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1

Preparation

Use the C 70 only as intended in this manual. Any maintenance or repair must be performed
by authorized and qualified personnel approved by Bosch Motorsport.

Operation of the C 70 is only certified with the combinations and accessories that are
specified in this manual. The use of variant combinations, accessories, and other devices
outside the scope of this manual are only permitted when they have been determined to be
compliant from a performance and safety standpoint by a representative from Bosch
Motorsport.

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

Disclaimer

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

mud 0

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

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

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

—  Use large diameter wire

—  More metal-to-metal contact is better!

The following notations for power signals are used:

- KL 15 is a switched battery rail controlled by the IGN-switch

— KL 30 is an unswitched battery positive rail (same as battery positive terminal)

— KL 31 is an unswitched ground rail (same as battery negative terminal)

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

Bosch Motorsport Manual 09.05.2018 | Version 1.1 |
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Onboard Network Concept

UBAT
Star connection
(term30)

IGN- I
Switch

As short as
possible

% \ ~ switched pos. terminal
positive terminal

‘ Electric Loads

Main KL15
Switch

<“» PC
Device Bosch Motorsport

diagnosis connector

ucC
z // LS_SWITCH1...4
KL31 ; % <
== W UBATT_FUSE
GND_Starpoint Star connection J SENSPWR10
/" o+ Chassis dig. sensors
(e.g. wheelspeed) SENSPWR5
LS_GND_1 ANA_IN(xy) active
LS GND_2 Sensor
ANA_IN(xx) | NTC
Engine_GND SENSGND ST _I

md 0

Notice!
This schematic is not device specific, please see the section ‘Technical Data’ for the
specifications of your device.
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4 Technical Data

The data logger C 70 integrates a programmable data logging system for motorsport
applications for a very competitive price. Additional input devices can be connected via
Ethernet and CAN buses.

Data Analysis Software WinDarab is available free of charge as “WinDarab V7 free” on our
website. The logger can be upgraded to a 2™ logging partition of 1 GB (e.g. for long term
recording).

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 C 70.

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

Processor 667 MHz Dual Core

Converters 8 kHz AD converters with digital low pass
filter

Internal power source Li/lon capacitor

Configurable math channels

User configurable CAN in/out messages

Sampling rate Max. 1 ms

Online data compression

Logging rate Max. 600 kB/s

Recording channels 1,040

Logged data download speed Max. 1,000 kB/s

Internal storage capacity 3 GB (standard), plus 1 GB (optional)

LTE Ethernet telemetry support, GSM telemetry support

Bosch Motorsport Manual 09.05.2018 | Version 1.1 |
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RS232 for GPS and telemetry

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

CAN interfaces 2
Ethernet 100BaseT 2
Laptrigger input 1

RS232

Telemetry, GPS

Configuration via RaceCon

Over Ethernet or MSA-Box I

Mechanical Data

Size

151 x 126 x 25.5 mm

Weight

450 g

Protection Classification

IP54 to DIN 40050, Section 9, Issue 2008

Operating temperature internal

-20 to 85°C

Max. vibration

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

Electrical Data

Supply voltage

5to 18V

Inputs

Analog channels

4 standard, additional 12 optional

Input range Oto5V
Resolution 12 bit
Switchable pull up resistor For all ANA_IN

Wheel speed inputs

4 Hall-effect or DF11, switchable

Outputs

Sensor supply 5V +1 % (250 mA)

Sensor supply 10V £ 1 % (250 mA)

Sensor supply U_Bat 250 mA

Sensor ground

Optional Upgrades

USB_DATA

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

F 02U V02 214-01

Adapter cable to USB-Port (included in

Upgrade USB_DATA)

F 02U VO1 343-01

09.05.2018 | Version 1.1 |
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Adapter for wiring harness (included in
Upgrade USB_DATA)

F 02U 002 996-01

CCP_MASTER
CCP-Master (ASAP2 file from ECU
manufacturer required)

F 02U V02 213-01

ETHER_TELE
LTE Ethernet Telemetry

F 02U V02 138-01

FULL_LOG_ 2
Enable full logging performance of 1 GB
partition 2

F 02U V02 305-01

I_O EXTENS

Enable additional 12 analog input channels

F 02U V02 205-01

Connectors and Wires

Motorsport connector on logger

AS-216-35 PN

Mating connector
AS-616-35 SN

F 02U 000 466-01

Pin Configuration

Pin Name Comment Status
1 KL_31 Incl.
2 KL_15 Incl.
3 KL_30 Incl.
4 Rev_In_3 Hall or DF11 switchable Incl.
5 Rev_In_1 Hall or DF11 switchable Incl.
6 KL_31 Incl.
7 CAN 2 L CAN speed selectable Incl.
8 Ethernet 2 TXP Incl.
9 Ethernet_2_TXN Incl.
10 Sens_Power_12V over current protected Incl.
11 Rev_In_4 Hall or DF11 switchable Incl.
12 Rev_In_2 Hall or DF11 switchable Incl.
13 Laptrigger_In Incl.
14 CAN_2_H CAN speed selectable Incl.
15 CAN_1 H CAN speed selectable Incl.
16 Ethernet_2_RXP Incl.
17 Sens_Gnd_4 fused Incl.
18 Sens_Power 5V over current protected Incl.
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Pin Name Comment Status
19 ANA_IN_3 3.01 kOhm switchable Incl.
20 ANA IN 4 3.01 kOhm switchable Incl.
21 Time_Sync connection to Bosch ECU Incl.
22 CAN_1 L CAN speed selectable Incl.
23 Com_screen Ethernet and USB screen Incl.
24 Ethernet_2 RXN Incl.
25 Sens_Gnd_3 fused Incl.
26 Sens_Power 5V over current protected Incl.
27 ANA_IN_7 3.01 kOhm switchable Opt.
28 ANA_IN_1 3.01 kOhm switchable Incl.
29 USB_Device DP to Bosch USB stick Opt.
30 RS232_TX Telemetry Incl.
31 Ethernet_1_TXP Incl.
32 Sens_Gnd_2 fused Incl.
33 Sens_Power_10V over current protected Incl.
34 ANA_IN_8 3.01 kOhm switchable Opt.
35 ANA_IN_10 3.01 kOhm switchable Opt.
36 USB_Device_Gnd to Bosch USB stick Opt.
37 USB Device DN to Bosch USB stick Opt.
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.
a7 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.

09.05.2018 | Version 1.1 |
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Pin Name Comment Status
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

Manual

09.05.2018 | Version 1.1 |



14 en | Disposal Data Logger C 70

5 Disposal
Hardware, accessories and packaging should be sorted for recycling in an environment-friendly

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

Waste electronic equipment must be disposed of properly according to Electrical and
Electronics Act (ElektroG) and the European WEE directive.
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Communication channels

CAN bus

The C 70 has two CAN buses configurable as input and output. Different baud rates are
selectable. Please note that the C 70 does not contain any CAN termination resistors. Thus the
CAN termination resistors need to be integrated into the wiring loom.

Ethernet channels

The C 70 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 C 70 has two RS232 serial ports. Baud rate for both ports is programmable. RS232 port 1
is reserved for online telemetry, port 2 can be used for reception of data from a serial GPS
receiver.

Vehicle diagnosis connector

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

Pin Name Description Used for C 70
Pin 1 Terminal 30 Permanent positive +
Pin 2 Terminal 15 Switched positive +
Pin 3 Terminal 31 GND +
Pin 4 CAN High Diagnostic CAN bus

Pin 16 CAN Low Diagnostic CAN bus

Pin 10 K-Line ECU diagnosis

Pin 8 Ethernet RxD + Ethernet interface +
Pin 9 Ethernet RxD - Ethernet interface +
Pin 11 Ethernet TxD + Ethernet interface +
Pin 12 Ethernet TxD - Ethernet interface +
Pin 22 Screen Cable screen +
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7 Mechanical Drawing
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8.1.1

Starting up
Before starting

Install the software required C 70 operation. It is developed for Windows system software.

Following software versions are used in this manual:

— C 70 setup, configuration and calibration: RaceCon

—  Measurement data analysis: WinDarab V7

Set up the 100 Mbit Ethernet connection to the C 70.

—  The Ethernet port has ‘cable auto crossover’ functionality

Setting up a new RaceCon Project

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

New Project p - RaceCon V2.5.5.0 *

& @ Measurement Container

Main Area

Project

Tree

Toolbox

msisz
s

W2

Ws2i gnt

5 M523 Sport
08

> o) Siatis

[0 o 2 Waings (D Messges|
s

T.. Time ender  Messege

NilE ¥ Descrpron

[Flruncon [Flused |
No

Message Area
Data Area information g

1. Start the RaceCon software.

RaceCon V2.5.5601.11

LR E @ ek

Update  Upload Format  Creata/Edt optons Clone
Fimuere © Sysiog USE-Sck.. sersors g
\
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In the ‘File’ menu select ‘New project’ to create a new project.
@ - ” :L! — New Project.rip - RaceCon V2.5.5.0

Devces
EEEC—

Dispays
@ s

= ks
1S3 sport.
e Sprt
Mses

@ Measurement Container

Measurement sources

1 Errors | [ Warnings | () Messages |

T. Tme  sender  Message

No
information

In the Toolbox select the C 70 and drag it into the Main Area. A pop up window to specify

the C 70 program archive appears.

Create a new DDUI0... E B Dakces,

Specity the program archive l o)
“Thiscreates the deice defined in he program archive.

oject
& @ Measurement Container

ECU program srchive: @oow
Please specify the ECU program archive. (™ .Emnm»sz Plus.

@S sport
i

3 25 Spart

<Back Nes> e[ Concel !jﬂaf;";’l““" iz

|| Meosurement Sources

[0 Evors [ Wernings)
R ——

Show all

tame 7] source =] Descrpoon

hunon [Flusd ||

No
information

Download the firmware for the C 70 from www.bosch-motorsport.com.
An information shows if the archive is valid or not.
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New Project - RaceC

i e
- @ Measurement Container|

Toalbox

s o~
p A L $
£0U program rcive:
ClUsers\SUA4ABT\Deskiop\RaceCon\DDU10_BASE_0401_TST4.pst =
1@ The program archive is valid
1P A 10300207
Contained devices. @ ms15 sport
b - it
oeapaDl )
Sippors g =
Logger (2 recordings. PCode: 444C)
o et o i M
SR e
i
B e @rsss
-2 supported CCPMaster devices W Mss6
e i
B e el
A 10, ot B U2 sk
~ CCPIMASTER - FO2U V02 213.1, Enable COP mostér - measure 3rd party ECUs Rsss
ST o e D1 it e o n o o
k8] Ve 4 il oo oty o e e
i
UL
-y
b

= (ma=m !JE“ -

T.. Time Sender  Message

Data

& & Measurement Container

Gonfigure sottings o)
T crestes the device defned nthe program rchive.

Aopioston
[Rece sk =]

Racotrack

ecu or fogger)
Wi every lapiigger e lap coue veriable i incremented.

ing pirgger
perfomed. Eise the outing counter must be set manally.

Testbench:
Select his for usage without lap rigger.

time.
“The lap counter will nover ncrement

Ws2i lgnt
5 25 Spart

mesu
Maypass ey
@ Custom ECU
2 Power contolunit

Display Eements

| wtsysem overven [ TR Measurement sources

T. Tme  Seder  Message

information

7. Click ‘Finish’.

The C 70 is inserted into the project and RaceCon tries to connect to the device.
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s

E— - Erm—
= 94 NewProject -1 Devees

@ DDUI0 1= Displays
& @ Measuremen  Container| @ s

EEaen

2 e Spart

B Mses

@ sis spot
=l mwsisy

msisz
50
s

Ws2s

a L
s

== "= [+] besrpton [lfncion [=lused |

No
information

RaceCon detects configuration differences between the C 70 and the RaceCon project
and asks for permission for data download.

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

- Successful ethernet
| connection, DDU
"talks" to PC

If the device turns red, you might need to do a firmware update on the device. For more
information see chapter Firmware update, page 104.
The download starts and the C 70 carries out a reset.
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8.2

DDU10.rip - RaceCon V2.5.5.0

B [ etiiew rogect

Download

Data Downlosd
Deta downioad (reference poge] to ECU i n progress.

111 64111 KBytes writen

S s ® omas
‘Absokte ap counter E] ® 131120
fongitudinal acceeration No ® 13126

: ) o
s secekraton information & 1suas
verscal cceraton o

oouto
oouto
ooutn
oout0-

After the reset, RaceCon reconnects to the C 70. Local configuration on both the PC and
C 70 match (indicated by green background and dot). The C 70 is now connected to

RaceCon.

No
information

Green background
and dot indicate

* matching

configuration

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

Feature activation

—  Optional software feature packages are available for the C 70.

—  All software feature packages can be purchased prior to delivery or after you have

received your device.

- If you have purchased an optional software feature package, it must be activated 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 C 70 does not work on

any other C 70.

—  When purchasing a software feature package, you have to tell Bosch the ECU ID code.
The ECU ID code is device specific and can be found in the ‘features info’ window, shown

in the screenshots below.

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

skipped.
1. Ensure a connection to the device.
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2. To activate a feature, double-click on ‘C 70’ in the Project Tree.
3. Click on the ‘Features info’ tab in the Main Area.

DDULC

1st: Double-click
on DDU —

e [ ] (Cormdomei]

St ic [ e

@ oz moausol, st kesegon
Rt —
ey vy
" 0.5ms o2 nsol et st vt s

2nd: Click on
'Features info' ———

e e e esssne

EY

D 00 OUD Mo Lot comecion o devceEthernetCP).
=lo rnected o decceEhme

©

U0 BAS 09017579

© w01 OUD-Mewproe:  Colbatondotasoccesly gosdedad s [E]

TR e oI e Gk e

The ‘C 70 features info’ window appears.

DDU1D fe

ECUID —— ccum  [3s50e778:100fd540 | [[ceny to clboara |

StatusfUnlock | Order informations

Hame Description

L | F02U 02 213-01, Enable device to be € Communication Protocoll Master

Feature status "d" FULL_LOG_1 FO2U V02 304-01, Ful logging on first partition List of available

ﬂ" FULL_LOG_2 F02U V02 305-01, Enable full logging on second partition featur es
d" USB_DATA  F02U V02 214-01, Enable data copy from logger to Bosch USB stick
a ETHER_TELE  F02U %02 138-01, Enable Ethernet / LTE Telemetry

d" I0_EXTENS ~ F02U V02 205-01, Enable additional input / output channels

ﬁ Locked (disabled) ﬂ\ Unlocked (activated)

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

ECUD |395ﬂe773:1dﬂfd54[|

| [ Copy to dipboard ]

| MName Description
a CCP_MASTER F02U ¥02 213-01, Enable device to be CAN Communication Protocoll Master
d" FULL_LOG_1 F02U ¥02 304-01, Full logging on first partition

ﬂ‘ FULL_LOG_2
d‘ USB_DATA
[ v ||y

ﬂ‘ 10_BXTEN: Unlock specified feature.

ETHER_TELE

Requested KEY:
d29856aa|

5. Enter the activation key you received for this feature on this device and click ‘OK’ when
done. The feature’s status changes to ‘unlocked’.
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ECUID |395DE778:1d[Ifd54l] ‘ [CQD.,.md,Dboa,d ]

Status/Unlock | order informations

| MName Description
ﬂ CCP_MASTER F02U %02 213-01, Enable device to be CAN Communication Protocoll Master

l'f' FULL_LOG_1 F02U Y02 304-01, Full logging on first partition
!P FULL_LOG_2 F02U ¥02 305-01, Enable full logging on second partition
l'f' USE_DATA  FO2U Y02 214-01, Enable data copy from logger to Bosch USE stick

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

!f' 10_BXTENS  F02U Y02 205-01, Enable additional input / output channels

6. Perform these steps to activate other features you purchased.
7. Switch the car’s ignition off and on again to cycle the power of C 70.

8.3 First recording (Quick Start)

This chapter explains the configuration of the recording of the battery voltage channel. See
chapter ‘Recording, page 81’ for a detailed instruction to configure recordings.

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

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

battery voltage).
- :

T
=¥ —— Search for 'ub’

S

e [< ot = [condten ¥ rebmety [= pepe [+] owaeron =l

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

oou0 ® et

m [ manama

A0 [Joecte

30«

At Ty oicte

[ @oouno |

‘Add new channel
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mels)... | Delete channel(s) 1= Flat view

forthe

| o (RN [ |

Plase have 3 ook at the saostcs view for a more detaled calculaoon.

