Bosch Motorsport

Datalogger C 60

Manual

F 02U 002 642-01

BOSCH

Invented forlife







© BOSCH

Content

Content
1 Getting Started.......cccceiiiieiiiinniiiiniiiieniiiieniictsssitsssictsssssesssssssssssssssssssssssssssesssssanes 4
2 POWET SUPPIY cerireniiiniinniiiniinniitanctieceasccssscessscsssscssssesssssssscsssssssscssssssssssssssssssssssesane 5
3 0Nboard NetWOrk CONCEPL....ccccieiieieecceeceeceeccenceeccssccsscssccsscssscsscssscsssssssssssssssssses 5
T3 [=Ted 01 TTe= 1 Ic F- 1 - TN 6
5 INPULS AN OQULPULS ..ceuieeieniieieeccnitecceeccenceecasccsscssscsscssssssscsscssssssssssssssssssssssssssssess 8
T A 1o o 10 04 o F= U oY [=] RN 8
L I Y g =1 T = 1T o U SN 8
LI S BT =41 - LI [ 0] o TV RN 8
5.2 OULPUL CRANNEIS caeeeiiici e e e e e et e e b e s aneesaenes 8
LT A AT\ @ 1T ) oo LU 8
I A 1=y a1 o gl o T XYL T U] o] o] Y PP 8
5.3 Communication Channels .....oceuiiiiiiiiiei e e e et e e e e eees 8
LR T B 011\ T £SO PPPRR 8
5.3.2 EtherNet ChannElS. ..ot e e e e et e e e e et e e e et e e eeaaans 8
LIRS TG I S IS 20C N o] o X TP 9
5.3.4 Vehicle Diagnosis CONNECIO N ...ciiu it et e e et e e e eee e st e st e s e e s et e eaaneeraanns 9
5.4 Sensor recommendation ClUDSPOIT c..cuuiiiiiiiiiiee e 10
5.5 Sensor recommendation Professional .........c..oeiiiiiiiiiiiiiii i 12
5.6 Pin Layout Life CONNECIO N ..ccuiiiiiiii e e e 14
5.7 Pin Layout SeNsSOr CONNECIO .. it e e e e e e e e e e e e 15
6 Mechanical drawing...cccccceiiieiiineiiiniinnciieiiiniiiecitsccssccssscesssssssscsssssssssssssssssssssens 16
7 Starting UP the C B0.....c.cceeiieenieencceencceecensccessccsscsssccssscsssscsssscsssssssscssssssssssssssssses 17
A ] - i U] o TN 18
7.2 Fealture actiVation ... e e e e e e e et e e e e e a e 29
7.3 MY firSt FECOIAING couneii e et e et e e e e e e e eaaeeees 34
8 Details Of the € B0 .....cccceeieeeiereceeenceeecceeeceneccenncessscessecssscsssscsssesssscsssesssscsssssssssane 45
Bl AN BUS. ettt et e e et e et e ettt et et aaaans 46
8.2 ANAlOZ AN FrEOUENCY cuuveniiiiii ettt e e e e et e et e e e e e e eneranes 69
8.3 ONliNE MEASUIMEMENT ...uiiiiieiiie e e et e et e e et e e e te e e eaeeeat e e st e eaaaeeannnaes 102
8.4 Recording and TelemMEtIY ....oouu i e e e e e 131
ST =Y o T I =1 =LY RS 161
I T o 0 0 11T T 182
T € 1 = T UPPURUPRRRt 188
8.8 FUEI CONSUMPTION ittt et e et e e e e e e e e e et e ebeesneennnenes 194



© BOSCH

Getting started

1 Getting started

Important Notes:

Use the C 60 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 60 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.

For systems with drive-by-wire additional safety provisions apply. For details please
refer to the document ,,Safety Instructions for Drive-by-Wire Systems in Motorsport
Applications®.

Disclaimer:

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

Please retain this manual for your records.
Edition: 07 February 2011
Before starting:

Before operating the C 60 for the first time, install the complete software from the installation CD.
Bosch Motorsport software is developed for Windows 2000/XP. Connect the Ethernet line to your
computer and install the driver. Read the manual carefully and follow the application hints step by
step. Don’t hesitate to contact us, contact data can be found on the last page of this document.
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2 Power supply
Please ensure that you have a good ground installation. That means:

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

e Use large diameter wire

e More metal-to-metal contact is better!

The following notations for power signals are used:

e terml5 is a switched battery rail controlled by the IGN-switch
e term30 is an unswitched battery positive rail (same as battery positive terminal)
e term31 is an unswitched ground rail (same as battery negative terminal)

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

3 Onboard network concept

IGN- \l

Switc
UBAT S
Star connection . .
(term30) o | = I __ switched pos. terminal
positive terminal il
Electric Loads
Main KL15 : :
Switch ===y P PC
xao |ty | | €60
r ' ' Bosch Motorsport
' E E diagnosis connector
-
' // LS SWITCH1...4
KL31|
S A UBATT_FUSE
GND_Starpoint Star connection J SENSPWR10
/ - Chassis dig. sensors
As short as (e.g. wheelspeed) SENSPWR5
possible
LS_GND._f ANA_IN(xy) active
LS_GND_2 enso
ANA_IN(xx) NTC
Engine_GND SENSGND SEITHET _l
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4 Technical data

The Data Logger C 60 is a compact and light
weight data logging system for motorsport
applications. This allows for synchronized
acquisition of engine data from the ECU, and
chassis data from up to 26 analog and 4 digital
input channels. Additional input devices can
be connected via Ethernet and CAN buses.
Recorded data from the internal 2 GB flash
memory can be downloaded via high speed
Ethernet or via wireless connection with the
BT 60 burst telemetry system.

As a base system the C 60 is sold as data
logger only. A software upgrade for the C 60
(field upgradable by entering a key) activates
additional input channels.

Application

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

User configurable CAN in/out messages

Up to 1,000 Hz acquisition rate for all channels
2 GB storage capacity

Online data compression

Up to 200 KB/s data acquisition rate

Up to 720 recording channels

1,000 KB/s upload rate

3-port network switch

BT 60 WLAN burst telemetry support

Connectors

Autosport connectors double density 2 x 41 pin

Mating connector |
AS DD 6-12-41SN

Mating connector Il
AS DD 6-12-41SA

F 02U 002 216-01

F 02U 004 180-01

Mechanical Data

Size 105 x 34.5 x 137.5 (149) mm
Weight 465 g
Dust and splashwater proof aluminium housing

-20 ... +65 °C

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

Configuration via RaceCon over Ethernet
or MSA-Box Il

Part Number

Data Logger C 60 [1] F 02U V0O 553-01

Software Upgrade 1 [2] F 02U VOO 703-01
additional analog channels and second connector
unlocked

Operating temperature (internal)
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C 60 Feature List

Application

Storage capacity

BT 60 burst telemetry support

FM 40 long range telemetry support
GPS input

Electrical Data

Supply voltage

Max. power consumption (w/o loads)
Inputs

Total analog channels

Input range

Resolution

Switchable pull up resistor

Rotational channels (Input Hall/Inductive)
Outputs

PWM outputs (low side switch 2 A each)
Sensor supply 5 V (350 mA each)
Sensor supply 10 V (350 mA each)
Sensor supply 12 V (1 A non regulated)
Communication interfaces

CAN interfaces

Ethernet 100BaseT

RS232

Laptrigger input

C 60 Base Logger

2 GB

8..18V
10Wat 14V

0..5V
12 bit
3 kQ

2
3

Telemetry

1

Software Upgrade 1

2 GB

8..18YV
10Wat 14V

26
0..5V
12 bit
3 kQ

L R SN ON

GPS
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5 Inputs and Outputs

5.1 Input Channels

5.1.1 Analog Inputs

The C 60 analog inputs accept an input signal of 0 to 5 V. A 3.01 kOhm pull-up resistor can be
activated by software.

5.1.2 Digital Inputs

The digital input of the C 60 accept 0 V to 5 V signals of Hall-effect sensors by default. Connect the
output of the Hall-effect sensor to the REVn_P pin and leave the REVn_M pin open. Support of
inductive speed sensors is available as a hardware option. Inductive sensors are connected to the
REVNn_P and REVn_M pins.

