ S oouy

\mm does not match

Sucoasbly conracisd in Sl St T
P, diters, devnce i locked MPY AZL DU RASE_0109, 30 - EPX Devcn DOUE_BASE_C00)

l 7N\

Firmware check Change program Update firmware
successful archive in RaceCon
[ v B (5] setonnttoms... b W5 seomnsem
A Craste datesat. ET"'_”_'_"'— [ me—
A s + [ Uoatn e, I — o [ ndatn e
®) Eor.. ;- ot S oo @ s wrfigurston..
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16.2.1 Performing the firmware update

Firmware update is only possible if the DDU 9 is connected to RaceCon.

The configuration of Input channels, CAN 1/O, display, recording + telemetry will
not be changed.

1. Inthe DDU 9 Project Tree, right-click on ‘DDU 9’ and choose ‘Synchronize'
then ‘Update firmware'.

Project 2 x| &4 New Project /@ DDU7 |
= &l New Proje
Er=t
o [J Open..
B2 Create measuring views...
@ Download configuration...
|a;§ Synchronize I3 | B3 SetDate & Time...
Current measuring media » with ECU...
= Create dataset... B3 Change program archive...
% PIN/SuperPIN... » | Update firmware..
® Bxport. f Upload configuration...
@ Import. Clear logged data...
& Properties & Clone ECU 3
% Delete Adjustment data »
ae  Rename.. & Save

A pop-up menu opens.

2. Select the destination of the firmware archive (PST).

Update firmware &
Flash program firmware
Perform a firmware update of a device.
ECU Type: | DDU7 =
Select program archive (PST) file:
[¥] Keep current settings.
e
FCl dontifiratinn

3. Click 'OK" when done.
The firmware update starts. The DDU 9 displays the message ‘Updating firm-
ware'. Do not switch off the car’s ignition or interrupt the power supply of the
DDU 9!
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Update firmware

Flash program firmware

Perform a firmware update of a device.

<

Loading configuration

/' Connecting to DDU7

“

Downloading content to DDU7
= Flashing controllers on DDU7

Cleaning up

Flash completion 53%

When the firmware update is complete, the DDU 9 displays the message 'Up-
dating firmware finished. Do a powercycle.’

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

Update firmware

=X

Flash program firmware
Perform & firmware update of a device.

—
S

iy
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17 Clone 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.

Create a clone file

1. Click ‘Clone extract’ in Extras menu.

Extras | Help

I Dataset manager... FJ
Race mode... F11

Measurement 3

Upload syslogs..

@ Update firmware »
|4 Clone ECU v || Gene edract..
% Format USE stick... Clone apply...

'.H Create/Edit sensors...,
] Options..

2. Choose the hardware device which should be cloned.

3. Define destination and filename.

4. Click 'OK’ to start procedure.

Change the device

1. Click ‘Clone apply’ in Extras menu.

Extras | Help

I, Dataset manager.. FJ
Race mode... F11

Measurement 3

Upload syslogs...

3

2. Choose clone file.

3. Click 'Ok'".

% Update firmware 3

||E| Clone ECU » | Clone extract...

% Format USE stick... | Clone apply... !g
o4l Create/Edit sensors..,

] Options..

Please remember that following properties are not stored into the clone:

= Lifetime of device
= Serial number

= Upgrade features

Bosch Motorsport
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18

18.1

18.1.1

18.2

18.3

GPS Sensor

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 interface 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 Receiver. This sensor is based on a U-Blox 8 chipset and is fully configura-
ble with the Navilock "U-Center” software. To use this sensor with Bosch Motor-
sport components the transfer rate, the satellite system and the update rate need
to be reconfigured. More information about the configuration can be found in
the Appendix.
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18.3.1 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 of-
fers a USB connection cable for the sensor.

In "U-Center” click “View"” — “Configuration View" to start the configuration.
The following 3 points have to be changed:

Transfer Rate
= Click on “PRT (Ports)”.

= Change the baud rate to a fix value, this value needs to meet the setting of
RaceCon. For a good signal quality we recommend 115,200 baud.

= Click on “Send” to store the new setting in "U-Center”.

Configure - Ports ’E@@
ANTARE R Stinge) | UBK - CFE (Config) - PRT (Potts) Is o
CFG (Configuration) -

DAT (Datum)

DOSC (Disciplined Oscillator) Teiger Tt afil 2|

EKF (EKF Settings) Protocol in 0+1+2 - UBX+NME£+RT v}

ESFGWT (Gyro+Wheeltick) B e ,m

ESRC {External Source Config)

FXN (Fix Now Made) Baudrate 115200 '1

GINSS ((

piifia) [T Auto bauding
INF (Inf Messages

ITFM (Jamming/Interference Monitor)
LOGFILTER {Log Settings)

M3G (Messages)

m

ation 5)

m

#5 (Navigation Expert 5)

Ovwerzampling

meter/Low-5peed COG filter)

PM (Power Management)

ended Power Management)

7 Estended T timeout [>=Fw/7.00)
i~ T¥-Ready Feature [»>=Fa/7.00]-

RATE (Rates)
RINV (Remote Inventory) I" Enabie )
RErns [ nverss Bolaite lloweackve)

1 (Receiver Manager) Threshold |0

S Settings) ’ﬁ
SMG anager Config) FID 0

THhAMNE (v A8

& | X | Esend ol [F | @ &

R
B

= Click on “"CFG (Configuration)”.