Drag + Drop

w
= [Showall

B 3 3[showall
ame 0

Bw

B ubv in
@ Prouded by 00U
bettry volage
Quentisation: 0,1 [V
Limi: 0.25¢

sal

Eormat

erecon:

Resauton: 0

Comersion: (s~
»

Click on the ‘Download’ button in the upper left corner.
The configuration download starts and the C 70 carries out a reset.
Now you can find the ‘ub’ measurement channel in the ‘Data Area’.

Dy Calbrstonesnng
orspace
£ Showara
roecion @
, s &

& @ Measurement Container

Propertes 0

[EE151 | 7 standard ~ U -[@]
project

Hew Project

Name
“The project's name.

Data Downlosd
Dota dovwnioad (reference page) to ECU i in progress.

~ B

1110 111 Kytes witen.

I 4000000

Downloading data to DDUL0

oous
o052 plus
s

1 3 Sport
2 S8 Sport

o wsts
@5 sport

W
Moy
@ cstom ey

@ Power contalunt

pay Elerents

< |
o v |

s

383338 ® [sowal

= i =] Descrpoon
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Bacoc @oouto ongtudiaaccseration
Bacy @oouio ransuers accekraton
Bacz @oDU10 verticalacoekration

| Controlars_|

e Explorer
X [0 sl fed

® Out|Lop | Laptime

ERIDEES

[Bries] 7 Racetiack - [ Dinsectin Aicotors s R
iyl o (S 17 P FAL PR el
{3 colors [ Rerame = =

Measugement Sources

() Messagest6)]

o s x

[© rors | Warnings
.

Tme  sender

Message

'~ Function v |Used @ 1311:19  DDUI0-.. Successfully connected to device(Ethernet/XCP).
- EE! @) 11120 DOUIO-.. EPK check successful. (EPK Devis: DDUIO_BASE 0401 TST4)
No © iz 0w Cesees conrton -
© D127 OO0~ . Statsd ounoading confiuroton s,
information | & iz oo Recoring torage s deorsd. =
> PRYECTR 2 Log - Stopped Y5 Log - Stopped

Worksheet #1

00U10, CANOZWarming), fo 7,25 =
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+ew Project
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lE =Y

Source. Descrpti..
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6. Disconnect the C 70 network cable.

N

Click on the ‘Read Data from Logging Device’ icon.
8. Choose your logger and click ‘OK’ when done.

Click
‘read data from
logging device'

The ‘Data Logger Import’ dialog opens.

Notice!
Refer to the WinDarab V7 manual for instructions on how to use the ‘Data Logger Import’
dialog and for more detailed descriptions and instructions.

mud 0

9. Choose the device and the IP address for the device.
10. Click ‘Apply changes’ when done.

% o N —
. || Choose your DDU
Settings | Current Import I Recent Import

from dropdown list

Import sources Common options

|~
e
FlashCard [ USE-Stick ["| pelete ARP cache entry after ping to device failed.
Device Force password, if not set by recording uration:
[ Burst [ - ]
DevicefFlash
R IoD L7 - 10.10.0.207 Bk / Tmport all on connect
Delete transferred files
Export file: | One file for each lap -
Save filesin:  C:\Bosch\WinDarab'\Data\DataFiles E]
Subfolder template: -
Filename template:  [CardInfo] outing [outing03]-[lap03] -
Advanced... ] [ Comment Fields Apply changes

11. Connect the C 70 network cable.

12. Click on the ‘Current Import’ tab.

13. Click on ‘Import’ in the lower right corner.
If the ‘Import all on connect’ box is checked, the data transmission from the C 70 starts
automatically. Measurement files are stored automatically in the folder defined under
‘Settings’.
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84

- CurrentImport | Recent Import

| o P

Data source: |FTP 23.06.2015 12:11:11

Network |DDU7 - 10,10,0,207 & 18ms

MName Size (MB)
[ FTP 23.06.2015 12:11:11 00

| Auto Scroll Show all files

Get

=

Get (MB)

Import

14. Click on ‘Close’ when the transmission has finished.
15. Click on the Start button and choose ‘Open measurement file’.
16. Select the measurement files from the storage folder.

17. Click on ‘Open’.

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

Data Logger C 70

19. Drag the ‘ub’ measurement channel from the channel list and drop it into the

measurement data window. The ‘ub’ measurement channel‘s g

EE S

T Gor [ From | To [DuratonCromai| Mn | Max

Set time and date

B

raph is displayed.

The C 70 is equipped with a real time clock which is supplied by an internal accumulator.
Once this accumulator is charged correctly by 12 V supply of the display, ‘Date & Time’ can be

programmed by RaceCon.

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

weeks.
1. Connectthe C 70 to the PC.

2. Click on the ‘Set date’ button in the ‘System’ tab menu.
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DDU10.rlp - Racy

5 pdete Firnaare Y Read e rom
[ setome o 7% setpsem gger
ot

Qrme - & k.

€ superm

DDUI0 || Race Mode | vishle Protection

‘Save WP/RP Download

| set date ||

= 84 New Project

4+ EEIH

& @ Measurement Container

B

- [ Rwond
3 MS15 Sport

s
musis2 =
mss0
_l| sy
mnss2
Wrisss
Whsse
s

24 ghe
e
5 W25 Sport
meos
s — s
[82]21 | 7 standard - | -[@)] W eypass ECU
@ custom ECU

(=) Power control unit
- P9

yyyyyy

Race track ‘

bou10
DDUL0_BASE 0401 TST5

Display Elements,

- e
2 Data logging systems
Connecton state. Comnected - o
Appication -
“The appicaton type of the datalogger .
s system overview L

g Measurement Sources
B233 B3 &[showal

Sender  Message -
@® 105111 DUl Calibration data successfully uploaded and initalized.

Name [=] source. [=] Descripton [-]runcton  [~]used - No

B

S DDU10, SYSTEM(laptrigger master), for 207,85~ - New Project/DDU10

n x &8 New Proji

= & New Prgject

o

+- & Lo

i)
[;] @ D& Create measuring views..
(=]

Download configuration...

5% Synchronize 3

G

Set Date & Time... D,JI
Current measuring media 3 with ECU...

Create dataset...

Change program archive...

PIN/SuperPIN... » Update firmware...

Export.. Upload configuration...

)

©

@ Import Clear logged data...
=

X

=5
=]
%
&

Properties Clone ECU ,

Delete Adjustment data »

Save 3

de Rename..

M hannealc ||I
A ‘Set Date & Time’ menu opens
Set the current local date and time as coordinated universal time.

[
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5. At ‘Set a specific date & time’ click and type on the value you want to change, or choose
from the dropdown menu.

' Set date&time for DD

Sets the date & time on a logger device. -

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

Set current local date & time

Set a specific date & time

08.112017105335 [+

The logger's current date & time

1/13/2000 17:33:01
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9

9.1

9.1.1

Math and 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 elements,
alarms, Bargraphs) and further calculations in the whole RaceCon project

Conditional function

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

If-Else structure with reset

Numerical result

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

All math channels can be used globally in the whole C 70 project.

Conditional Channels and Condition Combination

Conditional 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) conditional channels for more complex calculations
Logical results

All conditions can be used globally in the whole C 70 project.

Creating a new conditional channel

1.

Follow the steps shown in the screenshot.

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

2nd: Click on
'Add condition'

e D g [ | St 1 i [ st

anchangednmotectonstate

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

Create / Edit Condition o= ===
Define the conditions general properties and the condition itself.
Select between single channel/value or multiple constant comparison by selecting the comparing mode. X
a) Name: ||
b) Comparing mode
@ Constant ) Channel ) Range ) Multiple (constant list)
Input channel Operatar: Constart value:
o) [ =
General settings Output settings
d) Debounce time: 0 ms Output mode:  [Constant TRUE/FALSE = f
e) Tum off delay: o= ms
Il

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.

) 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.

3. Click ‘Ok’ when done. The conditional channel is displayed in the C 70 condition channel
window.
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9.1.2

Creating a new condition combination

1.

Follow the steps shown in the screenshot.

1st: Double-click
on 'Conditional
Channels'

in Project Tree — >

2nd: Click on
the dropdown —_—
arrow beside 'Add

condition'

3rd: Choose
‘Conditional
combination'

=
4
s
L]
7
£

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

p
Create/edit condition mmhinah_ M

Combine multiple conditions. ﬁ

G) Mame: |

Add AND Add OR Remove Edit

b)

a) Enter the name of the condition combination.

b) Create the condition combination in the window.

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

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

- To negate a condition, click with the right mouse-button on the condition and select 'Negation ()"
- Combine several (up to 16) conditions.

Click ‘Next’ to go to the next page. Choose the output setting of the result:

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

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

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

Click ‘Finish’ when done. The conditional combination is displayed in the C 70 condition
channel window.
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9.2

CPU Load Limits

As all microprocessors, the two processors of the C 70 have limited capacities. The current
load of the processors can be monitored using the channel “cpu_load_001” or “cpu_load_002".
When configuring your device, please make sure the used CPU load is in a save range below
100 %.

Bosch recommends a maximum CPU load of 85 % (averaged). Exceeding this limit might result
in the C 70 not being able to fulfill its required measuring/logging/display tasks or even in
crashing and rebooting.

Main factors influencing the CPU load are:

—  Number and complexity of math channels

—  Number and complexity of conditions

—  CAN traffic on both CAN lines

— Display configuration, especially displaying pictures

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

To help respecting the limit of 85 % CPU load, the C 70 creates an error memory entry. To
trigger this error entry, the CPU load must exceed the limit for 5 minutes without interruption.
When being confronted with this error memory entry (see ‘Error info’ in RaceCon) or when
being confronted with C 70 resets due to complex configuration setups, please consider
reducing the demands on the C 70 adapting the influencing factors mentioned above.
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10 CAN Bus

The C 70 has four fully configurable CAN buses. Two of these are available as an upgrade.

—  Baudrate (250 kBaud , 500 kBaud, 1 MBaud)

- 11 Bit or 29 Bit identifiers

— Input configuration: Read messages from CAN bus and convert to C 70 measurement/
display variables. CAN bus supports row counter configuration.

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

10.1 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 (60 Ohm) in wiring harness

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

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

Project Box

= & New Project
=--@@ DDU10
- @ Logger
[+- @ Display
= & CANBusl
CAN Input
CAN Qutputs
- & CAN Bus 2
& CANBus3
= CANBus4
Computed Channels
- % 1/O Channels
@ Calibration Items
T Macros
f< Math Channels
£« Conditional Channels
Group adjustments
& Master Devices
G- B Measurement Container

i
-

CAN Out rate |0

CAN Qut start|0
Resistor False

Baud rate
Baud rate of the CAN bus

CAN item drop-down menu
Click with the right mouse button on the desired CAN bus to open the CAN bus dropdown
menu.
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10.2
10.2.1

Project

=- & New Project

=@ DDU10
f- ® Logger
+- @ Display

/ Create new channel to read from CAN bus

[=BNE] CAN Bus 1

CAN Inf] 0 Open..

Import Vector CAN database (DBC)
channel configuration

o x
/ / Create new CAN output message

1

ot

_ Export Vector CAN database (DBC)

CAN O MNew CAN-IN message...
- (5 CANBus 2 New CAN-OUT message...
- & CANBus3 §
W O CAN Bus4 Import CAN-IN messages from DBC file...
Computed Export CAN-IN messages to DEC file...
- € 1/OChanngi€) Export..
@ Calibration () Import...
.. T Macros .
_ £ Math Chan3._ProPerties

——

o " .
channel configuration

> Export RaceCon CAN configuration to file

fe Conditional Channels
Group adjustments
- 4@ Master Devices
[+ & Measurement Container

\

\Import RaceCon CAN configuration from file

Display CAN bus properties (Baudrate)

CAN input

Create new CAN Input channel

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

(]

e eee
eET-IIAWLLLUE
zogzzp5505082

2
P

Dol

Select ‘Add CAN-IN’ and choose the desired CAN bus for the new input channel.

sy

a2

s

Bt
o Resstr

cmouwsatdely: 0 oms
i out e

s

Bt

oo Restor:

cmouwsatdely: 0 oms

i out e

A confuraton v

Bt

o Resstor

(o Out strt ety o A OuL st ety

o

o mesogesims

Baudte

iRt

o

L Ginmso/ iz

3 700 G D A Ca-ouT - B ot
r an =
0 w2
O e
0 o

B3} 7 stangara - |Li -[8]

B Detere
swrer [v] tengiors]  [¥]

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

New CAN-IN message N
Configure the new CAN-IN message and an optional multiplexer. ]
Name:
p_oil
Description
engine ol pressure|
oo -
TPz ™= Defautt value
Measured Value
Value: Raw:
. none ‘ - ‘
[7]Use Multplexer
Representation: [Byte ~] Value
Type |Unsigned ~] Endianes
Data
Representation:  [Byte. v
st Lengi
e s [ -
[ 1 2 3 4 5 6 7
T T T T T T
Conversion
Factor: 10 2] none/Bit  Minumum 00 2] none
ot none s
Unitgroup: ] Adjust automatically
Measurement Sheet
Select one, or enter a new name: @ The CAN-IN message will be added for measuring in the
‘specified sheet

4. Click ‘OK’ when done.

The channel is listed in the Data window.
B oo (-]

DDU10 CAN Messages overview

CAN Bus 1 CAN Bus 2 CAN Bus 3

autt: o~ it
‘CAN Resistor: off - ‘CAN Resistor: off v ‘CAN Resistor: off v
CAN Out start delay: 0 ms CAN Out start delay: 0 ms CAN Out start delay: 0 ms

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

pautat:

‘CAN Resistor: off -

CAN Out start delay: 0 ms

CAN Out rate imit: 0 messages/ms

CAN configuration fil level

[ CANInIDs 1/128 [ CANOutIDs 0/ 128 |
[ CAN In channeks 1 / 500 [ CAN Out channess 0/ 400 |
R Add CAN-IN - EX Add €AN-OUT - [ Edit.. [ Delete
Name NE| oD [v]  swrtBt  [v] Length[Bts] [~] Gid  [=] Multiplexer value [] Type [=] cansus [~]
2 p_oi 0x0 0 8 - CANIn CANBus 1
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CAN channel configuration

Mew CAN-IN messag X

i
i
|

>

Extraction of data | ..o = :
from CAN bus Tinwout 0 S [E—— C
Mossurnd akie Mini CAN
T analyzer
functionality

2 i none
Conversion to Ottsat a0 f3 Sonone  Masmum 250 3 nons
physical values Unigronp o0 - Adpst dorascally

Automatic
assignment to
measurement
view

_—

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

o~

Name:

p_oil

Description
engine oil pressure

a) ——p|| cani: o 2 hex ["|Extended I
b) = ([ Timeout 0 T ms Default value: 0 raw i

Measured Value

Value: Raw:

. nane ‘,,, ‘
C) -l [V]Use Mutiiplexer

Representation:  [Byte - Value: o =

Start: 0 = Length: 1 =

T Unsigned = Endianes: Litle -

Data
d) —>| = Byte -

Start: 0 = Length: 1 =

Type Unsigned - Endianes: Litle =

[ 1 4 5 5 7
e)—>| 1 i f i \ I I

Conversion

Factor: 0 none/Bit  Minumum 00 < none

Offset: 00 2| none Maximum: 2550 2| none

e [ElAdustatomsticsty

Measurement Sheet

Select one. or enter a new name:

@ The CANHN message will be added for measuring in the

specified sheet.

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

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

d) Enter data position, length and format.
e) The bargraph shows assignment of the bytes.
- Red colored fields show the assignment of the data bytes.