5.2 Output Channels

5.2.1 PWM Output

The C 60 has 4 low side switch outputs controlled by pulse width modulation (PWM). Each switch
is rated 2 A max current. Maximum PWM switch frequency is 8 kHz with a 0 % to 100 % duty cycle.
Each output is short circuit protected to GND and battery volatage. It is mandatory to connect the
LS _PWM pins to vehicle GND as indicated in the circuit diagram when using the PWM outputs.

5.2.2 Sensor power supply

The C 60 has three types of sensor power supply: 12 V unregulated battery voltage, 5V and 10 V
regulated voltage. The 12 V unregulated output is fused and rated 1 A max. The regulated 5 V and
10 V outputs can deliver 350 mA each. They are short circuit protected to battery voltage and GND.

5.3 Communication Channels

5.3.1 CAN Bus

The C 60 has 2 CAN buses configurable as input and output. Different baud rates are selectable.
Please note that the C 60 does not contain any CAN termination resistors. Thus the CAN
termination restors need to be integrated into the wiring loom.

5.3.2 Ethernet Channels

The C 60 has three 100 MBit full duplex Ethernet communication ports. The ports are internally
connected with an Ethernet switch. The ethernet ports have 'cable auto crossover' functionality.
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5.3.3 RS232 Ports

The C 60 has two RS232 serial ports. Baudrate for both ports is programmable. RS232 port 1 is
reserved for online telemetry, port 2 can be used for reception of data from a serial GPS receiver.

5.3.4 Vehicle Diagnosis Connector

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

Pin Name Description Used for C 60
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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5.4 Sensor recommendation Clubsport

The sensors shown on this page are partly based on production type parts and proved hundreds of
times in races all over the world. They offer good value for money.

NTC M12-L TCP-NF

PT Mini-HA-P RP 86

LP 50 WP 100 RP 308

RHS AM 600-3 YRS 3

10
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Model Range of application Connector Loom Part No.
NTC_M12-L Ambient air temperature D 261 205 288 0 280 130 039
NTC-M12-H Fluid temperature (oil, water, fuel) D 261 205 337 0 281 002 170
TCP-NF Exhaust gas temperature D 261 205 357 B 261 209 825
PSA-C Ambient air pressure D 261 205 289 0 261 230 037
PSS-10 Fluid pressure (oil, water, fuel) 1 928 403 968 B 261 209 341
DP-C Air speed ASL 0-06-05SC-HE B 261 209 701
PT Pitot static tube B 261 209 700
Mini-HA-P Wheel speed D 261 205 335 F 02U V0O 566
RP 86 Rotary movement D 261 205 334 0 280 122 016
LP 50 Linear movement KPSE OE8-33S-DN B 261 209 133
WP 100 Linear movement ASL 0-06-05SA-HE B 261 209 544
RP 308 Gear detection ASL 0-06-05SA-HE B 261 209 570
RHS Vehicle ride height ASL 0-06-05SD-HE B 261 209 674
AM 600-3 Acceleration ASL 0-06-05SA-HE B 261 209 313
YRS 3 Yaw rate F 02U BOO 435-01 0 265 005 838

11
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5.5 Sensor recommendation Professional

A lot of the sensors shown on this page are developed for high end applications. You can find more

motorsports sensors at www.bosch-motorsport.com

p
Y
> p
)
0 y
4

y
4

NTC M8-HS TCP-NF TI-100

-~
PSA-C PSC-10 PSB-4
Mini-HA-P HA-M RP 100
PT

RHS AM 600-3 YRS 3

12
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Model Range of application Connector Loom Part No.
NTC M8-HS Fluid temperature (oil, water, fuel) ASL 0-06-05SN-HE F 02U VOO0 509
TCP-NF Exhaust gas temperature D261 205 357 B 261 209 825
T-100 Brake disk and tire temperature ASL 0-06-05SD-HE F 01T A21 210
PSA-C Ambient air pressure D 261 205 289 0 261 230 037
PSC-10 Fluid pressure (oil, water, fuel) ASL 0-06-05SC-HE F 01T A21 304
PSB-4 Air pressure (manifold, boost) ASL-0-06-05SC-HE B 261 209 348
Mini-HA-P Wheel speed D 261 205 335 F 02U V0O 566
HA-M Wheel speed ASL 0-06-05SN-HE F 02U V00 227 _01
RP 100 Rotary movement ASL 0-06-05SA-HE B 261 209 127

LP 50 Linear movement KPSE OE8-33S-DN B 261 209 133
DP-C Air speed ASL 0-06-05SC-HE B 261 209 701

PT Pitot static tube B 261 209 700
RHS Vehicle ride height ASL 0-06-05SD-HE B 261 209 674
AM 600-3 Acceleration ASL 0-06-05SA-HE B 261 209 313-01
YRS 3 Yaw rate F 02U BOO 435-01 0 265 005 838

13
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5.6 Pin Layout Life Connector

Life Connector ASDD-2-12-41PN (Red)

Pin Name Description Direction REINET

1 UBATT power supply Ubat input

2 switched positive KI.15 switched power supply Ubat input

3 switched positive KI.15 switched power supply Ubat input

4 unit ground ground power supply input

5 unit ground ground power supply input

6 ETH1 TX+ Ethernet interface 1 (10/100BaseT) bidirectional

7 ETH1_TX- dataline

8 ETH1_RX+

9 ETH1_RX-

10 ETH_SCR screen for Ethernet screen

11 ETH2_TX+ bidirectional

12 ETH2_TX- Ethernet interface 2 (10/100BaseT) dataline

13 ETH2_RX+

14 ETH2_RX-

15 ETH3_TX+ Ethernet interface 3 (10/100BaseT) bidirectional

16 ETH3_TX- dataline

17 ETH3_RX+

18 ETH3_RX-

19 CAN1 H CAN interface 1 (upto 1 MBit/s) bidirectional MS 3/MS 4 CardMemory

20 CAN1 L dataline

21 CAN2_H CAN interface 2 (upto 1 MBit/s) bidirectional

22 CAN2_L dataline

23 not connected unused spare do not connect

24 not connected unused spare do not connect

25 not connected unused spare do not connect

26 not connected unused spare do not connect

27 SENSPWR5 1 5 V power supply for analog sensors output

28 SENSGND_1 sensor ground 1 output

29 TimeSync signal of synchronisation inout used for timing of system
components

30 LS _GND_1 PWM ground output

31 LS SWITCH_1 PWM lowside switch 1 input

32 LS_SWITCH_2 PWM lowside switch 2 input

33 LS _SWITCH_3 PWM lowside switch 3 input

34 LS_SWITCH_4 PWM lowside switch 4 input

35 LS _GND_2 PWM ground output

36 ANAO1 analog signal 1 input

37 ANAO2 analog signal 2 input

38 ANAO3 analog signal 3 input

39 ANAO4 analog signal 4 input

40 ANAO5 analog signal 5 input

41 ANAO6 analog signal 6 input

14
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5.7 Pin Layout Sensor Connector

Sensor Connector ASDD-2-12-41PA (Yellow)

Pin Name

1 UBATT_FUSE1
2 SENSPWR10 1
3 SENSPWR5_2
4 SENSPWR5_3
5 SENSPWR5_4
6 SENSGND_2
7 SENSGND_3
8 RS232 1 TX
9 RS232 1 RX
10  RS232.2 TX
11 RS232_2 RX
12 RS232_GND
13 REV1P

14  REV1M

15  REV2_P

16 REV2_M

17  REV3_P

18 REV3_M

19 REV4 P

20 REVAM

21 ANAOQ7

22 ANAOS8

23 ANAQO9

24 ANA10

25 ANA11

26 ANA12

27 ANA13

28 ANA14

29 ANA15

30 ANA16

31 ANA17

32 ANA18

33 ANA19

34 ANA20

35 ANA21

36 ANA22

37 ANA23

38 ANA24

39 ANA25

40 ANA26

41  LAP_TRIG

Description

battery voltage supply

10 V power supply for analog sensors
5 V power supply for analog sensors
5 V power supply for analog sensors
5V power supply for analog sensors
sensor ground 2

sensor ground 3

RS232_1 transmit data
RS232_1 receive data

RS232_2 transmit data
RS232_2 receive data

RS232 ground

speed signal 1 positive (ind. and hall)
speed signal 1 negative (ind.)

speed signal 2 positive (ind. and hall)
speed signal 2 negative (ind.)