= Click on “Send” to save the new setting on the sensor.
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T 7
%;:I&’?;:;:i;ﬁ?gs’ “ | UBY - CFG [Config) - CFG (Configuration]
gg;(f[?:;;l:p]llined Oscillatar) 7 Revert to last saved configurati.on -
EKF (EKF Settings) " Revert all but ANT default configuration
ESFGWT (Gyro+ Wheeltick) 7 Revert to default configuration 5 - I2CEEPROM
ESRC (External Source Canfig)  Save curent configuration 4 -SPI-FLASH
FXN (Fix Now Mode) ™ User defined operation
GNS5 (GNS5 Config) Clear Save Load
INF (Inf Messages) [o-PRT 0-FRT
ITFM (Jamming/Interference Monitor) 12 m?:ﬁ 12 :\r‘ﬁﬁ
LOGFILTER (Log Settings) = T MAY T.NAY
MSG (Messages) 4 - R 4 -RxM
NAYS Oivigtion 3 e 2t
NAWVXS (Navigation Expert 5) 7 - Reserved 7 - Reserved
NMEA (NMEA Protacal) 8-EkF g-EkF
0DO (Odometer/Low-Speed COG filter) 190' F‘:ﬁ"ed 190' F‘:ﬁ?‘@d
PM (Power Management) 11-LC 11-LC
PM2 (Extended Power Management) }%HEEE 10 EHEEE?
PRT (Ports) 14-USER 2 14-USER 2
PWR (Power) 15- USER 3 15-USER 3
RATE (Rates) | 4
RINV (Remote Inventory)
RST (Reset)
RXM (Receiver Manager)
SBAS (SBAS Settings)
SMGR (5ync Manager Config)
ThAMMLC 7T, ELE B P .
@ | X | #Esend ol 5% | & & [E

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.

RXM (Receiver Manager)
SBAS (SBAS Settings)
SMGR (5ync Manager Config)

e m
gr:g (fs:::”g':’:t:tr'}?gs’ | UBX - CFG [Config) - GNSS (GNSS Corfig)
DAT (Datum) s
DOSC (Disciplined Oscillator) : :
EKF (EKF Settings) GMSSID configure GNSSname enable min  max Signals
ESFGWT (Gyro+Wheeltick) 0 W GPs W E R
ESRC (External Source Config) 1 W SHAS ¥ [+ [z ]
FXM (Fix Mow Maode)
G55 (GNSS Config) = £ Galo I ol o
INF (Inf Messages) 3 i BeiDou r IS_ I:ij
ITFM (Jamming/Interference Monitor) 4 W IMES = I.j_ ID_
k&é?ﬂ:i:;g Seh) 5 v Q755 r o |3_ [T LisalF
NAYS (Navigation 5) 5 i clonass T [e =
MNAVES (Mavigation Expert 5)
MMEA (NMEA Protocol)
0DO (Odometer/Low-Speed COG filker) Number of channels avaiable [2
PM (Power Management) Mumber of channels to use I? [~ Auto set
PM2 (Extended Power Management) For specific SBAS configuration use CFG-SBAS
PRT (Ports)
PWE (Power)
RATE (Rates) |
RINV (Remote Inventory)
RST (Reset)

For specific GLONASS configuration use CFG-GLO

THRAAE FTimmn A fado)

<

m

@ | X | Esend a¥poll [ | 68 45 [E
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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 recommend 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.

@l Configure - Rates

ANT (Antenna Settings)

(Configuration)

DAT (Daturn)

DQ5C {Disciplined Cscillator)
EKF (EKF Settings)

ESFGWT (Gyro+Wheeltick)
ESRC {External Source Config)
FXMN (Fix Now Maode)

GNSS (GMNSS

INF (Inf Messages)

Config)

ITFM {Jamming/Interference Monitor)
LOGFILTER {Log Settings)

MSG (Messages)

MNAYS (Mavigation 5)

MAVXS (Mavigation Expert 5)

NMEA (NMEA Protocol)

PM (Power Management)
PM2 (Extended Power Management)

PRT (Ports)

V (Remote Inventory)
RST (Reset)

RXM (Receiver Manager)
5 Settings)

ThAMANC 1T [}

0D0 (Odemeter/Low-Speed COG filter)

@ | X | #Esend a¥roll | | @A &

LB - CFG [Config) - RATE [Rates)

Time Source ’m
Measureriznt Perind l—“_SE [ms]
Measurenent Freguency 1818 [Hz]
Mavigation R ate J—‘I‘ [cye]

Mavigation Frequency 1818 [Hz]

m

=

m Sensor needs reception for visible signal.