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

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

Edit CANHN message &
Configure the CAN-IN message and its optional multiplexer. |
Name:
p_ail
Description
engine ol pressure
»
G) Il canip: 0 = hex || Extended
b) —p || Timeout 0 =z ms Default value: 0 raw
Measured Value
Value: Raw:
__ none ‘,,, |
C) —_— | Fuse
[Bit - Value: 0 =
Start: 0 z Length: 7 z
Type Unsigned ~ Endianes: Litle -
Data
d) Representation Bit -
Start: 25 = Length: 4 =
Type Unsigned - Endianes: Litle -
0 3 16 24 32 40 45 56
> [TTTTTTT
e) [ [TITTITTITTITITITI] T T T ITIITT11]
[ Conversion
Factor 10 < none/Bit  Minumum 00 < none
Offset: 0.0 < none Maximum: 255.0 < none
Unitgroup: [7| Adjust automatically
unit:
Measurement Sheet
Select ane, or enter a new name: @ The CAN-IN message will be added for measuring in the
.| specified sheet

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

d) Enter data position, length and format.

e) The bargraph shows the assignment of the bits.
- Red colored fields show the assignment of the data bits.
- Orange colored fields show the assignment of the multiplexer bits.

Conversion to physical values

a)
b)
)
d)

Conversion

= Faclor: 1.0 =] bar/Bit Minumum: 0.0 £
—p Offset: 00 = bar Maximum: 2550 =
e Unitgroup: DAdJuslaummah:aHy
—P Unit: bar nJ

a) Enter factor (gain) for conversion to physical value.
b) Enter offset for conversion to physical value.
¢) Select type of physical value.

d) Select unit of physical value.

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

bar @ ¢)
bar <g— f)
- 9
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10.2.2

Special features

CAN analyzer functionality
This functionality is only available, if a MSA-Box (I or Il) is used to connect the C 70 to the PC.
Choose the CAN bus that is connected to the MSA-Box to display the raw value and the
converted physical value here.

Measured Value

Value: Raw:

_— bar _—

Automatic creation of online measurement sheets

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

For an online view of the value measured by the C 70, insert the channel in an online
measurement sheet which is described in the chapter Setting up an online measurement, page
64.

Measurement Sheet

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

Import a CAN database (DBC) file

1. Click with the right mouse button on any CAN bus item.

2. Select ‘Import CAN-IN messages from DBC file...” from menu.
A file browser opens.

3. Select the DBC file to import and click ‘Open’ when done.
A channel import window opens.

Channel creation from measurements )
Choose the desired measurements to import as a channel and click 'OK' |

499 channels and 127 messages available channels to import:

Name U. 1d Size Row.. Row. Description =
3ABS_Active 5c0 1

34ABS_Lamp 5c0 1 Add >
BAx1 g 80 16 L

3AXI Bremse6) g 5C0 16 I
Bav g W 1

DBAY1 Bremse60 g 500 16 L4

BBLS 5CO 1

BEBD_Lamp 50 1

BP_Hz bar 5C0 16

3 switchState 5CO 8 e —
Bws_FL mis 140 16 Radgeschwindigkeil

CRWS FI Rremse? mfs A 16 -

<] m ] »

21 in 9 CAN 1 Kipped.
for details check the Infolog.

OK Cancel

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

import list.

5. Click ‘OK’ when done.

The channels are inserted in the Data window.

Bosch Motorsport
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10.3
10.3.1

2.

CAN output

Create a new CAN output message and channel
Double-click on any CAN bus item, to open the "CAN messages overview".

1. Select ‘Add CAN-OUT’ and choose the

desired CAN bus for the new output channel.
® . e -V

1L AN Out D5 0/128 |
10 AN out cranes 0/ 600 1

B o] g [5G (=] Wit =] Te Sowss ]
D caneus2

3 cavnsues
3 caneuse

=
51 cancart - 3 8]

. 19 Frmors | [y Wamings [ i) Messages|

Sencer wsace

No
information

The ‘New CAN-OUT message’ window opens.

New CAN-OUT message [

New CAN-OUT message

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

|

Name
CAN Message

Description
CAN ID: 0 % hex  []Exended
Grid: [100ms ~] Trigger channel: | [+]
Trigger on, | Rising ~| edge
Use Multiplexer
Representation:  [Byte - Value: h g
Start o Length: 11 2
Endianes: [Big -]
|54 Add row. Delete row(s) |ER Add channel E8 Add constant.. £ Edit.. % Delete | Bitindex inverted

Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte B Byte 7
0128590 0o 01 % s e 01 e 0 2% 00 S e e 0 XS e s 00 Ve 00 P9
[ 1

Enter name of message, description, CAN-Id and Grid (output interval).
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10.3.2

Optionally, specify a multiplexer.

Definition of
CAN message

Content of
message

New CAN-OUT me:

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

Name:
CANMessage

Description

CANID: o [¢ hex  [JExtended
Trigger o [Rising ~| edge
[Z1UUse Muliol
[Byte -] Value: [ &
Start o S Length -
Endianes: Big -
3 Add row... | Delete row(s) |ER Add channel ER Add constant.. £ Edit.. E% Delete | Bitindex inverted
. Bye0  Byel Bye2 Byed Bedq Bye5  Byes Bye7
S 1
o

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

window.

5.

Click here

DDU0.h 711

Add nw CAN ot channol
‘Specity the properies f the CAN aut chanrl

[z dssgs sssee

it

El

o
information

The measurement channel is now assigned to the CAN message.

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

1.
2.
3.

Click ‘Add constant’. The ‘Add new CAN Out constant’ window appears.
Define the name of the constant, the required value in hex and define the CAN channel

settings.

Click ‘OK’ when done.

Select the desired measurement channel and specify the message settings.

Bosch Motorsport
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10.4

@ Display

& D/CANBus1

| B Ganmpu
B CAN Outputs

Roprossntation

st P

Rt st [0

No
information

Multiplexer

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

Re-use (multiplex) of message identifiers by splitting it into several rows.

Every row is assigned to a unique value of the multiplexer.

One byte of message contains row counter.

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

Position of row counter is configurable.

To use a multiplexer perform the following steps:

1.
2.
3.

Double-click on any CAN bus item to open the “CAN messages overview”.

Select ‘Add CAN-IN’ and choose the desired CAN bus for the new input channel.
Check the box ‘Use Multiplexer’ and configure the multiplexer for the new CAN-IN
channel.

Now CAN-N messsoge o)
Gontaurs h e CAN- s o n ptone e 4

Neme:
CANGHammst

oo 5 o= Fitaras
$am : Fo oo -
B e -
W CAN Input_L
5 o P =
S
. ——— | =
3 — —
5 ‘
i o
" e s . 5
s =
! ———
——
e — e
| I E—
S D2 o
: === e o
3 [sowal Pires Factor 0 &) nonet  Minumu: o0 ] none. P 1
= Bpoa none.

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

Check the box ‘Use Multiplexer’ and click on the button ‘Add row...” to split the message
identifiers into several rows.
Click on one row and select ‘Add channel’ to assign a channel to the row.
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systar

e
S

T

message
Configuro the CAN-OUT message and on optonel muliperor

oo o e e

G 00ms

[ ~]

7luse Mpiecer )
TepreSST

Tore 2 vewe i B

St b 5 Lengin [+ B

Endenss: a. e
ne\!.mw( 1B 0 chamel I8 Add constant_. B it B8 Delete | Bitindex inverted
: I

S 7o P9 e 7 00 P28% o r o0 P a0 o P o0 PR b I8

ah
s0ErraIEFLLY

The ‘Add new CAN out channel’ dialog opens.

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

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

9. Click ‘OK’ when done.

Add new CAN out channel |
Specify the properties of the CAN out channel. ‘

Channel:

‘D@ b_pwr_good "|

‘ 8 Bit unsigned | little endian |

Representation: ’ Byte hd ] Multiplexed

Start: |4 E“ Length:

Right shift: 0 S Endianes:

Force quantization

Factor: |'|.D

Type: |Unsigned

10. The channel message is assigned to the selected fields.
11. Click ‘OK’ when done.
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Bl hex Clestoncod

OO s e [icams ) Toogerchonnet 5 s |
@ 10 Cramels owass F— Pl 1
o omtars i g— e
o a e [ien
e e i
e e e = L
J— 5 Y o e
o Meser e ERTEARE Endanes: wss
8 Add constant.. B Eait_ B3 Del s
7 e s 5 1 e
1 (=
8 Add CAN-IN - X Add CAN-OU 5 MS25 Sport
— RE =l || =

Showal
Wame o v[s
No

infor o
=== e oy s

matio
n

[ Wamings () essages o X

Totme  Ser esage

Byte 0 Buyte 1 Buyte 2 Byte 3 Byte 4 Byte 5 Bye & Byte 7

0100 0 B3t oi
B z_dam_fr

B z_dam_r

Q p_ail

0100 1 B s dam_fl

Message Row Payload Area

Id Counter
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11
111

11.2
11.2.1

113
11.3.1

Analog and Frequency Inputs
Features

Analog inputs

- Otob5V

— 12 bit A/D converter

- Switchable 3.01 kOhm pull-up resistor

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

— Linear phase digital filter

Frequency inputs

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

- 20 kHz max. frequency

— 10 ms measurement window

Analog inputs

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

Data - Mew Project - DOUT - Input-channelz - AHADS - F_wheel |

Search: |
zed M ame & w 1 Sgurce = Description -

Q f_wheel fl oouyr Wheel force front |eft

@ f_whesl f_fi oour Wheel force front |eft

B ravs_[_wheel_fl Douy Wheel force front left

B raw_f_wheel f_fi ooy Wheel force front |eft

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:

— C 70 uses A/D converter oversampling and digital filtering to recording rate
— Digital filters eliminate ‘out-of-band’ noise

—  Cut-off frequency automatically adjusted to recording rate

—  Linear phase — no signal distortion

—  Latency compensation - no filter delay in recorded data

Configuring inputs

Configuring a predefined Bosch sensor with the 'Bosch Sensor Wizard'
1. Click on ‘Measurement Sources’ in the Toolbox.
2. To expand the list of ‘I/O Channels’, click on ‘+’ in the C 70 Project Tree.
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= G Mew Project B

S
- [W Display

CAMBus1

CAM Bus 2
Computed Channels
170 Crames |

..... «iF ANAD3

..... ~dF ANADY

..... “dE ANADS

..... <E ANADG

..... «iF ANADT

..... -4F ANAQS

..... «4F REVOL

..... <F REVOZ

..... «iF REVD3

..... -4F REVD4

..... B Calibration tems

..... 'iil Macros

..... Je Math Channels

..... fe Conditional Channels

..... Group adjustrnents
am  (T1T 0 hdactar B

m

3. Drag the “Bosch Sensor Wizard” from the Toolbox and drop it on the desired analog input
channel in the C 70 Project Tree.

[ooa-Aacs ax

Showail = =
P S | 84 temoveen [ 1 Dtasetmnage |

iR W
[ Voringso ] [ Mesgesas | 2 X

©CBEEBOBEE
g
i
g
7

CanchangedProtectionstate.

| @ orsotus [N Lo - soppes

The “Bosch Sensor Wizard” opens.
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Select Sensor
Select a sensor. based on the order number.

Ist: Choose the

sensor’s category
]

Sensor category [TEMFERATUHE SENSORS

Sensor group

2nd: To narrow yo,
choice, choose a

type 0280 130 026
yp B 261 203 160

[NTC M2 -

Order number

' F 02U V00 123-01
3rd: Select the /
exact type
oo ca soo I
TEMPERATURE SENSORS
| . | Sensorgowp
Opens sensor’s N | NTCMi2
datasheet > [W

m
s

e
] Calbration data
ohm s - | These calibration
» B b values will be used

13 120

144 110

186 100 |

3z 80 b

435 70

234 50

175 40

1707 30

2500 2

3792 10

5896 0 -

- o

4. Click ‘Finish’ when done.
The “Create channel” window opens.

5. Enter the channel name and description.
x|
&)

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

Create Channel

Narne:
[t_rad_out

Description:

[utet ternperature of radistof

4

6. Click ‘Ok’ when done.

The channel is inserted into the C 70 Project Tree.

Project 2 % || G MewProject () DDU7 |
- G New Project =
&-o(I |DBUT M =] t_rad_out
& Logger v Name: trad_out.
- [ Display - =
CANBus1 = Description:  Outlet temperature of radiator
N Bus 2
Computed Channels. -
L 10 Channel B
Channel is linked g ANAD3 e Lnasa
b B tradout L — = i [ |
to ANAO3 - =
af ANAOS e ot fi
. < ANAOG ’*& T % | |
< ANAOT 4 -
Data AT " x T
L]
Y \
= PRl P |
Braw_t_rad_out @Woou7  Outiet terpera O ~ 1. -
Braw_t_rad_out fi Boou7  outiet temperat
Bt rod_out @oou7  outet temperat o
Bt rad_out Boou7  outiet temperat .
e = T_ Caleulation of
Input pin Pull-up physical value with
resistor is activated characteristic curve

Available measurements for channel:

Measurement label Function

raw_name mV value of sensor
raw_name_fi Filtered mV value of sensor
name Physical value of sensor
name_fi Filtered physical value
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11.3.2 Configuring a generic linear sensor

Example: Acceleration sensor5 g

w N e

From sensor data sheet - operating characteristics:

Output Signal
Zerog (Ta =25°C, Vpp = 5.0 V)¢ Vors
Zerog (Vpp=50V) Vors
Sensitivity (T, = 25°C, Vpg =50 V)i s
Sensitivity (Vpp =5.0V) s
Bandwidth Response f3e8
Nonlinearity NLoyr

225
20
380
7o

425

-10

25
400
50

275
30
420

4301
&8T5
+1.0

mvig
mvig

% FSO

Sensitivity 400 mV/g, Offset 2,500 mV

The sensor has a linear output signal with sensitivity and offset

Click on ‘Measurement Sources’ in the Toolbox.

To expand the list of ‘I/O Channels’, click on ‘+’ in the C 70 Project Tree.

Drag the “Sensitivity/Offset” analog signal source from the Toolbox and drop it on the
desired analog input channel in the C 70 Project Tree. A “Sensitivity/Offset Wizard”

opens.

To activate the internal pullup-resistor, check the box. The internal pullup-resistor is used
to get a 5 V signal at the analog channel of the C 70. 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.

e
Sensitivity / Offset Wizard - Add _

[E)

Pin Properties
Configure the analog pin properties.
Pullup value: [3.1]1 kOhm ']

Pin Diagnosis & monitoring limits

[] Enabled

Click ‘Next’ when done.
The second part of the “Sensitivity/Offset Wizard” opens.
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Sensitivity / Offset Wizard - Ad_ =
Sensitivity / Offset Properties
Adjust sensitivity and offset by editing the values on the right side.
o : Choose unit
Y Aeds unit group Y Aods unit .
e =F =) group and unit of
o IR T NN SR T “Sofivy physical value
_ 4000 mv/g
10 U ST < SO SO, N S e Enter values from
Physical 004 mv sensor datasheet
(channel) "3 TR T T T T
—lll | =
value
“J U OO 5 S TUNNNNE - T DI
i Lsvrmlsand® vrm e mernn e ne]
" ; ; ;
[+] 1000 2000 3000 4000 5000 6000 . .
mv < Electrical (pin) value
<Back [ Finish Cancel
6. Click ‘Next’ when done.
The third part of the “Sensitivity/Offset Wizard” opens.
Sensitivity / Offset Wizard - Au_ (eS|

Analog Source Properties
Adjust the analog source properties.

Enter physical
limits of the sensor

8 T T T T T Limit minimum
i Choose data type
=30 S S T SR - e
; ; : 3 of the measurement
/Y_ ................ L S N : T variable
5 5 5 5 165 -]

T LAPEEE TSR T _— Check box to enable
Physical limits ||| 4 ¢ = ¢ online calibration of
of channel - offset and enter

desired physical
\X, offset value
%
i T T T e e mp |[ Memstremert sheet - Enter name to
o . automatically create
a new measurement
<Back " Next Cancel sheet
Notice!

mud @

online measurement, page 64’.

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

7. Click ‘Finish’ when done.
Enter a channel name and a description.
9. Click ‘OK’ when done.
The channel is inserted into the C 70 Project Tree.