speed signal 3 positive (ind. and hall)
speed signal 3 negative (ind.)

speed signal 4 positive (ind. and hall)
speed signal 4 negative (ind.)

analog signal 7

analog signal 8

analog signal 9

analog signal 10
analog signal 11
analog signal 12
analog signal 13
analog signal 14
analog signal 15
analog signal 16
analog signal 17
analog signal 18
analog signal 19
analog signal 20
analog signal 21
analog signal 22
analog signal 23
analog signal 24
analog signal 25
analog signal 26
laptrigger input

Direction Remark

output
output
output
output
output
output
output
bidirectional used for

dataline telemetry link
bidirectional used for GPS-

dataline sensor

input

input

input

input

input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input

15
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Starting up the C 60:

Start-Up
Feature activation
First recording

17 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation,

reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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C 60 Start-Up

> Install the software required for C 60 operation
« RaceCon - C 60 setup, configuration and calibration
« WIinDARAB — Measurement data analysis

> Set up the online connection to the C 60
. 100MBit Ethernet connection to the C 60
« All three Ethernet ports of C 60 internally connected by a network switch
« All Ethernet ports have ‘cable auto crossover’ functionality
o Minimum wiring loom:
« Life connector (red)
o Pin1+2+3 12V supply voltage
e Pin 4+5 GND supply voltage

« Pin6 Ethernet Tx+
« Pin7 Ethernet Tx-
« Pin8 Ethernet Rx+
« Pin9 Ethernet Rx-
« Pin10 Ethernet Screen

18 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation, /

reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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C 60 Startup

> Network interface setup

« The C 60 contains a DHCP server, network addresses can assigned
automatically to the configuration PC

« The C 60’s IP address is 10.10.0.205

« Switch off the PC’s firewall

« Set up the PC’s network interface
21 2]

Allgemein |Authentifizierung| Erweitertl Allgemein |Altemative Konfigurationl

Werbindung herstellen Liber: IP-Einstellungen kannen automatisch zugewiesen weiden, wenn das

Metzwerk digse Funktion unterstiitzt. “Wenden Sie sich anderrfallz an
I B8 CardBus Fast Ethernet Attached Port Konfigurieren... | den Metzwerk administiator, um die geeigneten IP-Einstellungen zu
— beziehen.

Diese Yerbindung verwendet folgende Elemente: % |Pfdiesse automatisch beziehen

< Select
O E File: and Printer Sharing for Microsoft Networks ;I 0 Falgende IP-Adresse verwenden:

— ‘Acquire
T Metwork Maonitor Driver Select

; o [Pz, — automatically’
Internet Protocal [TCPAIP) H- TC P/lP and Subnetzmaske: l— C||Ck ‘OK’ W%en done
d B 7 click

. . s Standardgateway: I . . .
Instalieren Denstallieren | Eigenzchaften I Propertles

- i & DS -Serveradiesse automatisch bezicher:
Beschreibung

TCPAIP, das Standardprotokall fiir wAN-Netzwerke, das den " Folgende DNS-Serveradiessen verwenden:
D atenaustausch liber verschiedene, miteinander verbundene

s Bevarzugter DHS-Senver: I . . .
Alternativer DHES-Server: I . . .
™ Symbol bei Yerbindung im Infobereich anzsigen

¥ Benachrichtigen, wenn diess Yerbindung singeschrankte adsr
keine Konnektivitat besitzt Eryfeitert...

oK Abbrechen Abbrechen

Motorsport

19 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation, @ @ Bosc H
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C 60 Startup

Power up the C 60

> The C 60 LEDs will illuminate

> The ‘Link LED’ at the PC’s network adapter will illuminate
« Ifthe LED is off, check the wiring harness

7

> Start the RaceCon Software

Ready, Offine @

20 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation,

reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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C 60 Startup

« In the ‘File’ menu select ‘New’ to create a new project

% *New Project - RaceCon o [] 3}
Fle Edit Wiew Extras Help

nEg A, - (% - |Design mode J |28 rmeis = ool ~ - Racebode |8l 1] @

Lox ‘welcome to RaceCon "G System overview: New Project |

= ga] New Project

Devices
Measurement Folder 1

) Displays -
[ DDU4
o DDUS
o DDUS
@ Dous
o) ECUs
10 MS3 Sport
I MS4 Sport
I MS4.4 Spont
I3 M315 Sport
1 M531
o M40
& M4z
search: | =iV
B M4
9 MsE0
o M55
T MS5.2
W MS55
P MS15 1
W MST15.2
5 o8
@ Custom ECU
=] Datalogging systems
N — o - 5755
= BTE0
o, c40
Bl Project properties = 055
Background image \SystemOverviewimag = 50
Wame New Froject . FMa0 —
System logger  [2] B MSI5S
VersionCrested | 15034 b

YersionL astriter 1.5.0 34 o Ervors | | §\ warmings | | i) Messsges ojo =] AN mordulss

B Security Tl [ s [ Mesonne [ = EMAG
Protection Fabe & EMDT

Used Mame

41 | al + 7 extended +

= Display elements
Background image

Measurement elements
The curtent system overview background

image. M SOurces
58 Info/Status |5 CaN Log - stopped Macro actions

Ready. Mew Project §af| Offline & -

2 1 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation,
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C 60 Startup

« RaceCon Main Screen Overview

% *New Project - RaceCon =lolx|

Fle Edt View Extras Help

L il - % - || Design mode i |28 tmeys L onlne - E RaceMode |8 5 @ _

‘welcome to RaceCon "G System overview: New Project | 4 b oo

—— | All (sub-) windows

[ Measurement Folder 1 . B . ble
Main Area oo are resiza

. o and dockable
Project ity

) ECUs

Tree Toolbox

B Ms15 5por
1 M531
o MSeD
& M2
: =L
Used Name o e
[ PE
S5
Data Area s
W MS5S
W MS15 1
W HeT52
mroe
@ Custom ECU
=) Datalogging systems
S — 2! - BT5
— | = 5760
|| "zal + ' extended - @ o
B Prrimet mrrastins g
& 1 E = C50
vProperties i u
\sf;smnlilaalad ] B M5155
VersionL astwites 15034 Errors | | i) wrnings ||| i) essages oio o | = cen modes

Bl Security [ e[ Tme [Sender | Message = EhAG
Protsction Falss | EMDT H

S

Background image M ess age Are a Display slements

Measurement elements
The curtent system overview background -
ey sources

([

Info/Status |58 C4M Log - stapped Moo aoiion

Ready. New Project ol Offine @ _;

22 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation,
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C 60 Startup

« Inthe Toolbox select the C 60 and drag into the main area

% New Project - RaceCon oy [=] 3]
Fie Edb  View Extras  Help

= | « (4~ || esign mods 1 |28 1weiys |~ ) online ~ - RaceMode |8 2] @ _

t r x Welcome to RaceCon /g System overview: New Project |
ad New Froject Devices
Measurement Folder 1 =] Displays -
i DDUY
4 DOUS
4 DDUE
@ 00Us
I ECUs
B MS3 Spart
21l o oy
I M54 Spon
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I M54D0
Drag + Drop i Hs42
Program archive L L
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I Hs51
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M55
T MS151
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[
@ Custom ECU
(=] Datalogging systems
cgeok | [z || Frish Cancel @ BT55
- ETE0
» @ o
ot n x = 55 ||

+ 7 extended v e
[ Errors | [\ warnings | i) Messages oo X ; :\235

Type ] Tine [Sender [ Mesage [ |5 cen medues

Used Name

| [ a
B Project properties
Background imay \Systemiverviswim
Name New Project
Systemlogger  [25] = EMAG
VersionCreated | 15.1.5 B P =
Display elements
Measuremert slements

3

Background image

The curent system owerview background =
i sources

34 Infa/Status [[59 CAN Log - stopped Macio actions

Ready. Mew Project ] Offline 4

« A pop up window to specify the C 60 program archive appears
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C 60 Start-Up

C 60 Startup

« Select the program archive delivered with the C 60 (.PST file)
o Click ‘Next’

Create a new C60 x|

Configure settings
Configure settings of the datslogger

Application

Fiace frack =

< Back Tdest s Finigh | Cancel I

« Select ‘Racetrack and click ‘Finish’

24 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation,

reproduction, editing, distribution, as well as in the event of applications for industrial property rights.