It takes time to start the sensor.

18.4 Measurement labels

The decoded NMEA messages are copied to these DDU 9 measurement labels.

Measurement label

Function

gps_PDOP Position Dilution Of Precision
gps_HDOP Horizontal Dilution Of Precision
gps_VDOP Vertical Dilution Of Precision
gps_lat Latitude +/- [degree]
gps_long Longitude +/- [degree]
gps_elv Antenna altitude above/below mean sea level (geoid) in
meters
Bosch Motorsport DDU 9 Manual 161 /170



18 | GPS Sensor

18.5

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 = Differen-
tial, 3 = Sensitive)

Operating mode, used for navigation (1 = Fix not avail-
able; 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[ ]

Function
Satellite PRN number

Used in position fix

gps_info_satelevation[ ] Elevation in degrees, 90 maximum

gps_info_satazimuth[ ]

gps_info_satsig-
strength[ ]

Azimuth, degrees from true north, 000 to 359
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?
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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?

GPS sensor start-up
Does the GPS sensor ‘view' the sky?

Did the GPS sensor complete its initial start-up procedure? This may take up to
20 min.

A correct reception is indicated when ‘gps_fix' is showing ‘3D Fix'.

GPS sensor values are frozen

Does the sensor has lost its reception? The old values will be kept if the reception
is lost. The gps_smask channel shows which NMEA sentence is received.
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19 Fuel Consumption Calculation

19.1 Setting up fuel consumption calculation and
tank mangement

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!

[ new Project |NENE R oobox & X|
H Devices

Display Elements

Measurement Elements

Measurement Sources

=) Sensors

] Bosch Wizard

[ Customized Sensor
3 Analog sources

[ Characteristic Curve

[ Multipoint Adjustment

[ Sensitivty/Offset
=) Frequency sources

1 Characteristic Curve

I Revolution

Drag + Drop 1 Velocity
] Computed sources

Adjustment channel
[ Characteristic Curve
N Display Switch

[ Fuel

Gear Lookup Table
[&] Hysteresis

] Laptrigger

B PWM Out

A Sensitvity/Offset
Speed

0 I
| s system Overview | LIICESSIEIENES

A "fuel consumption wizard’ opens.
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Fuel Consumption Wizard - Add New ﬁ
Fuel Consumption Configuration
Select a fuel consumption source channel for computing the fuel consumption.
General
[ Configure on device @@ ooU7 -] = a)
I Tank capacity 80,02 | I < b)
Fuel consumption calculation
Mode Using fuel consumed ~]| < C)
[Fustinput B9 % fuclcons [~ % oon Adaption facor to [m]| < )
T —
| Consumption correction factor  1.000 | =« e)
Remaining laps calculation
Mode Lastlap's consumption 'J f)
g |
Reset fuel consumption
Mode By RaceCon -
-| - 9)
Low active signal -
Not Used
Finish ] [ Cancel

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)

Press ‘Finish’ when done.

19.2 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.

Button to reset total
fuel consumption

Tonk capacty wo | - !
comnpon carecontr =1 ' =EEn - (Reset with RaceCon
’ = only)
Target lap consumption 3,00] | LS iccnSunpron U )
Remaining bps cakuiaton  Last lap's consumption Fuel remaining =1 5 el
utton to reset fuel
e =—— LSl CamemE :_ ' e consumption manually
Current lap's consumption -1 (Can also be triggered )
/ Laps remaining -
Settings
overview
PYEEREEY| © rust oprem_ois
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19.3 Example

Fuel ) ) . . . .
1. 1 1 1 1 1
Tank . | 1 1 |
capacity | 1 1 I ™ Fuel_fuelcons
| 1 1 1
I 1 1 1
I 1
I
I
| 1
| 1 1 I
| 1 1 1
1 1 1 1 1 1 — Fuel_fuelrem
1 1 1 1 1 1
: Lap 1 : Lap 2 : Lap 3 : Lap 4 : Lap5 : Lap6 Time
QOutlap behind Pacecar Inlap
Fuel , . . .
| 1 1 1 1 1
| 1 1 1 1 1
I 1 1 1 [} 1
! 1 1 1 ’Fueljuellapold
I 1 1
1 1 /’E—/f/_’; wel_fuellap
1 Lap1 I Lap2 1 Lap3 1 Lap 4 1 Lap5 1 Lap 6 Tim'e
1 QOutlap 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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20 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 ele-
ment one grid unit

Switch between display elements
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