&
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PN RAEEE & |

o e E N J
Channel is linked R = S ot ame an
. ] ANAOH L Description;  Lateral acceleration g inti
to ANAO4 g acclat Description
| e - : -1 editable
Input pin Pull—u
resistor is 1
activated a -
[Bacc ot
Bkt
BB raw_acc lat_fi
O
T 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
11.3.3 Configuring a generic nonlinear sensor

Example: Thermistor 5 kOhm

- From sensor data sheet - resistance values over temperature:
PART NR.: 2381 640 502

HTCLE100E3502
Toper Rt Toper Rt Toper Rt Toper Rt
[°C] [l [°Cl [ [FCl [Q] [°C] Q]
-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 9 936 50 1903 90 457
-25 64 643 15 7 849 55 1494 95 399
-20 48 179 20 8244 60 1245 100 338
-15 36 250 25 5 000 65 1024 105 292
-10 27 523 30 4030 70 876 110 251
-5 21078 35 3 267 75 740 115 221

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

+5V
3 kOhm

Pin

Thermistor

c---- O

1. Click ‘Measurement Sources’ in the Toolbox.
To expand the list of ‘I/O Channels’, click on ‘+’ in the C 70 Project Tree.

3. Drag the “Characteristic Curve” analogue signal source from the Toolbox and drop it on
the desired analogue input channel in the C 70 Project Tree.
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DDU7.1ip - R

Drag + Drop

B B[se)
B s [Jomoon

*
sty offse
eed

Outeterperat
Outet terperey
Outet erperat
Outet terpere
Outet erpera
+ | a8 sytem ovenve | 1 Dotasetmanager|
B x| [mofstns ax
@ Erorst) | [ Wamings74) | [® Messageste) 135135 X
“[ e me sercer Message B
(|4 103345  0ou7-Ne.. Lostcomecton o device(Etherr
A 3% DDU7-Ne..  Sucessly cornecedto devieEthemetC
d 0007 -Ne... X hecksucess. (K Device DOU7_BAGE 0727 )
A 03347 Asm-Ne.. Nochamelsource conf igured, sipping slement
@ 103597 O0U7-Ne..  Logger dtamatces e ol

| @ iorsotus [BacaN Lo -stopped

A “Characteristic Curve Wizard” opens.

4. To activate the internal pull up-resistor, check the box. The C 70 pull up-resistor is used
to get a 5 V signal at the analogue channel of the C 70. It allows you, to use a push-
button. The fixed value of the internal pull up-resistor is 3,010 Ohm. If using an additional
external pull up-resistor, set up the overall resistance.

P = B
T
Pin Properties
Corfigure the analog pin properties.

Pullup value: [31]1 kOhm = ]

Pin Diagnosis & monitering limits
[ Erabled  Minimum: [ 50001 mv

5. Click ‘Next’ when done.
The second part of the “Sensitivity/Offset Wizard” opens.
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Characteristic Curve Propetties
Adjust the samping points using the ard on the right side.

,
T

)
-

Choose 'Ohm' to

enter datasheet

20 T T T T

Physical
(channel) —» o
value 40

3000 4000

onm

L] 1000 2000

5000

< Back

- ot yalues directly.
Y Fods unit group Y Fods unit
tmperature - " Select physical
] Ohm unit.
1 632 20
2 876 70
1 3 1245 60
+ i | g—Enter resistance/
5 2685 40 .
T n s temperature pairs
] 7 5000 e from sensor data-
* | | sheet here (the
3.07 kOhm pullup-
resistor is auto-
matically taken
6000 .
into account)
J

Click ‘Next’ when done.

The third part of the “Characteristic Curve Wizard” opens.

Analog Source Properties
Adiust the analog source propettes.

e o sesnen S

Physical d i

limits of

channel ~ i
N

Limit minimum

Limit maximum

Cutput data type:
16 Bit -

[ Use adjustment valus
[ 00 ©

3000
Ohm

o 1000 2000

6000

Measurement sheet

Enter physical limits
of the channel

Choose data type of
the measurement
variable

This sensor does not
need offset
calibration

’<—Enter name to auto-
matically create a

new measurement

i)

sheet

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

The channel is inserted into the C 70 Project Tree.

ot &% d Nenrromc )8 0007 |
@ Logger -
(@ Display N
CAN Bus1
CanBus2
Computed Channels
-~ % 10 Channels L .
< ANAD3 hd
I H i ANAD
Channel is linked _ > | R | \ =
to ANAO5 - - J
ANAOT | tairfi
<3 ANAGR ol
< rewoL T av ! ]
e 2
Data - ANADS 77" 2 =
‘ | J
B 8 [Showail] 0
e [v]sor.. [] oesciton c av ! ]
Bren_tar Boor
Drent [
B Boowr
Btar ooy . .
E) Boo7 Characteristic Adjustment
curve for sensor s disabled

Input pin Pull-up
resistor is activated

Available measurements for channel:
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Measurement label Function
raw_name mV value of sensor
raw_name_fi filtered mV value of sensor
name physical value of sensor
name_fi filtered physical value
° Notice!
Working with automatically created measurement sheets is explained in chapter ‘Setting up an
] online measurement, page 64’.
11.34 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.
Expand the list of ‘I/O Channels’ by clicking on ‘+’ in the C 70 Project Tree.

3. Drag the ‘Multipoint Adjustment’ analog signal source from the Toolbox and drop it on
the desired analog input channel in C 70 Project Tree.

a
=}
=
]

|

99

B Pwout

§ )} \ . P sensitiyoffset
@ soees

+ [ 88 Sytamoverview | . Daisetmanager |

® wsme

(Bainfostots |G CAN Lo -stomped

A ‘Multipoint Adjustment Wizard’ opens.

Bosch Motorsport Manual 09.05.2018 | Version 1.1 |



54 en | Analog and Frequency Inputs Data Logger C 70

4. To activate the internal pullup-resistor, check the box. The internal pullup-resistor is used
to get a 5 V signal at the analog channel of the C 70. 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.

. Ty
Multipoint Adjustment Wizard - Add New B
Pin Properties
Configure the analog pin properties.

Pullup value: [3.01 kChm ']

Pin Diagnosis & monitoring limits
[[] Enabled  Minimum: |- 50001 mv
Maimum: BO00 =

m¥

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

( Muttipoint Adjustment Wizard - Add _ =
Multipoint Adjustment Properties =
Select the adjustment type and edit the point values. .
Choose unit group
® Y Adsunitgoup Y Ads unit and unit of physical
: : forcs ) b e value
= : : : Adjustment type
: ; st — -Select type of curve
Adjustment points
T N S 5
. 1 ] .
Physical = 5 s Enter physical
— & X H H
(Cf;GHHEI) £ : : B P adjustment values
value : : m her (can still be
iyl s rs s e e A R e s R e edited later)
10
]
1 2 3 5
Pointho  <————————Flectrical (pin) value
[ <Back | [ Net> | [ Fmsh | [ cancel |
)

6. Click ‘Next’ when done.
The third part of the ‘Multipoint Adjustment Wizard’ opens.
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(Multipoint Adjustment Wezard < Ad_ )
Analog Source Properties
Adjust the analog source properties
Enter physical limits
0 T T Limit minimum P
: : a0 N of the sensor
o : : Limit madmum
B i : 50000015 N Choose data type
A d : : Output data type i of the measurement
: 5 <t— .
so U R SR R variable
: 1 Use adustment value
Physical limits £ . 1 U R R B0k | W % —Enable additional

of channel online calibration

NI _______ e

\\
° ! p : ; e 4_Enter name to auto-
chicilis b matically create a
new measurement
sheet

7. Click ‘Finish’ when done.
8. Enter channel name and description.
9. Click ‘OK’ when done.
The channel is inserted into the C 70 Project Tree.

Project 2 X || &d MNewProject ' DDU7

CANBus1 Bl—

CAN Bus 2 2 52 (5] F wheel_fi
Computed Channels L - Name: Fwheef
= O Channels
<@ AN Descrpton:
<1 ANAD

Channel is linked — [ﬁb
to ANAO6 T

<§ ANADT
<3 ANAOS L4
< RevoL
<3 Rev02
< REV03
< REVO4 -

fmsslin

A

L A et omssl s
Data - ANAQS 3 x ‘

e fwhesl FLA

e Pl [ H
B uea s Woowr

7_wheel_fi [W®oou7 su0
Boor . g
Booy = Characteristic Adjustment

Boowr i
curve for sensor is enabled

Input pull-up resistor
is deactivated

Available measurements for channel:

Measurement label Function

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

Online definition of the curve is covered in the chapter ‘Online calibration of measurement
channels, page 69’ of this manual.

Notice!
Working with automatically created measurement sheets is explained in chapter ‘Setting up an
online measurement, page 64’.

mud o
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11.35 Digital filter details

C 70 uses A/D converter oversampling and digital filtering to recording rate.

i i Online
Input Analog : Digital ‘
Pin Display
o Signal A0 Digital Downsampling Sensar Storage
Conditioning ) Converter Pre-Filter Digital Filter ) Evaluation ) Device
1 8kHz 1kHz Recording
1 Rate
Digital filters eliminate ‘out-of-band’ noise
Spectrum
P Filter Characteristic
= — -
‘\/ Sensor Signal Spectrum
\ MNoise
Freguency
Cut-off frequency automatically adjusted to recording rate
4 Spectrum
_______ X
MY
Y
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
\ K\
. A A
' A [
- R i\ Recorded signal 100Hz
§ \ / unfiltered,
] \\ \\/ \\J ( )
Sensor signal with noise ~ A
- Recorded signal 100Hz
A\ )| (filtered)
\/ A \/

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

C 70 filters have constant, frequency independent delay
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— 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

11.3.6 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 on ‘Measurement Sources’ in the Toolbox.
To expand the list of ‘I[/O Channels’, click on the ‘+’ in the C 70 Project Tree.

3. Drag the ‘Velocity’ digital signal source from the Toolbox and drop it on the desired ‘REV’
input channel in the C 70 Project Tree.

g™
Ly Tg |
T
= B un 0 | snoptogrd

B %] 4 Wewprosect | (8 00U7 I

TR
2505y PR

bibdbAspgog

Drag + Drop

< REVOA

Data ~1/0 Crannels B x

" [ o systemovervien |1 Dotasetmanager
nfosat _
(@ Erorst) | [y Warnings74) | [ Messages0) =E¥

2| rvpe Tme Sender
S A mmes oo
DOUT -1,

033047

D w3

a

Sl e
®
&

nfofStaus [ CaNLog - stopped.

The ‘Velocity Wizard’ opens.
4. Select the sensor type. The DDU10 works with Halleffect and DF11 sensors.
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Velocity Wizard - Add Ns g

Pin Praperties I
Configure the frequency pin properties.
Sensor type: Halleffect hd ]
<Back Ned> | | fosn [ Cancel
5.  Click ‘Next’.

6. Define the settings for the sensor.

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

Number of teeth on the

Mumber of ents: priEy| -
| S| H | pulse wheel
| S 0[] | Circumference of !A/hee[
for speed calculation
| Cumsdaste [ = | Choose data type of the
measurement variable
Limit minimum [ 0 kmm
Limit mapdmum: 400[4 kmh

Measurement sheet:

] [Lconea |

—

7. Click ‘Finish’ when done.

@

9. Click ‘OK’ when done.

Enter the channel name and description.

The channel is inserted into the C 70 Project Tree.

Enter name to automatically
create a new measurement sheet

Project

3 X || G Newproject [ DDU7 |

Computed Channels

Channel is linked [ B
to REVOT

< REV03
< REVOM

a9
iy
g
g
g

Input pin - Number of ~ Wheel

has hall teeth circumference
T interface
Available measurements for channel:
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Measurement label Function

raw_name mV value of sensor
raw_name_fi filtered mV value of sensor
name physical value of sensor
name_fi filtered physical value
Notice!

Measurement of ‘Revolution’ is similar.

mud 0

114 Configuring computed sources

Computed sources receive data from a measurement channel rather than an input pin.
—  Sensitivity/Offset calculation on input channel

Characteristic curve calculation on input channel

Computed vehicle speed

Lap trigger (covered in a special separate section)

Example: Sensitivity/offset calculation on input channel

1. Click ‘Measurement Sources’ in the Toolbox.

2. Drag the ‘Sensitivity/Offset’ computed source from the Toolbox and drop it on
‘Computed Channels’ in the C 70 Project Tree.

8 tew proect | (8 0007 |

Drag + Drop

| o sstemoveren 1 Dot marsr|

10533007 Logger dta matches the oca ata.

inforstans [ B8 AN Lo -stpped

A ‘Computed Sensitivity/Offset Wizard’ opens.
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rComputed Sensitivity / Offset Wizard - Add Ne- B |
Sensitivity 7 Offset Properties /
Adjust sensitivity and offset by edting the values on the right side.
= ! R S — <— Choose input channel
B e sy -\
n
i ol S ST ~<— Choose unit group and
25 unit of output
Senstivity
» 10 Frage 45 <& Enter sensivity and offset
’ G fliseh ; of conversion formula
005 none
10
5
0
0 5 0 15 20 25 0 »
e
3. Click ‘Next’ when done.
The second part of the ‘Computed Sensitivity/Offset Wizard’ opens.
rCompuled Sensitivity / Offset Wizard - Add Ne- N |
Analog Source Properties /
e bk Enter physical limits
e T Limit mirimum ) l&—of the channel
: 10 s
Limit masimum . Choose data type of
_ sl the measurement
M dlotye 4 —variable
16 Bit -
S Foree mesocion Check the box to
Physical limits - T e force the channel's
of channel s 001 quantization if the
- quantization should
~N be a fixed value in
the whole CAN
5 Measurement sheet SyS temn
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 C 70 Project Tree.
° Notice!
Working with automatically created measurement sheets is explained in chapter ‘Setting up
l an online measurement’.
11.5 Hysteresis

The hysteresis function avoids the high-frequent switchover of the measurement channel
value. The hysteresis can be adjusted for each input measurement channel individually and

can be used for further processing.

1. Click ‘Measurement Sources’ in the Toolbox.

2. Drag the ‘Hysteresis’ computed source from the Toolbox and drop it on ‘Computed
Channels’ in the C 70 Project Tree.
A ‘Hysteresis Wizard’ opens.
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e e e
Hysteresis properties
Hysteresisfuncton wil b defined by thresholds for nput signsl and two possible states ofthe output sgral
120 : Input channel P — a)
100 ] 2 1 wigrowp Une <« b)
v B time -[s =
80 . 1| Stea
Output A — <
o 60 ] . 1 || Thveshold A8 S — d)
Delay A>B - e)
407 5 ] State B f)
Ouiput B —
20 : : q
5 ‘l Threshold B->A i g)
e
§ @ : Delay B>A 0o | [f— p)
40 45 50 55 50 65
Power an dek Defaut state ;
s e - —| f— 0
A
e ] L] )

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.
mreswa aene | .. ==

Hysteresis output properties
The hysteresis output type can be changed

|\

Choose data type of
L ! & the measurement variable
100 - 71
\ 2 B - le—— Check the box to force the
%0 : i ESH channel's quantization if the

v 60 ] : ] quantization should be a fixed

value in the whole CAN system
40 : ]

40 45 50 55 60 Y \e— Enter name to automatically
create a new measurement sheet

< Back Nets | Finish

4. Click ‘Finish’ when done.
Enter channel name and description.
6. Click ‘OK’ when done.
The channel is inserted into the C 70 Project Tree.

o

@ DDU10 — Chammelt
@ Display Description: =

. # 3 CANBusl
Channels available . 3 s> =

; oot channel Channel1 &
in Computed sources [ e — T N ey e
‘ -

@ Calibration ltems
& Macros

£ Math Channels

£ Conditional Channels

Group acjustments Calculation of hysteresis

@ Master Devices

& @ Measurement Container channel

bata B ox

Available L

AT A=
measurements =] channelt @oou10 No

Boo @oouso informa
for channel B chanei1_bookan @oou1o
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1151

11.5.2

Special functionality: Vehicle speed
This functionality allows:

—  high performance vehicle owners to measure wheel spin under acceleration and wheel

slip/lock under braking.
—  calculating vehicle ‘speed over ground’.

Vehicle speed calculation function

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

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

Setting up calculated speed
1. Click on tab ‘System Overview’.

2. Click on ‘Measurement Sources’ in the Toolbox.
3. Dragthe ‘Speed’ computed source from the Toolbox and drop it on the project name in

e [
spen [IRE

T3 Tum it 0° 5 showord
om0 B spogid

6 Hew project |8 oou7

the C 70 Project Tree. Do not drop it on ‘C 70’!