C 60 Start-Up
C 60 Startup

« The C 60 is inserted into the project and RaceCon tries to connect to the device

£ *New Project - RaceCon =lolx|

fle Edt Wiew Egbras  Help

)~ (4 - || Design mode 1|23 iweiys = ) online - - RaceMode | ] @ -
1 x \elcome to RaceCon ] System overview: New Project |
= G5 New Froject Devices
i 060 =) Displays o
Measurement Falder 1 5 DDUs
& DDUS
& DDUS
@ Dous
= ECUs
10 MS3 Sport
) M54 Sport
I MS4.4 Spart
) M55 Sport
W M3
a z 2 = M40
Search: Y= 1= &l ms4.2
= . M43
Used Name = st
B_eir_tecu_core
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(=} cm_stateCard =) Datalogging systems
(28 cm_stateSignalCht &= BT55
% cm_s:ategwgna!:eas & BTE0
S "Lrl [Nl
- (55 L
51 Cral U estondod - [ @t |
El Project properties | || Errars | | 3\ warnings ||| i) Messages(L) 1 X ; m“tgs
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System logger  [3%] Sl = EMAR
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Background image Measurement elements
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[ Measurement souices
35 Info/Status [ CAN Log - stapped oo ERS

Ready. Hew Project dal] Offine @ :
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C 60 Start-Up

C 60 Startup

« RaceCon detects configuration differences between the C 60 and the RaceCon project
and asks for permission for data download. Click ‘OK’ to proceed.

=1olx]

% New Praject - RaceCon
Fle Edt Wiew Egbras  Help

=" ¥) ~ (4 - || Design mode i |28 1metis =+ L onine - 3 Raceiode |8 ] @ _
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& DDUS
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10 MS3 Sport
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n g v
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o L
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(2} B_pwr_good 1
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CARID T MS5.5
B om_ditance W 145751 Successful
(28 cm_lapeounter
B o lpiee . Ethernet
em_laptime oo
Ll 4 .
B movuhsc e connection, C 60
cin_stateCar =
= [} )
[} cm_stateSignalch & BT5S talks’ to PC
% cm,snate?gnameaﬂ_ = BTED &
B aaiiand "lrl = 0y
5 L
| [ Czal T extended ~ - Eﬁiiu
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= T A 101845 B0 Local work page data differs with ecu work page data Display elen'ﬁms
Background image A\ 101845 CE Lacal reference page data difers with ecu reference page data e ey e
The curient spstem averview background . :
souces
e (54 Infa/Status |9 CAN Log - stopped Mciolactions)
Ready. Hew Project §a| Offine 4@ _:
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C 60 Start-Up

C 60 Startup

« The download starts and the C 60 carries out a reset.

% New Project - RaceCon oy [=] 3]
Fle Edt  View Extras  Help
DEH % 9 - 1 |28 iweifs [ ) Online ~ ] RaceMode |8 ] @
Froject 7 X Welcome to RaceCon /g System overview: New Project |
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4 DOUS
4 DOUE
@ DouE
) ECUs
0 M3 Spart
1 WS4 Sport
I MS4.4 Sport
I MS15 Spert
0 Ms31
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pression rate 4 e
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Contfiguration fle| — = EMAG
. @ e Recording  Logger Logger: Mo channels defined, skipping download! =l
File fragment size 20 -~ M1
(OBRIAET"] C60 Started downloading configuration fis.. Display elements
Application @ 101348 C60 Successiuly downloaded configuration et T e
The application type of the datalogger =" et
58 Info/Status [ {50 C&N Log - stapped Macro actions

Ready. hew Project - C60 M| Offline 4@ .
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C 60 Start-Up

C 60 Startup

« After the reset, RaceCon reconnects to the C 60. Local configuration on both the PC
and C 60 match. (Indicated by a green dot)

£ *New Project - RaceCon =10l
Fie Edit Wew Exras Help
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Ready. e Project - C60 M| Offine & .:
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C 60 Start-Up

C 60 Feature Activation

« Optional software feature packages are available for the C 60.
. 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 60
does not work on any other C 60
. If you have not purchased an option package, the next steps can be skipped.
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C 60 Start-Up
C 60 Feature Activation

« To activate a feature, double click on ‘C 60’ in the project tree and click on the ‘Features
Info’ tab in the main area

& “New Project - RaceCon oy =] 5]
Fie Edt Wew Estras  Help

NEH % ¥ ¥) ~+ (% - ||Design mode 0|58 imers vl online - l:l RaceMode |8 1] @ _
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[} canl_nodestate -
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- FDE
(2} om_lsptime L P
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[} cm_stateSignalCht @ BT55
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- & c40
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Bl el = e | || Ervorsta) | | 8 warnings(16) | [ i) Messagestes) sfs X | ; M55
épﬂ'm”ﬂ” i‘“" track Tupe [ Time [ Sender [ Message =15 can modues
E°"""’e““°” ':“ 2 @ 104717 60 UNLOCK. - ECU akeady urlocked = EMAE
Fr:,‘fi”:g‘:u; 2 @ 104717 B0 Successhull connected to device(EthemetXCP) = it =
d M [ IR[TA] 51 EPK check successful (EPK Devios: C50_BASE_0204 | Displa cloments
Application [ORLrAT CEO The ECL data matches the cuirent project data e et are
The application type o the datalogger j o ;
sources
| B3 Infos5tans B9 CAN Log - stopped Macro adtions

Ready. Hew Project - C60 M| Offline 4 .

30 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation,

reproduction, editing, distribution, as well as in the event of applications for industrial property rights.




C 60 Start-Up
C 60 Feature Activation

« Inthe main area, the available features and their status are listed

CED Features info

ECUID | dd000000; 9e2d802d | Copy to clipboard

Status/Unlock | Order infarmations

| Mams | Description
Fe ature ; UPGRADET | FO2UMOD703-01 - CED UPGRADE 1, 20 AMA CHAM,
status List of features
Locked available
(disabled)

Ei"i Unlocked
(activated)
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C 60 Start-Up

C 60 Feature Activation

« Double click on the feature you want to activate.
« A pop-up window appears

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

CE0 Features info

ECUID | dd000000: 9248024 | Copy to clipboard

StatuzUnlock | Order informations I

| Name | D
&: UFGRADET |F CE0 UPGRA CHAM, 2MD COMNM

-l x|

Unlock Feature

Unlock specified feature.

UPGRADET
|7 Reguested KEY:

|ef7710c7

Ok I Cancel

Motorsport
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C 60 Start-Up
C 60 Feature Activation

« The feature’s status changes to ‘unlocked’
« Perform these steps to activate other features you purchased
« Carry out a power-cycle to reset the device

CE0 Features info

ECUID | dd000000:9e2d802d | Copy to clipboard

Status/Unlock I Order informations

| Name | Description

* | UPGRADET | FO:
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C 60 Start-Up

C 60 1st Recording

. Expand the Project tree and double click on ‘Recording’
« The C 60 recording configuration area opens

£ *New Project - RaceCon o [=] 55
Fie Edt Wew Extras Help

RE=A"| & 4+~ - |[Besign made 3|58 tmeys ) online - O RaceMode |8 (] @

3 x \Welcome toRaceCon [ @ad  System overview: New Project [ #% C50."#% Logger |
= & New Project Devices
e 050 Display elements
@@ Calibration Items Measurement elsments
CaN Bus 1 Msasurement souces

) Sensors

[E] Bosch Wizard

[ Customized Sensor
=) Analog sources

B Characteristic Curve
Hame Source Rale Condition Telemery [ Multipoint Adjustment
B Sensitivita/Difset

Delet Channels)

a
Condiions

- Measurement Falder 1

/‘ia

. |=) Freguency sources
Double click i Revoldlon
here p—— Welaciy
2 | = Digital sources
Used Mame Digital Channel

Group Adjustrent Ch.

=) Computed sources
Characteristic Curve
Laptrigger
M Out
Senitivity/Offset
Speed

[ Recading | User defined condiions | Samping condiions | @ Setings

1 [ 7al 7 extended

El Recording properties = [ Ervarsta) |||\ Warnings(18) | | i) Messages(73) agpas X |

Eal file m0l Type | Time [ Sender [ Message [ =l

ame Q@  103E10 Recording Logger Lagger: No chanrels defined. skipping download!

Useh0TStatCor True P B 5

5] G @ 1030 B0 Started downloading configuration fles.
J @D  o3En B0 Successfully dovwnloaded configuration -
Dat file A 1033 Cen Lost conection to device[Ethermel/<CP.
The dat file of the recording (D 103618 cen UMLOCK - ECU already urlacked =l
5 Infa/Status [ CAN Log - stopped Macro actions

Ready. hew Project - C60 - Logger - Recording (B3| Offine @ _:
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C 60 Start-Up

C 60 1st Recording

« In the project tree, click on ‘C 60’ to display the available measurement channels
« In the data window, scroll down to ‘ub’

£ *New Project - RaceCon o [=] 55
Fie Edt Wew Extras Help

RE=A"| & 4+~ - |[Besign made 3|58 tmeys ) online - O RaceMode |8 (] @

q x \Welcome toRaceCon [ @ad  System overview: New Project [ #% C50."#% Logger |
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= Gl New Frojest
& 060 Display slements
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Click here
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=) Sensos

[E] Bosch Wizard
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Hame: Source: Rale Condiion Telemelry [ Multpoint Adjustment
B Sensitivity/Oifset
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£ Logger

({5 Recording
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Measurement Folder 1

|=) Frequency sources
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gz 808 =) Digital sources
Used Wame Digital Channel
E} time_hour Group Adjustment Ch.
2 time_min =) Computed sources
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3
(=} timestamp_1ms P/ Out
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(=} 1s_state Speed
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[ Recading | User defined condiions | Samping condiions | @ Setings
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1 7al ' extended -

(Battery voItage) El Channel Measurement <] [[@Errarsta) || 2\ warnings(18) | [[i) Messagestza) s5as X |
Sc“fa'd’”a““'a" 5 : Type] Time T Sender [ Message =]
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. d;:‘: mopelufzésuuuzs [OIE=E) [5=] EPK check successiul (EPK Devics: C60_BASE_0204 |
T 105334 B0 The ECU data matches the current project data.
Actual measurement rate @ 1053 CE Successfully connecled (o devieelEthemet)
The actual measurement rate of the j
hannel Orly valid i the val tl
chenvel Ovaie P tbaaieisoumenl | oy o TG Lo - sopeed ——

Ready. Hew Project - C60 - Calibration Ttems - ub ()] Offine @ :
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C 60 Start-Up

C 60 1st Recording

o Click on ‘ub’ (measurement channel for battery voltage)
« Drag + drop the channel into the recording area

£ *New Project - RaceCon o [=] 55
Fie Edt Wew Extras Help

RE=A"| % & 4+~ - |[Besign made 4|28 rmers v onlne - O RaceMode | 1] @ -
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2 time_min D ) Computed sources
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(=} 1s_bias Sensitivity/0ffset
(= s state Speed
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[ R
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L zall + ¥ extended -
El Channel properties 2] [ Errorsta) || 2\ Warnings(18) | | i) Messages(73) 95195 X |
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_ Type [ Time [ Sender [ Message =
=
b”"e" to chann =4 ub O CEn Successfully connected to devicelE themet/<CF),
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g D 1omam 50 The ECL data matches the current projsct data
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chamnel 55 Info/Status [ 5 CAN Log - siopped Maso actions
Ready. New Project - C60 - Logger - Recording - Group 1 - ub (Y Cffine 4

Motorsport
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C 60 Start-Up
C 60 1st Recording

« Right click on ‘C 60’ in the project tree and choose ‘Download Configuration’

& *New Project - RaceCon -[Ol x|
File Edit Wiew Extras  Help
* = ¥ . (4 - [[Desian mads 1 (=28 1meys = B onine ~ - RaceMods | 2] @ -
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g Upload configuration...
" ) Name: Source Rate Condition Telematry B Multipoint Adjustment
. o save =) Fraquency souices
Click here bete Revuiion
- Welocity
Search: Export... ) Dl o
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Motorsport
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C 60 Start-Up

C 60 1st Recording

« The configuration download starts and the C 60 carries out a reset
« As we did not define global start conditions, recording starts immediately
(This is indicated by the ‘DL_RUN’ LED blinking ‘green and fast’)

File Edit  View Extras  Help
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&ox “welcome to RaceCon | System overview: New Project | @% CB0." &% Logger | 4 b o | B
= s New Project Devices
e CE0 Display elements
63! Calibration Items Measuisment slements
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J s 11:08:33 CED Started downloading configuration fles
Application @ 110s34 o} Successiull downloaded canfiguration
The application type of the datalogger z‘
54 Info/Status [ CAN Log - stapped T s

Ready. New Project - C60 M| Offine & H
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C 60 Start-Up

C 60 Status LEDs

DL_RUN ‘

3 Motorsport 3
c 6 Data Logger ElSEe) v
DL_POW —.'.;

@ BOSCH

Motorsport

Recording status LED (green / amber / red)
Boot status LED (always green)

Power status LED (always green)
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C 60 Start-Up
C 60 Recording Status LED Recorded Telemetry

Data
Amber constant

| |  « No measurement configuration on C 60 No No

Blinking green slow
|:| _ |:| _ » Measurement configuration loaded No Yes

« Start condition(s) not fulfilled

Blinking green fast

CIHMLCIEBLCEBLCIEBLCIEBLIPE[] -Measurement configuration loaded Yes Yes

- Start conditions fulfilled
» C 60 is recording data

Blinking amber slow
» Measurement configuration loaded

. . No Yes
[ I B - Vvieasurement setup error (external device missing)

« Start condition(s) not fulfilled (t::itszci)nrg;a

COECOECECECIECIE[C Blinking amber fas.t . Yes Yes
» Measurement configuration loaded
(but some |(but some

» Measurement setup error (external device missing) missing) | missing)
- Start conditions fulfilled, C 60 is recording data & &

Blinking red fast
. . . . . . . . . . . . . « Firmware update in progress No No

» Do not power off C 60

Blinking red slow
_ _ _ _ s Firmware update has finished No No

Red constant
_ e Error during firmware update No No
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C 60 Start-Up
C 60 1st Recording

Start the WinDARAB software

« Disconnect the C 60 network cable

« Hold the ‘Shift’ key and click on the ‘Import Measurement Data’ Icon
« Select the ‘Data logger C 60’ and click ‘OK’ when done

Motorsport () BOSCH | =101 ]

File “iews Euntraz ‘windows Help

File Selection Qﬂ

Click here

Channel Selection
@l selection of the hardware
‘wihich hardware should be used ?

> CardMemory C40/C5 “* [Data loager C55/C60/00 U
o+ CAMLogger C45 > CanCard

> Others:  [MP 1.5 x|

ECU devices [Examples)

DLS. M517, M515, M514, MS5.x, M512

Color Selection

| show dialog only if shiftkey is pressed
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C 60 Start-Up

C 60 1st Recording

« The ‘Read Measurement Data’ dialog opens

« Click ‘Modify’ button and select the base folder
« Choose ‘FTP’ as data transmission method

« Enter ‘C 60 10.10.0.205’ in the vehicle field

« Activate ‘Auto save’

« Click ‘Save’ when done

.Data logger C55/C60,/DDUS: Read measurement data - IEI|E|
Templates for folder- and filenames | Save I
Basefalder: | c:/Bosch/CE0_T utorial? D
Subfolder:
File: | [cardinfo] auting [outingD3]-[lap03]-{fragrment 03] =
Linked filles: =

Data hansmizsion methods: | Flashcard v| FTP | Burst

D atatransfer with vehicle | Data to read and convert

Wehicle: |CB0-10.10.0.205 j @ Timeout

| Wwaiting for connection ...

| Delete files after transmission

Available physical memaorny: 12457 HB v

Cloze
Free disk space dive o 14039 MB | Auto Replace S

Motorsport
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C 60 Start-Up
C 60 1st Recording

Connect the C 60 network cable

Data transmission from the C 60 starts automatically
« Measurement files are stored automatically