2

Deta 0007 2 x

BD0BDBBEE @ o
e [ []omopin -
ot

@oou7

Drag + Drop

ut
B sensiiy offze:
Speed

4 Syt avervr | 1) Dot |

s
[0 eronty | [ Warmings ) [ Messgess

B x
135135 X

B
£E
H

@ o

epepl

e

B infostaus [ @B AN o -stopped

A ‘Calculated Speed Wizard’ opens.

(s v S =
Calculated Speed Configuration
Select speed inputs for calculating a reference speed
I Corfigure on device [ oou? - I D
I Input source [Wheel speeds - I
I Drive shaft switch [ Rear wheel diive - I
Speed input front left: [EQ v_whesl_fl =l
Speed rput frortrght: [/ v_wheel 7 izl
Specd put rarleft: (@R v vheel 7 |
Speed input rear right: D@ v_wheel_fl
I Speed differsnce: 5 &+ If-

4. Click ‘Finish’ when done.

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 C 70 Project Tree.
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Speed calculation

in DDU Project
Tree

Measurement
channels

calculated speed Bk
and calculated
distance -

Configuration

window

5135 X
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12

12.1

Online Measurement

C 70 configuration

—  System configuration (channel + display configuration, CAN 1/O, etc.) is stored in the C 70
—  Use RaceCon to create and download configuration from the PC to C 70

—  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

Setting up an online measurement

C 70 supports online measurement of sensor values and diagnostic variables.

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

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

Project 2 X || s NewProject
- da] New Project ]
o[ DDUT
£ Measurement Container
& Measurement Folder 1
i G Sheet2
L. [ Sheetl

RaceCon changes
automatically

to "Calibration/
Measuring"

(]

No information

B sheet 2 st |

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

b oclte | o2 e

o]

[ @meosuren{nga |

d P
2 Numeric Indicators

13 Measurement Label

ELT R

B ADC_DIAGNOSTIC
Bade_dagnoste_stat
B acyust_cata_nv_cof
Banaot
Banacz
Banaoz
Banaos
Banaos
Banae
Banao7
Banacs
Banaos
Banato
Banart
Banarz
Banats
Banare
Banars
Banats

Za
55 osalloscope
=) Controls
5 Macro Button

No
information

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

4. To change between different sheets, click on the tabs on the bottom of the ‘Calibration/
Measuring’ window.

|| Sheet 2 | [ Sheet 1 |

N\ /

Tabs to switch between sheets

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

5. Drag a measurement element from the Toolbox and drop it on the measurement sheet.
@ CREEE e - DDU10.rlp - R 1% = «ox‘

ey

RO A

DDUID | Race Made | Messuring| Recoring | Hone.

e

Drag + Drop

6. Select the desired measurement channel from the ‘Data’ area and drop it on the
measurement element.
If the C 70 shows the green status, the value is displayed.
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DDU10.rlp - RaceC

@ | €y e L -

@ Showai
EEEEEL x|

name source [ oesen =
Babsap @ oou10 Absou =]

e UL ong:

accy @ DoU10 transve
accz @oouo versa
 ADC_DIAGNOSTIC @8ooui0 Trigger
scc_digroste_sae EB0OUI0 sonat
/f}?{}g + Drop adjostdatamv_copy  @BDDUI0 e
a0t @oouo v
anac2 @oouio v
aracs @oouio v
anz0s @oouio wva
s @oouo v
anace @oouio v
ana07 @8 oou1o ravi val
anz0n @oouio wva
anao9 @8oou10 raw val
anato @oouo v
anall @8ooui0 raw val
anat2 @oouo v
anal3 @8ooui0 raw val
arats @oouio v
anats @®oouo rawva
L i - B

'Z iew rojec/DDULO/Calbraton Hems/accx

RaceCon offers different types of measurement elements:

60 W co W
50 50
an @
0 @
k]
20
10
10
1] [ ]

! 5 ]

- —-— BnM B s0 10 20 30 40 50 60
= s s time._sec
ime_sec time_sec
Circular gauge Temperature Vertical Bar Horizontal Bar
gauge graph style graph style

time sec | 2351 = l'—l

Measurement label L
Numeric indicator

physical value

B +
14:17:19,000 14:17:24 000
time [hh:mm:ssyms]

Oscilloscope (Chart)

12.1.1 Automatic creation of measurement sheets
RaceCon can create measurement sheets automatically.
You can create and use measurement sheets with the C 70 as well as with all other devices
connected to RaceCon.
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T
o
Logger
(@ Display
2 10 Channels
Group adjustments
& CCP Master
{8 Measurement Container

Data - Conputed Channels

5o []omewen

5l Computed channels properties

Devices

Display Elements

Measurement Elements

Measurement Sources

2 sensors
[E] Bosch Wizard
[ Customized Sensor

=) Anslogsources
[ Characteritie Curve
I Multipoint Adjustment
[ Sensitivity/Offset

1=J Frequency sources
Characteristic Curve
Revolution
Velocity

2 Computed sources
Adiustment channel
) characteristic Curve
[ Fuel
] Gear Lookup Table
Hysteresis
€] Leptrigger
1 Pum out

Pl sensitvity offset

9 Systemoveview | 1 Dotosetmanager|

x
B X

Name Computed Chamnels
B Debug infostats
CanChangedprotectons True -
Errors 'Wamnings( i) Messages(2)
e [0 ro 2 Warings) [ Mesagety
e Tme Sender  Messoge
A s oour-ne
® osams  oour-ne
® o2 oour-ne

CanChangedProtectionState

Successfully connected to device(EthernetCP).
EPK check successful. (EPK Device: DDU7_BASE 0727 )
Logger data matches the local datz.

[Bainfo/status | CAN Log - stopped

& speed

1. During the configuration of a measurement channel, select a measurement sheet from the

list box or enter a name for a new measurement sheet.

-
Computed Sensitivity / Offset Wizard - Add _

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

==

4 T Input channel
(M=) display_brightness B
3 ¥ Ads unt group ¥ Ads unit
. Sensitivity
| 3.0(2 none /mA
. s
= Offset
1 i 4 none
0
R
L] 2 4 L] & 10 12 14
nane

[ <Back ] Next >
Computed Sensitivity / Offset Wizard - Add New
Analog Source Properties
Adjust the analog source properties.
0 T Limit minimum
3 B ) S
miﬁj mA
Output datatype

e

<

E [7] Force quantization
1 Factor 1.0 mAsnc
Offset 0.0
[
El
0 z 4 & 5 10 2 || Etoceta <
none -
<Back o> [ Fnsh Cancel

Select existing sheet
from list or enter name

of new sheet
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12.1.2

S

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

&)

Name:

brightness

Description:

To create the sheets, right-click on C 70 and select ‘Create measurement views...” from
the C 70 context menu.

Project 3 X gl NewProject [l pDU7 |
= &a Mew Project
& ol -
& ; I[_)o Y O Mame: brightness
[ ig| - |
L CA‘E Create measuring views... | e
£ CAl n@ Downlead configuration...
= Col 5
E no[ s;‘;' Synchronize 3
- &g VO Current measuring media ~ » Input Channel
Cal [ . i T—
g Ma E‘ Create dataset... | dsetay_baightoess |
.. WY
Fe Mzl @ PIN/SuperPIN... 3
. fe Cof _
Grd (€ Export...
.. i CCl® Import..
M
- @ Messu & Properties
Data - Computed Cha >< DEkte
ae  Rename..
£ B |Showall
|lame 7 E‘ Sou... E‘ Description
P brighiress Mcour
[Bbrightness [Moour

measurement sheets

The automatically created sheet is inserted in the Project Tree under ‘Measurement
Container’ and ‘Device Channels’. If the C 70 is connected to RaceCon and the status is

green, live values of the channels are shown.

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

1.

calibration is active.
Switch between different sheets using the tabs at the bottom of the window.
Press the ‘Esc’ key to return to ‘Design Mode’.
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—_—
acc_lat - User-defined

phys ' 0,0000G  SENSITL.. 400,000 e
raw 2490,0 mv  OFFSET  2500,000 mV

MIN -5,000 G

MAX 5,000 ©

ADJ_VAL 0,000

i
i
i
i

12.2 Online calibration of measurement channels

— Analog sensors drift with age, temperature, etc.
—  Manual calibration is necessary

—  Solution: online offset calibration

—  Example: acceleration sensor

Due to sensor drift:
A at 0G physical A At 0G physical
Acc U,,=2400mv Acc 0G measurement
sensor output

Sensor datasheet. Offset calibration

400mVv/G
Offset 2500mV

12.2.1 Enable online offset calibration for measurement channel
During creation of the measurement channel
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12.2.2

Sensitivity / Offset Wizard - Add New [
Analog Source Properties
Adjust the analog source properties.
G000 T T Limit minimum
0.05 none
o Limit mazdmum
: ! 50000 none
Cutput data type
000 [N SRR - D e 16 Bit -
Use adjustment value
- 00/2] rone
2
2000 L A R A e A R e e e
B I B e e e N
0 ; ; i i
0 W00 2000 3000 4000 5000 o000 [[EEEESEREmEN e
my -
L

In the channel view

ANAD!

Name: acc_lat

Desaription:

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

Activate switch

so00

Sl <danacs [x

Performing the online offset calibration
C 70 has to be connected to RaceCon to calibrate the sensor’s offset.

to enable online
calibration

1. Apply the desired physical condition to the sensor (e.g. 1 G to an acceleration sensor).
2. Open the measurement channel’s online page by double-clicking on the measurement

channel name in the Data Area.

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

. 0

. . Phys 0,00/ none
Calibration e
target value —> [ . - -

Initiate
calibration

2000

1000

sensitviy

offet

2000

3000 4000 5000

The sensor’s offset is now calibrated.

LR R B x|
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123

Online calibration of multipoint adjustment channels

Example: measurement of wheel force

© ® N

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, page 53’.

Download the configuration on the C 70. To connect the C 70 to RaceCon, see chapter
‘Setting up a new RaceCon Project, page 17’.

Click on the desired channel in the C 70 Project Tree.

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

w4l
Click to open 18883,50 noN
measurement -
channels in data | gaw L[N L (Lot ]

5 .
view W 2 Analog and physical
I
Double-click éﬁf o s value
— o .
to open 1 Eg Click to open
online view = ! calibration o
! ¥ o5 B e
window =

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

Multipoint calibration on f wheel fr &’
Multipoint adjustment calibration F & )
Enter an adjustment value and click Calibrate’to set the new value
Point Value Unit Calibration
1 1000,00 none | Calibrate
! 2 3000,00 none | Calibrate
3 4000,00 none | Calibrate
4 5000,00 none | Calibrate

Apply the desired physical condition to the sensor (e.g. by applying a force on the wheel).
Enter the physical value in the value column of the desired calibration point (e.g. 745 N).
Press the ‘Calibrate’ button of the desired calibration point.

Repeat for all curve points.

Click ‘Close’ when done.

The calibration curve is displayed in the online view.
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demo.ip - RaceCon V2.5.1.603 *

project

©- g New Project
&

B Bosch wizard

U [ olmv =

2 Analog sources

Phys | 2500, 00] none BB Choaceristic cume
3

[ Multipoint Adjustmen

- <@ ANAOS
g L Sl
B fhesl e 15000 & Freauency sources
< A 1 0,01] none Characerstic curve
b Calbate astment oty Revolution
g RevoL B veociy

(= Computed sources
Adjustment channel
[ Characteristic Curve
Display Switch
10000 =

s B Gear Lookup Table

Hysteresis
8] Latrigger
1 P ot
WA sensitity/Offset
@ speed

Draw_fuheel 6 @ S0

B ravf whee .0 ®

1%
4
0 1000 2000 3000 4000 5000
< m v =

Adjustment points vs. offset adjustment

e L]
—_ ¢
[P Valos Ut Calbraton
1 50 mane “—_
F] W00 nane | Calbeme |
3 4000 rane | Calbre |
-+ RO e CRlpeaE
T
Caltbration of
individual
i curve points

U Ui
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13 Error Memory
13.1 General note

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

13.2 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.

DDUD_TesLip - RaceCon V2550

No information

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

DDU10_Test.rip

1142000 62826 AM
ANADT Openiine 204 g3 Te 1142000 62826 AM 1 No futher inform
ANADS. Openine 2 Te 1142000 62827 AN 1 No further information v

1 P Ot

L
Start detecton of cable [ spees

|8\ Warnings(32) | (i) Messages(119)

Tme. Sender Message
73310 3
ps ) BASE 0401 T5T4)

73312 DDUI-NewPromct  Device data matches the foca data.
73313
173316 DDUI-NewProjct  Successfuly deared the error memary.

17:33:18 3

PERYER chiiLog -runring

S7B0UID, ANADS(Open Ine), for 23,75+ | ‘New Project/POUIOJO Chanmels
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et @) Crange A2
cet By Undate e

®
B533383

e . DDUS - Clear error memory
l. DDUS - Open error memory

12,5 none
1.0 none

st

[Buton_ANA © /  00none |

Measurement st

Poti_ANA_4_Revolution

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.

13.2.2 Clearing the error memory
There are two ways of clearing the error memory, both are shown in the following illustration:

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

R x N @0 & Todbox 5 x
- 64 New Project Deves
[l Leptrigger Diploy Bements
(& 00w Weasurement Bements
-
@ @ Logger = in:m} rement Sources
- @ Disph
w3 Ctgst Desciption B Sosch izard
w3 CANBus2 1o furthr information avai I Customized Sensor
oD o Alals Openline 258 g Te 42000 62826 AN 1 No furher nformation avai () Anslog sources
o D cansuss Anagy Opentine 24 e 114200062826 Al 1 Mo furher information ava. B Choracteristic Curve
' B Computed Channels Anags Opentine B Tue 14200062627 AM 1 No frther nformation avai I Multpoint Adjustment
- VO Channels [ sensitivity/Offeet
@ Colibrtion ltems () Freauency sources
& Macros Charactritic Curve:
Je Math Channels Revolution
Je Conditional Channels Veloity
& B Group sdjustments (=) Computed sources
Group Adjustment channel
@ Master Devices B Craractristic Curve
@ Measurement Container 5 Dizpay Swtch
A Feel
B GearLookp Table
Hysteresis
[ Laptrigoer
B P out
]
Startdetecton of cable Soeed

PR 5 o= - RN

a 8 x

= [ Waming=62)| [ essgesato | 15215 X

®
a
-]
!
i
H

Sender Message
ane S Fe= B ® o
® wau BaASE 0401 T5T4)
© 7332 OOUI-Newprogct  Devce data matches thelocal dta
. . ® v
No information 5 P
O wvas &

[ F—— . CAiiog -rumeg

'S7B0U10, ANADS(Open Ine), for 2
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13.3

13.3.1

(x e

None

> W
ot 0 ! v
« Q

e

Measurement Folder 1

® g
v 0 n.

:

0omone | 1! DDUS9 - Clear error memory
! DDU9 - Open error memory

12,5 none
1.0 none
2125 pm_ /|

e
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.

Error Memory Properties

The following property is available for the error memory itself:

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

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

error_state Active error(s) present

Bosch Motorsport
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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):

Deviss
Display Elements
Measurement Elements.

Measuement Sources

5 G NewProject
[E] Leptrigger

No orange border—_

1) sensors
& sosch wizard
[ Customized Sensor
() Analogsources
[ Cheracteritic curve
[ Mulipoint Adjustment
[ Sersitiviy Offset

Duration Active DateTime Occurences Description

MIL off (black) —

(@ Computed Channels
& V0 Channels

@ Calibration ltems 2 Frequency sources
@ Macros Characteritic Curve
£ Math Channels Revolution

£ Conditional Channels I velocity

2 Computed sources
Adjustment chernel
[ Characteritic Curve
Display Switch

B Fuel

[E] Gear Lookup Table
Hysteresis

- BY Group adjustments
Group.
@ Master Devices

@ Messurement Container

[l Lontrisser
B P Ot
/]

Start detection of cable & Speed

= 5 x
|8\ Warnings(33) | (i) Messages(124) 158/158 X
Sender Message a
Name N o= A wwms D ?).
® ws» O )
® s DDU10 - New Project EPK check successful, (EPK Device: DDU10_BASE_0401 TST4)
. . @® 2 DDU10 - New Project Device data matches the local data.
No information O w2
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MIL constantly orange —
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ANADS Open e 131 False 1142001 62827 A 1 No further irformation ava. [ WultipcintAdjstmert.
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1) Frequency sources
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& computedsources
Adjustrient chanrel
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Display Svitch
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B Gear Lookup Table
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@ Macos

o Math Channels
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@ Maser Devices
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e
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13.3.2

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

DDUL0_Test.rp - RaczCon V2.5.5.0 - Masterlcense Bosch *

. . ol New Project Jevices
Blinking orange border @ Loz Doy erers
— s MeasurementElements.
; ; Duration Occurrences. Descripton Bosth Wizard
MIL blinking orange™ | 1 peum e I || @ mmeae
Qpen line 11472000 6 28 26 AN 1 No further informztion avai. (=) Analog sources
ANADT pen line 825 nge 1412000 62826 AM 1 No further information avai. [ Characteristic Carve:
ANADS pen line 821 nge 1412000 62827 AM 1 No further information avai. I Multipoint Acjustment
B Sensitivity/Ofset
1) Freguercy sourcas.
Charadteristic Carve
Je Meth Crannels Revoluzion
e Condticnal Crannels Veleaity
& Group adjustments (=] Comautedsouress
Group Adjustment channel
[ Characteristic Carve
Cisplay Suitch
1 Fuel
[E] cea LookupTable
Fysseresis
@ Lantrigoe
1 P out
W sensitivity/Ofset
‘Siart detection of cable speed
; T
e 152 X
=] ] i
© wIu Ul (EPK Device: DOU10_BASE 0401 TST4)
. i 173312 local data.
Info cycling through R o o : i
. No informaticn @ 1733 DOUID-NewProject Successfully deared tre =rror nemory. i
errors present in —_____| L= sater a
Shlog g

error memory

"7 COUID, ANACA(Open ine), for 78,05 » =i~ New Project/oDULCAJD Channels

Error Properties

The following channels are recognized and memorized inside the devices:

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

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

- Error durations

How long has the error been active? If an error encounters a non-active period before

being cleared from the memory and is then detected again, the error duration keeps on

accumulating. The number of active periods can be seen from the “number of
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 written to the

error memory. Once an error is detected, it is qualified as “active”.

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

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

The aforementioned channels (error_active _rotate, error_location_rotate, error_type _rotate)
are device specific properties (e.g. C 60) and are not related to the complete RaceCon project
(e.g. “error no. 3 from the error memory”). Therefore, only one property label is available in
each device. The errors from the error memory (possibly more than one 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.
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The following screenshot shows error properties, which can be displayed or logged:

err

@@@@@-'ul@-m

E error_active_rotate ' error active rotation. signals if error is present or not
B arror_location_rotate _ Dbusg error location rotation
B error_state _ DDbus signals global state of error m
B! error_type_rotate _ Dbus error type rotation
error_active_rotate True . .

— error_location_rotate ANAD1 Labels hold information
error_state Active error(s) prese... on error 1 (an ANA3 error)
error_type_rotate Above threshold

EEEE Labels hold information

onerror 2 ..n-1

Meazurement list

error_active_rotate True Labels hold inf .
— error_location_rotate REC_PART_01 abels hold information
: on error n (a CAN error)
error_state Active error(s) prese...
error_type_rotate Logging channel limit

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

error_ ECtIVE rotate True

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

The verbal representation of the numerical codes of these labels can be visualized in the
properties window of the measurement page:
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Properties nox
41 | T standard ~ | [F v.
4 Channel Measurement
Actual measurement rate 100 ms - time synchronous event channel
Default measurement rate 100 mz - time synchronous event channel
4 Channel properties
Address 0x 25040855
Annotations
Description signals global state of error manager
Mame error_state
IPhysicaI COonversion (Verbal)Mo error present[0]FPassive error(s) present[1]Active error(s) present[2] I
Physical maximum 2
Physical minimum a
Physical quantisation none
Physical unit
=
. .
134 Analog Input Diagnosis
134.1 Monitoring limits / Shortcut Detection / Cable Breakage

The pin diagnosis functionality (check whether measurement is within the desired range) can
be activated in the ANA pin setup wizard; to allow for a diagnosis regarding shortcut to
ground, shortcut to battery voltage and cable breakage, a minimum / maximum has to be
defined.

| Characteristic Curve Wiza

” Pin Properties |
Corfigure the anlog pin propeties. |

Pullup value: [3.01 KOhm =]

Pin Diagnosis & monitoring lmits

[¥] Enabled  Minmum: [ 1000[2] mv

Maximum: | 4000} mv

ANAD1Red-p28
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13.4.2 Open Line Detection
The implementation of open line detection consists of pull up resistors being activated and
deactivated; evaluating the behavior of the measured value detects cable breakage, regardless
of the pull up resistor being activated by the user.

1. Open the Error Memory of the Device.
2. Click "start detection of cable".
3. Check the Error Memory for new

200062621 4 [

| =T
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14
14.1

14.2

Recording
Features

—  Synchronized recording of C 70 analog and digital input channels, C 70 internal
measurement channels, ECU data, Data from external sensor interfaces

-  Up to two independent recordings

— Measurementrate I mstols

- Two global start conditions (thresholds)

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

Configuration of recordings

1. Expand the list of ‘Loggers’ by clicking on ‘+’ in the C 70 Project Tree.

Project

7 ox

i New Project |

o [ Display

- CAMN Bus1

- CAM Bus 2

..... Computed Channels
B ﬁ 1/0 Channels

..... @ Calibration tems

..... Gﬂ Macros

..... Je Math Channels

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

- ¥ Measurement Container

| Data - Recording

x|

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

2. Double-click on ‘Recording’ in C 70 Project Tree. The recording configuration is displayed
in the Main Area.
ﬁﬁ —
‘ e o
B8 oour 4 b || Data -Recording. 7
[ JE=TE)
8 B [Fe] .
(3] e oo =l B
*— Variables can be grouped :‘
v v Tabs to access conditions, settings and statistics N
) Recording | 9, Setings [ I statstcs
3. To add measurement channels to a recording, click ‘C 70’ in the C 70 Project Tree. In the
Data Area, the measurement channels are displayed.
4. Drag and drop desired measurement channels into recording group.
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6.

Dise

Drag measurement
channels into group

Recording properties

o _statecard
on_stateSinalc
o _statesgnaise

(85 Recordng | 2 Settnge | [ Statses|

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

'DDU7.1fp - RaceCon V2.5.0.2002.

< v [osi=o007.

List of channels

g Chorrcls
(range aes,cannorsemety o o th ecrdng charnss.

selected —>

Recoringchamnes
ter 7 et logped

om_laptime: B

er|
B B [owsi]

) Recorang | 2 St | 0 St

Click ‘OK’ when done.

Recording rate
Tms..1s

Condition to switch
between fast/slow rate

Recording rate if
condition is 'true'

Settings for long

: range telemetry

'None/Fast/Slow'

| (only if telemetry
_unit is available)

md 0

Notice!

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
C 70 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 information to be transmitted
high-frequently and low-frequently using the ‘fast/ slow block’ setting.
Channels are grouped into 8 blocks which are transferred each cycle:
Fast block (Block 1) is transferred every cycle and used for a high-frequent 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 temperature).
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Block 1 | Block 2| | Block 1 - Block 1 Q00 |Block 1 | Bleck 21 Q00O

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, page 84’ for more information.

14.2.1 Adding a recording
C 70 supports up to two independent recordings.
To add a recording, select ‘Add Recording’ from the context menu of the Logger in the C 70
Project Tree.

=

r
=]

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

14.2.2 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.

14.2.3 Global settings
To display the global C 70 settings, select the ‘Settings’ Tab.
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DDU7.1p - RaceCon V2.5.0.2002

(A oou7 4 b | |Data -Recerding 3
@ [hov sl
B 3 [showal |
= [, []oschtnr -
acc_dagt state o7
aras 0007 ranvabe 80C1
aran 0.7
aras o7
aras 0.7
a) o arad? o7
Bl o e | |F\bfva;manmmm= =] v |: X 0.
= o7
> : = EEE
b) e Turowsets < o7
0.7
Recording 1-Recorang 0.7 n
c) | T s = o7 can syetroriz
o7 Cansyndroriz
d) | stk o0)7  Cantrode st
'i Confgratior fie: :Lsa’ﬂ:mrﬂ' I 0.7 cunteveryinc:
007 Canarode sat
¥l Lse>5Tifle
o g o7 cuntevayin
e) T G ot o | =] D)7 crid st
0.7
o7
Exrypton
0.7
) o o7
L | Setpasswerd | 0.7
o7
0.7
0.7
007 cridstoredic
0.7
0.7

No information

[ Fecordg | 3 setngs | B st

a) Choose setting for outing counter mode:

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

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

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

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

g) Setting for automatic fragmentation. Do not change!

14.2.4 Recording statistics
The tab ‘Statistics’ shows the channels’ allocation and their current data rate related to the
transmission frequency of the C 70 and the whole transmission system.
The overview helps to detect bandwidth bottlenecks of channels. Bandwidth bottlenecks can
be solved by changing the ‘fast/slow block’ setting for each channel.
The data rate of the whole system is often less than the data rate of the C 70 and limits the
overall transmission speed.
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14.2.5

DDU7.rip - RaceCon V2.5.0.2002

Woou7
Boour
Boour
@oou7
Boour
Boour
Boor
Boour
Boour
Boour
Boour
Boour
Boour
@oou7
Boour
Boour
@oou7
Boour
Boour
@oou7
Boour
Boos7
Boos7
Boour
Boour
Boour
(Boou7
Boour
Boour

Datarate [kbjs]
Recording

No information

82y Recording | & Settngs | [ sttstcs |

Recording diagnosis
The channel ‘statectrl_ok’ of the C 70 can be used for online monitoring of recording status.

set up.

Bit Value Name

0 1 RECORD

1 2 DATAOK

2 4 BLKOK

3 8 -

4 16 -

5 32 -

6 64 STARTED

7 128 -

Content of status bits

Name Bitset Bit cleared

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

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

BLKOK All measurement blocks |Some measurement blocks have not been set up
have been set up correctly.
correctly.

STARTED |A measurement has been | A measurement is not set up. Either no recording

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

Bosch Motorsport
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14.2.6 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.

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

@ DDU7.rlp - RaceCon V2.5.0.2002
System  Logger o ormt

Measurement Folder 1 4 b | [Data-00U7 »

@[s0] g
EEEY)
= =5

apor G|

BouTineeTR_MoDE o
Bourmectr_mooe TesTee Mot
PcoDE ot
PM_ENABLE o

TELE_UoP Mo
TELE_UDP_PORT o

B statectrl_ok -
(@ Frovided by DDUT ‘ ‘

tem and measuremer | F

Bl shect2 | Sheet 1]
The ‘Bit-LED’ element shows the state of received channel data in bit-representation. A green

highlighted channel means 0, a red highlighted channel means 1.

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

—  Measurement correctly initialized, C 70 is recording data: 255

—  Values less than 254 indicate an error state

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

14.3 Recording data on USB device

1. Plug an USB device to C 70.

Prepare a recording configuration in RaceCon.

Power on the system and connect with RaceCon to the vehicle.

Download the configuration to the C 70.

Record measurement data. If an USB device is present, the C 70 stores the data in
parallel on the internal memory and the USB device.

ok wbd

Internal Memory

USB Device

USB Bus .
6. Power off the system.

7. Remove USB device from the vehicle.
8. Start the WinDarab software.
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WinDarab 7 Develope: - Formuia3.

7 Racetrack - (anset | 3 color -

Events {3 outing sar] | [

® Out Lop Laptime
Source. Descrpti.

Events (K3

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
'read data from
logging device'

[ECU s i)

DLS.MS17. WS15 M4, MSS1x MS12 M24C50,C50.DDU7,

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

Settings |Current Import I Recent Importl

Choose your DDU
from dropdown list

Import sources Common options

>
FlashCard [ USB-Stick [ Delete ARP cache entry after ping to device failed.
Device Force password, if not set by recording uration:

[TBurst [ e ]

e

Device/Flash
IP [ Device: - / Import all on connect
Delete transferred files
Export file: |One file for each lap -~
Save fllesin:  Ci\Bosch\WinDarab'\Data'\DataFiles E]
Subfolder template: -
Filename template:  [CardInfo] outing [outing03]-Jap03] -

Advanced... ] [ Comment Fields ] Apply changes

12. Activate ‘Apply changes’.
Insert the USB device into the PC. Data transmission from device starts automatically.
Measurement files are stored automatically in the base folder.
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13.
14.
15.
16.
17.
18.

- CurrentImport | Recent Import

Data Logger C 70

oo T o=

Data source: |FTP 23.06.2015 12:11:11

Network |DDU7 - 10,10,0,207 & 18ms

MName Size (MB) Get Get(MB) Progress
[ FTP 23.06.2015 12:11:11 00 [ 0.0 Connecting

Auto Seroll [C] Show all files

Current Import | Recent Impart

=

Mame Size (MB) Success

Click ‘Close’ when transmission has finished.

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

Select the measurement files from the storage folder.

Click on ‘Open’.

Click in ‘New Desktop‘ to open a new measurement data window.
Drag the desired measurement channel from the Channel list and drop it into the
measurement data window. The measurement channel‘s graph is displayed

]

i

SIEEEEEE

B
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Notice!
i For more detailed descriptions and instructions refer to the WinDarab V7 manual.

14.3.1 USB device handling hints
Using the USB device
Always plug the USB device into vehicle before power up to ensure that all measurement data
is stored on the USB device.
If the USB device is plugged in after recording has started, only the current data is saved.
Data recorded on the C 70 before the USB device is plugged in will not be saved.
Removing the USB device
Always power off the system before unplugging the USB device!
If the USB device is unplugged while recording is active, parts of the measurement data may
be missing.
If the USB device is unplugged and re-inserted for < 4 s while the C 70 is powered up, the C
70 still records data.
If the USB device is unplugged and re-inserted for > 4 s while the C 70 is powered up or a
different USB device is plugged in, the C 70 restarts. In this case, the C 70 is not operational
for 1.5 s.

14.3.2 Troubleshooting

When no data on the USB device is recorded:

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

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

State Description

0: Wait: Device not found | The USB device is not found (also: waiting for re-plug stick).
No USB device inserted.

USB device is defect.

No electrical connection or wiring harness problem.

USB software upgrade not activated (Purchase of unlock code
needed).

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

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

3: Stop: Device unplugged |The USB device has been removed.
The C 70 performs a restart when an USB device is re-plugged

in.
4. Ok: Media access Data is currently read from/written to the USB device.
5: Error: Media error The communication to the USB device broke down.

The USB device is defect.
The USB device is not supported by C 70.

6: Error: Media corrupt The USB device is not in valid BFS format.
(Hint: Re-format the USB device in RaceCon.)
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15 Lap Trigger
15.1 Lap trigger (timing beacon)

Why do we need a lap trigger (timing beacon)?

Vehicle lap time measurement

—  Calculation of lap-dependent functions (lap fuel consumption, min/max values)
—  Calculation of lap distance dependent functions

—  Control of data logging system

Types of Systems

—  GPS based (low cost, low precision)

— IR based (low cost, high precision, limited reliability)
—  RF (microwave) based (high precision, high reliability)

IR and RF based Systems consists of
—  Transmitter (trackside unit)
—  Receiver (in-vehicle unit)

>>>

Lap Trigger
Receiver

Lap Trigge
Transmitte

15.1.1 Electrical trigger signal
In C 70 all sources of measurement channels can be used as trigger signal.
- Analog input
— Digital input
-  CAN input
Signal (measurement channel) properties
Low active signal (Bosch triggers): Trigger releases if signal is below the threshold.

Threshold

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

| NS P P, Threshold

Two types of trigger signal:
- Main trigger (end-of-lap at start/finish line)
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—  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)

15.1.2 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, page 109) 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 program such as google
maps. With google maps, simply left-klick on the spot where you want to set the detection
point. The information about the latitude and longitude will show up, in general the latitude is
given at first. You should insert at least five decimal places for sufficient precision.