Click ‘Close’ when transmission has finished

[
IWinDarah v6 Developer Motorsport BOSCH =]
File ‘“iews Estras ‘Windows Help
File Selection ngl
.Data logger C55/C60/DDUS: Read measurement data
Templates for folder- and flenames
Basefolder: | o: /B ozch/CED_T utorial! —_—
. Channel Selection
Subfolder:
File: | [cardinfo] outing [outing03]-lap03]-[fragment03]
Linked files:
D atatransfer with vehicle | ‘ Data bo read and convert
Vehicle: [CE0 10100205 ] @<i0ms  [rdrer s
_ Connection establizhed ..
| FTP-Transmission active
| Delete files after ransmission el Salealar
L 1
X
Aeeailable physical memony: 12383 ME ¥| Auto save ]
" . Cancel
Free disk space drive c 1407 5 MB | Auto Replace
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C 60 Start-Up
C 60 1st Recording

Click on ‘Open Measurement Data’

[ ]
« Select the measurement files from the storage folder
« Click on ‘Open as linked files’
« Open a measurement window and display the ‘ub’ measurement channel
motorsport 1) BOSCH |2/
File Views Measurement window Egtras  ‘Windows Help == x|
clEE| wol ROl PR AR B B R o R R 8L RE v
|4 |M Filz Selectian =1
ub ([ ub 2 Recoiding outing 019-003-01}
M 1.3 —
F13.0
# Fecording outing 019-003-00¢
(123 2 lapdist

laptime

rizo
11 0T 0l 00O Kt 1 Y AN

Color Selection

| —
L1.0
L T R R R N R L R T L] ><time?[2s185E|
® 10 [01:56.85 1] Recording outing 019-003-009 [1] ] i 1
] Measured Data #1 |
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Details of the C 60

CAN-Bus

Analog and Frequency
Online measurement
Recording and Telemetry
Lap Trigger

Firmware

GPS
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CAN-Bus

CAN Input
CAN Output
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CAN Bus Configuration

C 60 CAN Bus

> C 60 has two CAN buses
« Both buses are fully configurable
« Baudrate (125kBit ... 1MBit)
« 11Bit or 29Bit identifiers
« Input configuration
« Read messages from CAN bus and convert to C 60 measurement / display
variables
« Supports row counter configuration
« Output configuration
« Write C 60 measurement variables to CAN messages
« Output frequency and row counter configurable
« CAN gateway functionality (transfer from one bus to the other)
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CAN Bus Configuration

CAN Bus Trivia

> CA N M essage El‘n flcgu&alibration Itermsz
« 11Bit (standard) or 29 Bit (extended) identifier CAN Bus 1
« Up to 8 bytes of data payload

CAM [nput
CAM Outputs
CAMN Bus 2
Computed-channels

Input-ch |

2> CAN Bus 4 Jzzmcs annels
H M M . . . u L

« Needs termination resistors (1200hm) in wiring harness = B Recording

« All devices connected to the bus must use identical data rate 11 T3 Conditions

- [ M t Folder 1
« Configuration of C 60 bus data rate in ‘Properties’ menu  ——
g p

AN Bus 1
7 4l

l - \"f/’extended - [
E CAN Bus properties I
> Row Counter Concept ETTT 1 MBoud -
. . s E 5 i
. Re-use (multiplex) of message identifiers Parion | 250 koo
« One byte of message contains row counter T

« 7 bytes payload remaining Baud rate
.. . . Baud rate af the CAM bus
« Position of row counter is configurable

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Bite B Bite B Buyte 7
0x100 ] B} p_ai B3 t_ail
Ox100 1 bR s_dam_fl bR s_dam_kr
0x100 2 B = dam_il Q 5_dam_rr
Message Row Payload Area
Id Counter
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CAN Bus Configuration

C 60 CAN Input

> Input Configuration

Project

= &8 Mew Project

-l CEO
ﬁa Calibration Items

_ CAMBus1

- BENET _» Create new channel to read from CAN bus
- [F9 Can Du h 7
[ CaNBus 2 . .
Comtect I __» Import Vector CAN database (DBC) channel configuration
p
; Input-channe Import From DEC file,, =" |
L o o Export... » Export RaceCon CAN input configuration to file
ogager
Fecardi Import. .. — . . . .
Cfﬁ;'nu' : T Import RaceCon CAN input configuration from file
[ Measurement Fol Of Properties \\
de  Rename ™ Display CAN bus properties (Baudrate)
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CAN Bus Configuration

C 60 CAN Input

> Create new CAN channel
Right click on CAN Input of desired bus (CAN1 or CAN2)

« Select ‘New CAN Channel’ from menu
« Insert name and description of channel
« Click ‘OK’ when done

Create a CAN input channel x|

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

MHame:
|p_oi\

Description:
|Engine il pressure

Cancel |

Y

« The channelis listed in the data window and a configuration window opens

[rata - Mew Project - CEO - CAN Bus 1 - CAM Input

Search:

Uszed Mame * Funct.. * Source + Description

Engine oil pressure
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CAN Bus Configuration

C 60 CAN Input

> CAN channel configuration window

‘Welcome to Racelon }’Eq Systerm overview: Mew Project /E C&0 ru Logger I 4 F x

Label Ip_oil Walue = T T none \
EXtraCt|On Of Timeout I Uﬁ ms Defalt value I UE: M|n|'CANaIyZer
data from CAN CanD | = ™ Extended CANID Raw Ve - - - functionality
bus Data start I 03: Length I 13: IUnsigned 'I
Multiplexer: RowChPos INnne 'I Walue I 'I . - \
1] 1 2 3 4 5 B 7 -
! = Automatic
Byte {* Bit ¢ Little endian Big endian ass|gn ment to
measurement
|G view
/ Calculation: Factor 1,00= none/Bit Offset 000 nhone
Conversion to Limit: Min 000=] rone  Ma ZE00=] none

physical values

Unit: |defau\t / none j

I Adjust automatically

Statistics l B Device info l B Features info lQ p_ail I
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CAN Bus Configuration

C 60 CAN Input

> Extracting data from CAN bus

If replacement values
CAM Configuration are used, specify time-
out period and raw value

channel name here
Label Ip_u:uil
Timeout =~ ms Default value =
| 100 | 255 = / Specify ID of the CAN
CANID | 10025 hex I~ Estended CAN-D message here. If

extended IDs (29bit) are

Diata start I DE: Length I 13: ILlnsigneu:I vI used, check box

Multiplexer: RowChPaos INDHE 'I Walue I 'IlI\‘ If a multiplexer (row

counter) is used, specify

1] 1 2 3 4 ] G Fi »
— I i I i | I ] position and value here
Byte Bit Little endian * Big endian \

Specify data position,
length, and data format
here
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CAN Bus Configuration

C 60 CAN Input

> Conversion to physical values

Specify factor (gain) and
offset for conversion to

Phyzical ‘
/ physical value here
Factor | 01= bau/Bit Offset | T00=] b

Calculation:

Select type and unit of
Limit: Min | 0.00=] bar Max | 255 bar physical value here

|L|nit' | esulo / bar =] Check box to automatically
_1F adjust physical limits of
I ¥ adjust automatically I » channel or specify limits

manually
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CAN Bus Configuration

C 60 CAN Input

> Special features

M eazurement Y alue on CAMN

\ CAN analyzer functionality: Please note:

Yalue S SIS N nzne If the PC is directly connected to For an online view of the value
the CAN bus for which the C 60 measured by the C 60, insert
is configured, the raw value and the channel in an online

the converted physical value are measurement sheet

Fiaw Value displayed here

Measurement Shest \
Automatic creation of online
measurement sheets:
Pressures ﬂ The CAN channel can be
automatically inserted to a
measurement sheet. Insert a
name for a new sheet or select
an existing sheet from the
listbox.
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CAN Bus Configuration

C 60 CAN Input

> Online view of CAN variables in vehicle
« Double click on ‘Sheet 1’ in project tree

= (8] Hew Project
-9 CED
- [ Calbration Items

]

= Measurement Folder 1
Sheet 1

« [E Sheet 2

Measurement Sheet 1 is displayed in main area

Click on ‘CAN Input’ of desired CAN bus to display variables
Drag and drop desired variable into measurement sheet

A menu opens

%3 Ciredlar Gauge

ZU  Horizontal Bargraph

« Select desired display element (e.g. measurement label) for the variable
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CAN Bus Configuration

C 60 CAN Input

> Online view of CAN variables in vehicle (2)

& *New Project - RaceCon o ]
File Edit Uiew Extras Help
W= TR 9 -« 0 - |[Designmode | [P @ (22 ivews - dodine - @ 100w - G | Recavods [ B @
&oX Welcome to RaceCon (s System overview: New Project | W8 CE0 [ @ Logoer ”[@ Measurement Folder 1 | 4 b x
= s New Project Devices

-+ CE0 =l

Display elements
- B3 Calbration ltems

Measurement elements:

=] CAN Bus 1 M Gauges
[ [ AN et p_oil = none 7 Uicular Gauge
=4 Horizontal Bargraph
B Computed-channels i Temperature Gauge
g Input-channels [f Wertical Bargraph
- B Macios (=1 Mumeric Indicators
B & Logger (3] Measurement Label
Recarding Y —
- [ Measurement Folder 1 L3l Knobs
Sheet 1 ¥ Knob
Sl Drag + Drop i [
7] Block, Curve or Map
23 Sting
8 Value
2oty | -] Diagnustics
Used Mame v Func. = Souce 11 BitLEDs
] [ ol =] MS3.1 Disgnostic
=1 Common
1 Container
0 Simple Text
=1 Chatts
o Chan
=1 Controls
& #5 Macro Button
1 — a7 _'I_I
[ sheet1 | EH Sheet? |
) sl v extended - |~
El Channel Measurement <] || Erorst4) | | 8\ warningst31) | | i) Messages(117) 152/152 K
Deied s o 100 ms e syravono || QI | s [ Meone -l
YT —— 9 135853 CE0 EFK check successiul. (EPK Device: CE0BASE_0204 |
s osOneEs @ 135853 ol The ECL deta matches the cunent project data
T Ay 10em Ce0 Last cornection to device(Ethemet<CP)
Actual measurement rate Ay 14013 a0 Last connection to device|Ethemet].
The actual measurement rate of the channel. Oriy vald if the j
walue s curtently measured online. | oSt [ T o g oo aclion;ﬂwﬁes
Ready | Mew Project - 60 - CaN Bus 1 - CAN Tnput - p_oil (B[ Offine @

« Connect PC to the vehicle and switch to ‘Race Mode’ to display online data
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CAN Bus Configuration

C 60 CAN Input

> Import a CAN database (DBC) file
Right’ click on CAN Input of desired bus (CAN1 or CAN2)

« Select ‘Import DBC file’ from menu
« Afile browser opens. Select DBC file to import and click ‘OK’ when done
« An channel import window opens

Channel creation from measurements
Choose the desired measurements to impart a3 & channel and click ‘0K

157 channels and £1 messages available channels to import;
Mame I UI Id|  Size| RowCt I Row\al | :I Ax1
QM g 80 16 A1
Ax1_Bremsebl g &CO 16 .

(B ax1_sTAT a0 4 ﬂl
[y g 70 16 Add al

3 471_Bremses0 a 500 18

B av1_sTAT kil 4

5 T I 7% I I |

B Cantd_Failure 576 1 PPE—

(3 Candy_faiure 576 1

B Candv?_tailure 576 1 Femave all

3 CanBusOFF_failuie 576 1 B

K| | LI_I

113 measurements in 17 CAN messages recognized, 0 measurements skipped,
for details check. the Infolog.

Cancel L,
%

« Select desired channels on the left and use ‘Add’ button to add to import list
« Click ‘OK’ when complete
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CAN Bus Configuration

C 60 CAN Input

> Export RaceCon CAN configuration
« Right click on CAN Input of desired bus (CAN1 or CAN2)
« Select ‘Export...” from menu
« An ‘Export Selection’ window opens. Specify the filename.

Export Selection x|

Export Selection
The items below will be exported

-[[l CAN Input

To expart file: | C:\Documents and Settingsity Documents'mpexport.res Browse...

4

« Click ‘OK’ when done
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CAN Bus Configuration

C 60 CAN Input

> Import RaceCon CAN configuration
Right click on CAN Input of desired bus (CAN1 or CAN2)

« Select ‘Import..."” from menu
« Afile browser opens. Select the input file and click ‘OK’.
« An ‘Import Selection’ window opens

21x

Import Wizard

Import Selection
Select the elements and drop them to the current praject

— Current Project

— Import collection (fam version:1.5.1.5)

Select the items and drop them to the current project on the right side Drop selected items from the left on the tree below ..

[ &% CED 2 p o =] 5] New Project
[0 Calibration tems B 6D
CAM Bus 1 @ Calibration [tems
CAM Input [ CAM Bus 1
CAM Outputs - [
CaN Bus 2 7 L[ CAN Outputs
Computed-channels [ CANBus 2
o Input-charinels ‘[ Computed-channels
-E Logger ﬂ Input-channels
'Pﬂ Macros ool ] Logger
Q Macros
([ Measurement Folder 1

< Back Hest > | Firish I Cancel

Motorsport . BOSCH
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CAN Bus Configuration

C 60 CAN Input

> Import RaceCon CAN configuration (2)
Select channels to import

« Drag-and-drop to ‘CAN Input’ of desired CAN bus on right hand side
o Click ‘Next’
« A ‘Restore Label Links’ window opens

Restore Label Links
Select the label links which should be restored.

Status  Source Impoit Source Project Label Deseription

< Back (=8 I Finizh I Cancel

« Click ‘Finish’

60 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation, |,

reproduction, editing, distribution, as well as in the event of applications for industrial property rights.



CAN Bus Configuration

C 60 CAN Output

> Output Configuration

Praject
= s New Project
- CRD
- [ Calibration Items
) CaM Bus 1
CAM Input

_» Create new CAN output message

Mew CAN message. .. - . . o
L Export RaceCon CAN output configuration to file
Expott. ..
o TG Macros Import... » Import RaceCon CAN output configuration from file
= M Logger ' Properties \\
B — — Display CAN bus properties (Baudrate)

B _ Measurement Foldy
Sheet 1
i [BH Sheet 2
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CAN Bus Configuration

C 60 CAN Output

> Create new CAN output message channel
« Right click on CAN Output of desired bus (CAN1 or CAN2)
o Select ‘New CAN Message’ from menu
o Insert CAN-Id, Grid (output interval) and name of message
« A row counter can be specified optionally
« Click ‘OK’ when done

Create new CAN meszage
Enter the CaM-1d and the row-counter position [optional].

Mame:
ICANMessagej 23

CAN-ld:
|123 = the) T Use estended CANAd

Girid:

{100 e =l

- Use row counter

Fow counter position

fo =

First row counter value

| i} ::I [0...255)
Mumber of rows 18]

I =

Cancel
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CAN Bus Configuration

C 60 CAN Output

> A configuration window for the message opens in the main area

RaceCon =10l x|

Eile  Edit View Eztras  Help

RN=A"| % B @ ¥) - (4 - ||Design mode 1 |o8 iwmeys = 0 online - 100% E RareMode | g8l 1] @

< " New Pr

i 2 X Welcome lo RaceCon | System overview: New Pioject " C60 [ Logger [ Measwement Folder 1| 4
= G New Project Devices
-0 060 . Display elements
Calibration ltems Definition of Measurement slements
O (@ CANEus is0gos

CAN Input

CAN message

i Circular Gauge

CAN Outputs
[, CAN Bus 2 = Haorizortal Bargia
[ Computed channels i Temperature Gau
4 Input-channels " i Vertical Bargraph
3 Marros C&N |dentifier [123 ] hex ™ Eptended CaN Id (5 Numeric Indicators

) "; EE‘W d Grid ITUU me 'I I Use row counter 23] Measurement Lab
ecarding
Conditions Pasition [Epiz 0 22] Numeric Indicator