Hockenheim
49 327775, 8.565858

Photo: Google Maps

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

The imaginary finishing line can only be calculated if all channel sources are defined correctly.
The latitude and longitude channel sources are mandatory for the functionality. Missing
direction or speed source lowers the precision of the system.
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Def lne the latitude and General | Presettings | Conditions | Trigger | Countdown | Segment timing | GPS
longitude of the GPS Decival e
detection point. —_— ™ R
\. »De:imal longitude:
Laptrigger detection range: J ‘
Define the detection _ ] m
range around the 6P channel sources:
detection point /,:f.“gzszi:;; .
Latitude source:
Define the channel - ;?gﬁus,lat | [~
sources for Longitude, ~—__ P BB ops_crector B
Latitude, Direction and \“spsweedmm
(=3 ops_speed ‘v
Speed.
[ [ Configuration
° Notice!
The configuration of the sensor update rate and the detection range must insure to receive a
] valid GPS point in the detection range, despite the occurring vehicle speed near the detection
point.
15.1.3 Prevention of false triggers
—  Race track topology and transmitter location frequently cause false triggers.
—  Software functionality prevents acceptance of false triggers.
- Minimum vehicle speed for acceptance of trigger prevents false triggers while vehicle is
stationary in the pits.
— Time based re-trigger protection prevents false triggers due to signal reflections on main
straight.
- Lap distance based retrigger protection prevents false triggers due to track topology.
15.1.4 Forced triggers
Lap distance based insertion of ‘forced trigger’.
Under race conditions, trigger signals are sometimes missed. Software functionality
introduces ‘forced trigger’.
15.15 Setting up a lap trigger

1. Click ‘Measurement Sources’ in Toolbox.
2. Drag ‘Laptrigger’ into ‘System Overview’. Do not drop it on ‘C 70’!
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3.
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& Multpointacjustment
1 sensitviy/oftse

5 Frequeney sources
Crarscarsic Cuve

B cheracterisic Curve
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Speee

folstatus

Type Tme Sender
® um oot
A 1249 oou-ne.
A umms  oour-ne
® e cow-ne..
@ mszes  poU7-Ne.

Infofst
(O e oo (o

Hessage
Logger dta matches theoca ata.

Lost connection t deice(Ethemet XCP).
Succassfl comnectd t device(Eterne
EPK check suceseh. (9K
Logger data matches th oca ot

)
Devce: DOUT BASE 0727 )

ax
22 X

| Baforstots [ can oo stommed

A ‘Laptrigger Wizard’ window opens.

Laptrigger Wizard - Add New

Laptrigger Configuration

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

Configure on device:

(@ pou7

Signal source:

‘!{! Laptrigger pin

]
A

Speed jnput

[P9E speea

Track distance: |

Cancel

Click ‘Finish’ to complete the operation.

A pre-configured lap trigger window opens.

Choose the device which
receives the trigger signal

Choose the signal channel
for the trigger signal

Choose the source for the
vehicle speed

Enter the distance of
the racetrack
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e n g9 h 0 )

Laptrigger confic ation

General | Presettings | Conditions | Trigger | Countdown | Segment timing | GPS |

Corfigus on device
a) —_— | @ -
b Signal source:

—_— E{E GPS Laptrigger =

C) R —— s(ﬁ»‘e swgr.'val

d) elea eshold Not Used

I [E] Configuration I

a) Change signal device, if desired.

b) Change signal channel, if desired.

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

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

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

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

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

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

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

i) Define settings for sub trigger. See chapter 'Segment timing' for details.

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

I |
Preset values for lap counter Gonra 5505755 condions [ rigger | coutdoun segment i
and Outing Counter Lap counter start value: —
L . outng countersartvabe:
Minimum laptime that a new 1 ous
‘best laptime' is accepted —_— | i .
, . Lap mebetprest:
Preset value for 'best laptime' ——— """ s
| @ configuration

[Gonera Prosings Conse| rpger] Countonn | Ssgment ing

Change signal for vehicle speed,

if desired. T— e
W8 et =
Enter minimum speed for i, spees i
. —> 20/%] kmy/!
trigger release. Trock ditance
Define settings for distance ___—— i o acce: —
based retrigger protection. 0 m

[ Enforce laptrigger
Max, dstance:
120 %

4800 m

Define settings for distance
based forced trigger.

Configuration
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Define settings for lap timing

Genera | Presetings | Conditons| T119e" | Countdoun | Segment tming

(main trigger). Detecton tme:

: Retrigger lock tme:
S000%

Define settings for sub trigger. N O P —

Not applicable with a GPS lap trigger.

| B configuration

_

| Genera Prestengs| Conditon  Triggr] Cowntdaun |

Define settings for countdown ode:

\

timer. —

Start time:

| @ contiguratn |

_

Generai Prosettngs | Coniton | Triggr | Countdoun [ SS6Tert 7|

Define settings for segment ode:

one

timing. I

Nr. | Segment dstance (m)

| @ configuraton |

Only applicable for a GPS Laptrigger

Define the latitude and

General | Presettings

Conditions | Trigger | Countdown | Segment tming | GPS

longitude of the GPS
detection point.

Decmal latitude:

_

\. Decimal longitude:
b

Define the detection
range around the

—_—

Longitude source:

,32777400[%] DD

8,56584700 |2 DD

Laptrigger detection range:

@PS channel sources:

008 m

detection point.

p | BES gps_long
/ Latitude source:
/V W ops_lat

Define the channel

GPS direction source

sources for Longitude, <~ BB srs.drecin
Latitude, Direction and S speed source:

il EEr]

Speed.

&1 Configuration J

Bosch Motorsport
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15.1.6

15.1.7

Lap trigger channel diagnosis/counter reset
To display a quick lap trigger channel diagnosis and to reset counters use the diagnosis page
in RaceCon. Any ‘Laptrigger_xxx’ channel can be displayed.
Double-click on any ‘Laptrigger_xxx’ channel in the Data Area. Example: ‘laptrigger_lapdist_dIs’
A diagnosis window opens in Main Area.

Laptrigger - Laptigger dlagnoss  reset counters.

Settngs
Track Conditons
Dstance

Accept Trigger at
Enforce Trigger at
Main Trigger
Detecton Time
‘Sgnal Tmeout
Mnimum Speed

Intermedate Trigger

Detection Trme.

o m Vehicle Speed [ Jkmm
=% Lap Distance :l m Reset
2 %
Lap Counter :’ laps | Resettol

15 ms Outing Counter
500 ms
Main Trigger

2 ki

Intermediate

-| outs| Resettor
~| none Testrager
- | none

Reset t0 100,00

Button to reset lap distance to 0

/ Button to reset lap counter

«—— Button to reset outing counter

— . .
Button to generate trigger signal

Sgnal Tmeout 5000, ms

WXL 505 s =

) me Best Laptime -l s

Reset segment tmes and best ptme

Lap trigger diagnosis scheme

~<—— Button to reset best lap time

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

Threshold Evaluation
Logic Conversion

Characterization

Signal Retrigger

l Protection

Lap Counter

1 Recording

Input
channel

Time

Analog signal

Laptrigger_signal_dls

Time
Digital realtime
representation
of input channel
with positive logic

Lap trigger presettings

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

Laptrigger_mainsig_dls
Laptrigger_imtrigsig_dls

A

Time
A 1s pulse is generated,

if a valid lap trigger pulse
has been detected

e ¢

Preset values for lap counter

and outing counter

Minimum laptime that a new

'best laptime' is accepted

—_—

Preset value for 'best laptime' ————»

| l Configuration

General | Presettings | Conditions | Trigger | Countdown | segment timing

Lap counter start value:
Outing counter start value:
Lap time threshold

Lap time best preset:

Laptrigger_maintrig_dls
Laptrigger_imtrig_dls

b

_0.4s
_ S
Time

A 0.4s pulse is generated,

if a valid lap trigger has passed

retrigger protection

12 laps

13 outs

1000%] s
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15.2 Counting outing/laps/fragments

Speed : :
1 1 1
1 1
1 1 1 1 1 1 1
1 I 1 I 1 1 1
gresseane . L . . . ' N
T , lapl I Lap2 I Lap3 I Lap4 1 Lap5 1 Lap6 I Time
| Qutlap 1 1 } 1 1 Inlap 1
Power Start of Lap trigger  Lap trigger Laptrigger Lap trigger 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, page 99)

Fragment:

—  Test bench operation

—  Power cycle on track or box (e.g. engine stalled)

—  File fragmentation size [MB], time [sec]

Channels for display
To display counters use the following channels:

Channel Function
Laptrigger_outcnt_dls Outing counter
Laptrigger_lapctr_dls Lap counter
Fractr Fragment counter

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

Filename template Function

[outing] Value of outing counter
[lap] Value of lap counter
[fragment] Value of fragment counter

[###03] indicates: ‘always use 3 digits with leading zeros’.
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15.3 Lap timing

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

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

To display lap times use the following channels:

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
15.3.1 Time based retrigger protection

Trigger is locked for 5 s after main trigger was received.
To deactivate time based retrigger protection, set ‘Retrigger lock time’ to O ms.

T ¢

Def tne settings f or lap timing General | Presettings | Conditons|[Trigger | Countdown | Segment timing
(main trigger). P——

155 ms
Retrigger lock time:

50002] ms

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

[T use intermediate trigger

| 1 configuration |

—
f 5000ms

Main Trigger

15.3.2 Distance based retrigger protection
Trigger is locked until configured min distance (i.e. 80 % —» 3200 m) of track distance (i.e.

4000 m) has been covered. To deactivate distance based retrigger protection, set min
distance to 0 %.
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15.3.3

e [¢)

Change signal for vehicle speed,

[ Gonera] Presetings]) Coretions | Trigger | Gountdawn | Segment tming

if desired. —— e
BB speed
Enter minimum speed for i, spcd:
. _—
trigger release. —r—

Define settings for distance _4: oo et

based retrigger protection.

Define settings for distance
based forced trigger.

| B configuration

—

f == Trigger prohibited

Main Trigger

Distance based forced trigger

9] Enforce laptrigger
Max. distance:

0[5 km/h

400015 m

20 %

800 m

12018 %

4800 m

After a missed main trigger, a forced trigger is inserted, if the configured max. distance (i.e.
120 % — 4800 m) of the track distance (i.e. 4000 m) has been reached. In this case, the
channel ‘Laptrigger_distlap_dls’ starts at the delta between the max. distance and the track

distance (i.e. 800 m).

To deactivate distance based forced triggers, uncheck box.

Laptrigger configuration @

Change signal for vehicle speed,

| General | Presattings | Conditions | Trigger | Countdown | Segment timing

if desired. T e
S speed v
Enter minimum speed for p—
. _— 20 kmh
trigger release. s
4000/2] m
Define settings for distance 4: B g —
based retrigger protection. o m
[7] Enforce laptrigger
Max. distance:
1205 %
0 m
Define settings for distance
based forced trigger.
‘ [€] configuration
Bosch Motorsport Manual 09.05.2018 | Version 1.1 |
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i

1. S0t I

Missed Trigger  Forced Trigger

154 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
15.4.1 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.

T &)

Def tne settings f or lap timing General | Presettings | Conditons|[Trig0er | Countdown | Segment timing
(main trigger). Detecoon e

155 ms
Retrigger lock time:

Define settings for sub trigger. O IR o
Not applicable with a GPS lap trigger.

| B configuration
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Sub Trigger

4

-

Sub Trigger

<= Sub Trigger

— |
|

t

Main Trigger

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

15.4.2 Distance mode
Using main trigger (20 ms pulse) at Start-Finish-Line.
Set ‘Mode’ to ‘Distance’ and enter desired segment distances.
Segment time is automatically calculated at each segment. Time difference to last lap and
fastest lap is automatically calculated at each segment.
To deactivate distance mode set ‘Mode’ to ‘None’.

Generol Fresetings| Conivons | Trger | Soutdown 37t iy

Define settings for segment e
timing. — B —

Nr. | Segment dstance (m)

| B contguratn |

-0.3s

1000m

I —|
1 1 1 |
4 o0o0s 0Is 0.25

Main Trigger

15.5 Countdown timer

Some race classes require a minimum time spent in the pits. An additional lap trigger Tx is
configured as a segment trigger positioned at pit entry. The trigger signal starts a timer
countdown.
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The current value of the timer is stored in the variable Laptrigger_cntdown_dls which can be

displayed.
Laptrigger configuration @
. . General | Presettings | Conditions | Trigger | Countdown |Segment timing|
Define settings for countdown e
timer. —_—n || -

Start tme:
1202 s

| B configuraton |
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16

16.1

Predated Laptime

The predated laptime function allows to compare the current lap- and segment time with the
predated time of an expected lap. Additional the function can estimate the laptime of the
current lap. This functionality is integrated in the laptrigger module in RaceCon.

Setting up the predated laptime

To use the predated laptime function you need to set up a laptrigger as described in chapter
14 Lap Trigger, page 90. Under the ribbon “Segment timing” you need to choose your
segmentation mode which can either be distance or intermediate trigger based.

Laptrigger configuration

| General I Presettings I Conditions I Trigger I Countdown | Segment timing |GPS |

Distance or
. Mode:
Intermediate o
7_ . [Dlstance hd
rigger
99 | S e
Enter your Lap segment lengths and times
Segment time Nr. | Segment length (m) Segment time (s)
and distance —» ||t |50 44,800
2 1.000 93,200
3 | 1500 1 135,600
(=" | |
Enter your
Entire lap time:
expected i
. 1 =l s
laptime —> +

For the distance mode you need to check on an old lap or estimate how long it takes to travel
the segment distance. Please enter those values into input field. The values can also be copied
and pasted to the input field from 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.

mud o

Notice!
Please note that the segment time and length is always measured from the start line or where
the main lap trigger is set.

16.2

Functionality and channel outputs

Following output channels are generated by the predated laptime function.

Laptrigger_lapdiff pred dls Laptime difference between the predated

and the last laptime

lagseg difference between the last segment
and the predated segment.

Laptrigger lapsegdiffpred_dls

Estimated laptime of the current lap, based
on the predated laptime and the predated

Laptrigger_Lapcurrpred_dls

segment deviations

The channel Laptrigger_lapdiff pred_dls is updated as soon as the main lap trigger is received.
Both other channels are updated as soon as the next segment distance is travelled or the next
intermediate trigger is received.

Bosch Motorsport
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17
17.1

17.2

17.2.1

Firmware
Firmware and configuration

C 70 holds 4 types of data:

Firmware: the software (PST program file) of the C 70.

Configuration: the configuration of Input channels, CAN I/O, PWM, display configuration,
recording + telemetry configuration.

Calibration data: Characteristic curves and offsets created by online calibration at the vehicle.
Recorded data: Measurement data recorded during vehicle operation.

RaceCon DDu
DOU  RaceCon Project
,,,,WEE Consistency check
:.ld‘\lr!' "f_‘.‘lﬂ - lon 1.3 I.-.. O i - an 1.3
13 ‘Update Firrware'
Open Consistency check
Wy _‘_ oy
ol ol e
Prapct | —te Configuration Configuration
. ‘Doemicad configurabion’
Wy ‘Uplaad b File"
o = Calibration Data
F ‘Download from Fla'
out 43 WinDARAB ‘Flead Measursment Dals’
Lep s | Recorded Cata
N
F

Firmware update

The scheme shows the process during each connection between RaceCon and C 70.

pacecon [ H

Firmware version
consistency check
version mtc/ \"“""—m does not match
- -

J,' nna oo EPF. oheck macosesiul [EPY. Devesn DOL™_RASE 0000 i (O] Ll S rbdls conmcess i gev ol Fares ST

§1EmEeE opUT The SCLI ot matchnt Pe cumert e dara rRSET -y Y. chbers. dheevane i bobincd I PY, AN, CHIUEL_BARE_OVERF, B * FPE e (AR IASE 0T
@ vEEE opuT sty conracroed b dmace(E Bvral|
Firmware check Change program Update firmware
successful archive in RaceCon
e 0w s 0 woeome =
I Graste ot !.. Creatn dal et W e g wew
o N |9 s, v [ Urtunfrmey.
% ® e, - B ot - ffrmeem @ Ueload carbouesion

Performing the firmware update
Firmware update is only possible if the C 70 is connected to RaceCon.
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The configuration of Input channels, CAN I/O, display, recording + telemetry will not be
changed.
In the C 70 Project Tree, right-click on ‘C 70’ and choose ‘Synchronize’ then ‘Update

1.

3.

firmware’.

2 x| 44 New Project (B DDU7 |

= New Proje
e

o 4 Open...
B8 Create measuring views...
& Download configuration...
9 Synchronize 3 | ) SetDate & Time...
Current measuring media v [E2 with ECU..
[Fl Create dataset.. B4  Change program archive...
% PIN/SuperPIN.. v |Bh Update firmware...
&l Bporn @ Upload configuration...
® Importm ¥ Clear logged data...
e # Clone ECU »
el Delete Adjustment data »
de Rename.. =i

A pop-up menu opens.

Select the destination of the firmware archive (PST).

You can find the latest firmware for the device at the Bosch Motorsport homepage.

Update firmware

[

Flash program firmware
Perform a firmware update of a device.

i

ECU Type: DDU7 =
Select program archive (PST) file

Keep current settings

FrC1I Idantification

Click ‘OK’ when done.
The firmware update starts

switch off the car’s ignition or interrupt the power supply of the C 70!

. The C 70 displays the message ‘Updating firmware’. Do not

Update firmware

Flash program firmware
Perfarm a firmware update of a device.

e

/' Loading configuration
Connecting to DDU7

Downloading content to DDU7

L NS

Flashing controllers on DDU7

Cleaning up

Flash completion 53%

Bosch Motorsport
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When the firmware update is complete, the C 70 displays the message ‘Updating
firmware finished. Do a powercycle.’
Switch the car’s ignition off and on again to cycle the power of the C 70.

Update firmware B
Flash program firmware
Perform a firmware update of a device.

—

i
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18 Clone the Unit

To replace a C 70 by another device, it is possible to clone it. A clone is a 1:1 copy of a device.
This can be useful for copying specific data, like sensor-offset calibration to a spare unit for a
specific car.

Create a clone file

1. Open the ‘Tools’ window and click on the ‘Clone’ button in the ‘Extras’ menu.
2. Select “Extract” from the dropdown menu.

m

EEEE L L RIE
Name e

EE No
¢ infor

3. Choose the hardware device, which should be cloned.
4. Define destination and filename.

Clone extract ecu
Clone extract the ecu and upload the data to the selected file.

ECU Type: lm ‘.'J

Select clone file bmaclone):
CATest\DDWIE_Bosch_Matorsport bmisclone

(i) Thiz is the stand-zlone clone extract ECU tool for MSE.x devices using the FTPTelnet
protocol.

5. Click ‘OK’ to start procedure.

Change the device
1. Click ‘Clone apply’ in Extras menu.
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2.  Choose clone file.

3. Click ‘Ok’.

Please remember that following properties are not stored into the clone:
- Lifetime of device

-  Serial number

- Upgrade features
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19
19.1

19.1.1

19.2

19.3

19.3.1

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 C 70 (not covered here)

Serial output -> Read in messages via RS232 Interface of C 70 (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, C 70 supports 1,200 to 115,200 baud. GPS Rx interface
baud rate must match C 70 interface baud rate. C 70 Baud rate can be set with the

‘GPS_BAUDRATE’ characteristic Data format: C 70 expects 8 data bits, no parity bit, 1 stop bit
(8N1)

Protocol

C 70 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 configurable with the Navilock “U-
Center” software. To use this sensor with Bosch Motorsport components the transfer rate, the
satellite system and the update rate need to be reconfigured. More information about the
configuration can be found in the Appendix.

Configuration of the recommended Navilock NL-8004P MD6 Serial PPS
Multi GNSS Receiver

For the sensor configuration, the sensor needs to be connected to the Navilock software
“U-Center” which is available from Navilock free of charge. Navilock offers a USB 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)”.

Bosch Motorsport
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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

ANT (Antenna Settings)

CFG (Configuration)

DAT (Daturm)

DOSC (Disciplined Oscillator)

EKF (EKF Settings)

ESFGWT (Gyro+Wheeltick)

ESRC (External Source Config)

FXM (Fix Now Mode)

GMSS [(GMSS Config)

INF {Inf Messages)

ITFM (Jamming/Interference Monitor)
LOGFILTER (Log Settings)

MSG (Messages)

NAVS (Navigation 5)

MAVES (Mavigation Expert 5)

MMEA (NMEA Protocol)

QD0 (Odometer/Low-5peed COG filter)
PM (Power Management)

PM2 (Extended Power Management)
PRT (Ports)

PWR (Power)

RATE (Rates)

RIMV (Remote Inventory)

RST (Reset)

RXM (Receiver Manager)

SBAS (SBAS Settings)

SMGR (Sync Manager Config)

TRAAME (Tivn e~ Rl A0

»

— | UBx - CFG [Config) - PRT [Parts)

[ Auto bauding

m

Oversampling

[ Eutended T timeout [>=Pw7.00)

Tx-Ready Feature [>=Fw7.00)
[~ Enable

[T Inverse Polarity [low-active)

Threzhold IEI
PIO I 0 - l

=

Target [1-usarT1 -
Fratocalin | 0+142 - UBX-NMEA+RT x|
Protocol out  [0+1 - UBX+NMEA v |
Baudite  |115200 -l

@ | X | Esend 3¥pon | ¥ | gH

m

Click on “CFG (Configuration)”.

Click on “Send” to save the new setting on the sensor.
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[@] Confiqure - Config

ANT (Antenna Settings)
CFG (Configuration)
DAT (Datum)

DOSC (Disciplined Oscillator)

EKF (EKF Settings)

ESFGWT (Gyro+Wheeltick)

ESRC (BExternal Source Config)

FXMN (Fix Mow Mode)

GNSS (GNSS Config)

IMF (Inf Messages)

ITFM (Jamming/Interference Monitor)
LOGFILTER {Log Settings)

M5G (Messages)

MNAVS (Mavigation 5)

MAVXS (Mavigation Expert 5)

MMEA (NMEA Protocol)

000 (Odometer/Low-5peed COG filter)
PM (Power Management)

PM2 (Extended Power Management)
PRT (Ports)

P'WR. (Power)

RATE (Rates)

RIMV (Remote Inventory)

RST (Reset)

RXM (Receiver Manager)

SBAS (SBAS Settings)

SMGR (Sync Manager Config)

TRAMNL fTirn s AdaAd-T

| »

=

LB - CFG [Config) - CFG [Configuration)

" Revert to last saved configuration

" Revert all but ANT default configuration
™ Revert to default configuration

¢ Save cunent configuration

€ User defined operation

Clear Save

0-PRT
1-M5G
2-IMF
3-MaY

4 - RxM

5 - Reserved
G - Reserved
7 - Reserved
a-EKF

9 - Reserved
10-48NT
11-LIC
12-USER O
13-USER1
14 -USER 2
15-USER 3

@ | X | #Esend (2rol [5X | @

4 - S5PI-FLASH

Load

-PRT
-M5G
-INF

- WA

- A

- Reserved
- Reserved
- Reserved
-EKF

- Reserved
-BMT
-LC
-USER O
-USER 1
-USER 2
-USER 3

Q000 =) O O DD P =

—_—
g

—_
T L0 D

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.
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Configure - GNS5S Configuration

=]

ANT (Antenna Settings)

CFG (Configuration)

DAT (Daturm)

DOSC (Disciplined Oscillator)

EKF (EKF Settings)

ESFGWT (Gyro+Wheeltick)

ESRC (External Source Config)

FXM (Fix Mow Mode)

GMSS [GNSS Config)

INF (Inf Messages)

ITFM (Jamming/Interference Monitor)
LOGFILTER (Log Settings)

MS5G (Messages)

NAVS (Navigation 5)

MAVXS (Mavigation Expert 5)

MMEA (NMEA Protocol)

0DO (Odometer/Low-5peed COG filter)
PM (Power Management)

PM2 (Extended Power Management)
PRT (Ports)

PWR. (Power)

RATE (Rates)

RINV (Remote Inventory)

RST (Reset)

RXM (Receiver Manager)

SBAS (SBAS Settings)

SMGR (Sync Manager Config)

TRAANL fMien -~ AdA AR

»

m

-

LB - CFG [Canfig) - GHSS [GNSS Cortfig)

Channels

GMNSSID configure GMNSSname enable min max Signals
0 v GPS v [ [

1 v sBAS v [T [

2 r Galilea [ ID_ ID_

3 v BeiDou I IB_ F

4 - IMES = ID_ ID_

5 2 Q7ss r |°— |3_

& W clonass | [ [1a

Number of channels available IE

Nurnber of channels to use I? I™ Auto set

For specific SBAS configuration use CFG-SBAS

For specific GLOMASS configuration use CFG-GLO

[T L1saIF

< | 1

@ | X | #Esend s2Poll [ 5¥ | &

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.
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Configure - Rates

ANT (Antenna Settings)

CFG (Configuration)

DAT (Datum)

DOSC (Disciplined Oscillator)

EKF (EKF Settings)

ESFGWT (Gyro+Wheeltick)

ESRC (BExternal Source Config)

FXMN (Fix Mow Mode)

GNSS (GNSS Config)

IMF (Inf Messages)

ITFM (Jamming/Interference Monitor)
LOGFILTER {Log Settings)

M5G (Messages)

MNAVS (Mavigation 5)

MAVXS (Mavigation Expert 5)

MMEA (NMEA Protocol)

000 (Odometer/Low-5peed COG filter)
PM (Power Management)

PM2 (Extended Power Management)
PRT (Ports)

P'WR. (Power)

RATE (Rates)

RIMV (Remote Inventory)

RST (Reset)

RXM (Receiver Manager)

SBAS (SBAS Settings)

SMGR (Sync Manager Config)

TRAMNL fTirn s AdaAd-T

»

= | uUBK- CFG (Corfig) - RATE (Rates) 95

I'I - GPS time vl
| 55 [ms]

Time Source

Measurement Period

Measurement Frequency 18.18 [Hz]
Mavigation Rate I 1 [ewe]
Mavigation Frequency 18.18 [Hz]

m

-

@ | X | Esend 3ol [5¥ | &

mud @

Notice!

Sensor needs reception for visible signal.
It takes time to start the sensor.

194

Measurement labels

The decoded NMEA messages are copied to these C 70 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
gps_speed Speed over the ground in kilometers/hour

gps_direction

Track angle in degrees

gps_declination

Magnetic variation degrees (Easterly var. subtracts from true
course)

gps_year

Years since 1900

gps_mon

Months since January - [0,11]

Bosch Motorsport
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19.5

Measurement label Function

gps_day Day of the month - [1,31]

gps_hour Hours since midnight - [0,23]

gps_min Minutes after the hour - [0,59]

gps_sec Seconds after the minute - [0,59]

gps_hsec Hundredth part of second - [0,99]

gps_smask 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_sig GPS quality indicator (0 = Invalid; 1 = Fix; 2 = Differential, 3 =
Sensitive)

gps_fix Operating mode, used for navigation (1 = Fix not available; 2 =
2D; 3 =3D)

These measurement labels are arrays, where the indexed element points to the same satellite.
(E.g. gps_info_satsigstrength[3] tells the receiving signal strength of satellite 3. Satellite 3 has
the SAT-ID given in gps_info_satid[3])

Measurement label Function

gps_info_satid[ ] Satellite PRN number

gps_info_satinuse[ ] Used in position fix

gps_info_satelevation[ ] Elevation in degrees, 90 maximum
gps_info_satazimuth[ ] Azimuth, degrees from true north, 000 to 359
gps_info_satsigstrength[ ] |Signal, 00-99 dB

GPS troubleshooting

Electrical

Is the transmitter signal of the GPS sensor connected to the receiver pin of serial interface 2
of the C 70?

Is the GPS sensor powered up?

Does the GPS sensor deliver RS232 signal levels?

Is the sensor connected to the ,sensor ground® of the device?

Interface

Do the baud rates of the GPS sensor and the C 70 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.

09.05.2018 | Version 1.1 |
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20
20.1

Fuel Consumption Calculation
Setting up fuel consumption calculation and tank mangement

1.
2.

Select ‘Measurement Sources’ in Toolbox.
Drag ‘Fuel’ element and drop it on the vehicle in System Overview. Do not drop it on the

-]
=1 Analog sources
B Characteristic Curve
B Multipoint Adjustment
B Sensitivity/Offset
) Frequency sources

[E] Gear Lookup Table
Hysteresis
8] Laptrigger
I PWM Out

A Sensitivity Offset
@ spezt
A ‘fuel consumption wizard* opens.
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Fuel Consumption Wizard - Add New M
Fuel Consumption Configuration
Select a fuel consumption source channel for computing the fuel consumption.
General
| Configure on device 8 DoU7 ~| = a)
| Tank capacity 8005 1| = b)
Fuel consumption calculation
< o)
Made Using fuel consumed x|
[Fustinput BE fuclcons [= X 0w Adaption factor to [mi]| < d
|Ccmsumgl\cm carrection factor _ 1.000 | = e)
Remaining laps calculation
Made {Lastlap's consumption - f)
arget lap cons 30
Reset fuel consumption
Made [Ey RaceCon -
Bon e ‘ | < 9)
R 0 Low active signal -
R Not Used
< Back Next > Finish I [ 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

« Tml/s per inc for momentary consumption

e) Enter factor to correct calculated consumption in device vs. ‘real’ consumption of vehicle, if
required.

f) Choose method to calculate remaining laps with fuel in tank, if desired:

« using fuel consumption of last lap completed

« using target lap consumption (entered in the field ‘Target lap consumption’)

g) Choose values to initiate a reset of fuel consumption, if desired:

« Manually using RaceCon

« On ‘power down’ (assuming that the tank is filled each time the ignition is turned off)

« By signal source as input channel (e.g. a switch connected to input pin)

3. Press ‘Finish’ when done.

20.2 Fuel consumption diagnosis/counter reset

To display a fuel consumption diagnosis and to reset counters, use the diagnosis page in
RaceCon.

Double-click on any ‘fuel_xxx’ channel in channel list.

A diagnosis window opens in Main Area.

Fuel - Computes the fuel consumpton.

Button to reset total
fuel consumption

Tank capacity w00 1 - 8

Total consumption | Resetto0 M (Reset with RaceCon
‘Consumption correction factor 1,000

Fuel consumption | only)
Target lap consumption 300 1
temnngbpscocuston s pscommpion | FUS] remaining !

Button to reset fuel

Reset fuel consumption By Rocecon -

Last lap's consumption consumption manually

| (Can also be triggered )

Current lap's consumptiol

JLLLL

Laps remaining

Settings
overview

EREEEEEEN e e
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20.3 Example
Fuel
1 1 L ] (| 1
Tank 17 ] | ]
capacity | 1 1 1 ~ Fuel_fuelcons
I 1 1 1
I 1 1 1
1 1
1
I
1 1
1 1 1 1
1 1 1 1
1 1 1 1 1 1 — Fuel_fuelrem
[ [ 1 1 1 1 N
1 I 1 1 1 1 .
| Lap 1 | Lap 2 | Lap 3 I Lap 4 | Lap B I Lap 6 Time
Outlap behind Pacecar Inlap
Fuel
I | 1 1 1 1
1 | 1 1 1 1
1 | 1 1 1 1
1 1 1 1 Fuel_fuellapold
I | 1
I Lap 1 I Lap2 I Lap3 1 Lap 4 I Lapb 1 Lap 6 Tim'e
1 Qutlap 1 1 1 Inlap
Measurement label Function
Fuel_fuelcons_dls Running fuel consumption, starting at ‘0’
Fuel_fuelrem_dls Remaining fuel in tank, starting at tank capacity
Fuel_fuellap_dls Fuel consumption for current lap, starting at ‘0’
Fuel_fuellapold_dls Fuel consumption of last lap completed
Fuel_laprem_dls Remaining laps with fuel in tank
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21 RaceCon Shortcuts

The table shows important shortcuts simplify controlling the C 70 in RaceCon.

Shortcut Function

General navigation

F1 Open RaceCon help

F2 Rename selected object

F3 Select Data Area

F4 Select Project Tree

F5

F6 Start the data comparison

F7 Start dataset manager

F8 Toggle WP/RP

F9 Start measurement

CTRL + F9 Start recording

F10 or Alt Go to menu bar

F11 Toggle display to fullscreen ‘Race Mode’
F12 Enlarge main screen

CTRL + Tab Switch between opened windows

Project Tree

Plus (+) at numeric pad or Expand selected node
right cursor

Minus (-) at numeric pad or Close selected node
left cursor

Star (*) at numeric pad Open all nodes

DEL Delete seleted object

Display page, measurement page

Cursor Move selected display element one grid unit
in chosen direction

SHIFT + cursor Enlarge/reduce selected display element one
grid unit
Tab Switch between display elements
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