- ([ Measurement Folder 1 Byte Order 4% Little Endian € Big Endian = =] Knobs
1 1 Sheet 1 FEirst row counter walue: |0 = .@ Knob
EH Sheet 2 |=] Characteristics
[ Black, Curve o M..
1234 Stiing
4 ! p— 1234 Value
| =) Add new row Delete selected row & Disgrostics
Used Mame = Funct. ¥ Souct Byte 0 Eyte 1 Byte 2 Byte 3 Eyte 4 Eyte 5 Byte B Byte 7 101 BitLEDs
3 CaMMessage 123 [min) 0x123 51 M53.1 Diagnostic
=l Comman
Output \ Content of b
ontent o i simple Tex
messages on =) Charts
CAN bus 1 message £ Chart
us =] Controls
£ Macio Button
I [ 1]
Statisics | @ Deviceinfo | % Feawesinfo | [ CéNMessage | (3 pol |
]| Cral - extended - |2 )
Use rom counter False = | || Errors(4) ¥\ warnings(35) | | i) Messages(131) 1700170 K |
E Channel container properties Tynel e | Sender | Message | :I
5 §Z"§.°}m CANMessage_123 @ 101105 60 Successiully updaled 54 characteristic values, |
bl @ 10:16:43 CED Successtully connected to device(E thernet),
Pratection False ~|| =
(i 101645 CE0 UNLOCK - ECU aleady unlocked
Name @ 10:16:45 [m=) Successfully connected to device(E themet/XCP).
(D) 101645 CEO EPK check successful [EPK Device: CEO BASE 0204 1 LI Measurement sources
5 Into/Status [E5 CAN Log -stopped Maro actions
Ready. [ Wew Project - C&0 - Can Bus 1 - CAN Dutputs - CAlMessage (5[ offine @ ;
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CAN Bus Configuration

C 60 CAN Output

> To add a measurement channel to a message, click on ‘C 60’ in the project tree to display

all labels, select the desired measurement channel and drop it on message
=13l

Measurement Folder 1

< "New Pr aceCon
File Edt Wiew Extras Help
QEH ¥ - ™ - ||Design madz a8 1meiys = 5] Online - 100% - Race Mode | @8 )
\Weloome to FaceCon | sl System overview: New Projsct % 60 | Logger
= el New Project
[ o [C50

1B Calibration tems

CAM Input

AN Outputs

CAN Bus 2

Camputed-channels
Input-channels

— [ Macros

= ¥ Loggsr

[ Recording

Conditions

B Measurement Folder 1

[ Sheet 2

Click
here

(=& aos jreclmn

Used Name v Fuct. ~
[} SET_YEAR [5=1] CE
(=} time_day CE,REA.. OB
(3 (=} time_hour CE0, REA.. TR
= (=} time_min CGO,REA.. CAL
(=} time_mon OB, REA..  CBL
- [} time_sec N%
(=} time_year C, REA,
(=} timestamp_Tms C60,ECU.. CBL_,
(=} FILEFRAGMENTA.. CEC

£60. GFS Ei;l
»

5
L | Cal » Cextended - |4 -

CAN ldentfier [123 = [
Gid [10ms 7]

ByteOider @ LitleEndian ¢ BigEndian

o addnew row |

Delete selected row

™ Estended CAN Id

™ Use row counter

Position: [Byie 0 2
First row counter value: [5 =

Byte 0 Byl 2

Ehtime_sec BB time_min BB ?me_hﬂu

Byte 1
0123

Drag + Drop

Byle 3

Byte & Byte 5 BylcE

Bye 7

Stalisics | @ Deviesinfo | @ Fearesinfn | [ CANMessage | [ poi

Devices
Display elements
Measurement elements
=) Gauges
~ Citculst Gauge
= Horizontal Bargra
|8 Temperature Gau..
[ Vertica Bargiaph
=) Numeric Indicators
L23] Measurement Lab
8| Mumeric Indicator
) Knobs
X5 Knob
=) Characteristics
) Block, Curve o M
1234 Skring
(238 Value
=) Diagnostics
10 BitLEDs
74 M53.1 Diagrostic
=] Comman
B8 Container
1) Simple Text
=) Charts
B Chart
=] Cortrols
55 Macro Button

Description systern time: hour «| | Errors(4) | | warningst3s) ||| i) Messages(131) 170/170 K

L"“‘m“"‘ pelresh rate :] . Type [ Tine [ Sender [ Message |

P;";?Cal . ‘::Z-hz:; @ 141540 CED Successiully downloaded configuration

Fhislcal quantisstion .an @ 1415:40 =) Successhully connected to device(EthernetCP],

@ 141540 CEO EPK check successful [EPK Devics: CED_BASE_0204 |
Name (6] | j
=y SOUICES
58 Infa/Status 55 CAN Log - stopped Macre actions

Ready. New Project - C60 - Callbration Iterns - tme_hour (3| Offine @ :

Motorsport
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CAN Bus Configuration

C 60 CAN Output

> Word Length, Byte Order and Quantization

RaceCon =10l x|

Eile  Edit View Eztras  Help

0EH ! B 4 - (4 - |[Besign mode 1 |o8 iwmeys = 0 online - 100% N RareMode | g8l 1] @

Welcome lo RaceCon | System overview: New Pioject " C60 [ Logger [ Measwement Folder 1| 4
= G New Project - Devices
)9 CED

* B Calibration ltems
B CAN Bus 1

CAM Input
AN Dulputs

< " New Pr

Display elements
Measurement slements
Measurement sources
=l Sensors

[E] Bosch wizard

Bl CAN Bus 2
Computed-channels ¥ Custorized Sensor
B % Inputchannels ” =) Analog sources
5 - ANATT Ca Identifier [123 ] hex ™ Esterded CAN Id B Charasteristic Cur

' ﬂ;&é‘damper'ﬂ Grid |1UU ms 'I ™ Use rom counter B Multipoint Adjustm
< aMa03 e lm B8 Senstivity/Offset

< AMAD4 Bute Order = Little Endian " Big Endian _ =) Frequency sources
F AMADS Eirst row counter value: [0 = Fevolution
P Set byte order el

=) Digital sources
58 ANAB of channel on

' C | o o

L uration - Drag chann
- = Group Adustment..

Nﬂ rew row | |1 Delet] selerted row CAN bus Eoedouces

/ﬁ - Souct \ Byte 0 Byte 1 Byle 2 Byte 3 Byte 4 Byte § Byle & Byte 7 Characteristic Cur.

% my_damper FL CEOD 123 3 rmy_damper_FL Laphigger

BB my_damper_FL_fi Ei = Pl Out

% raw,my,dampa.jDrag + o Sensivilp/Offsst

raw_my_damper_F. CE0

1

©

Speed

2l [Fdl - Gotorded -3 o Word length and quantization of channel (fixed)
Data type 16 Bit signed -
Description y
hma‘wnmwn 'SE%‘?:E;?WLFL / Stailes | ¥ Devicsinlo | F Feawesifo | <03 ANAD | [} CélMessage | 3 mycamperFL | (B poil |

Physical quantisation | 0,002 [mm]/inc

Physical unit mm Errors(4) ||| 8\ warnings3s) ||| i) Messages(131 170/170
Physical unit group length 9 @A =9 |0 =tk i v 1
Subchannel type Phys ;ypel Time [ Sender [ Message [ -l
B Sonsliges 3 | [CIRRTEETD [3531 Successhll downloaded configuration
Physical masimum 25 @ 14:15:40 CED Successtully connected to device(E thernet A<CF).
o i (@D 141540 CE0 EPK check successiul [EPK Devies: CBO_BASE_0204
Hame @ 141540 CED The ECU data matches the current praject data
The generated Name of the channel. To change the basic j

name of the channel, change the name of the containing
measurement

W

Info/Status [ CAN Log - stopped Macto actions

Ready. New Project - C60 - Input-channiels - ANATL - my_damper_FL - my_damper_FL [} Offine @ :
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CAN Bus Configuration

C 60 CAN Output

> Export RaceCon CAN configuration
« Right click on CAN Output of desired bus (CAN1 or CAN2)
« Select ‘Export...” from menu
« An ‘Export Selection’ window opens. Specify the filename.

Export Selection x|

Export Selection
The itemsz below will be exported,

CAN Outputs

To export file: | C:Atempimyfile.rex Browsze... I
Bpot | _Cwecel |

4

« Click ‘OK’ when done
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CAN Bus Configuration

C 60 CAN Output

> Import RaceCon CAN configuration

« Right click on CAN Output of desired bus (CAN1 or CAN2)
« Select ‘Import..."” from menu

« Afile browser opens. Select the input file and click ‘OK’.

« An ‘Import Selection’ window opens

20

Import Selection
Select the elements and drop them to the current project

— Import collection (fam verzion:1.5.1.5)

— Current Project

Select the items and drop them to the curent project on the right side Drop selected items from the left on the tree below ..

= W 60 3 CANMessage_123 =] 35 Mew Project
IG5 Calibration Items % CAD

CAM Bus 1 \ @ Calibration Itemns
{F CAM Input

8 CAN Bus 1
[ CAM Outputs 8 CAM Bus 2
CAM Bug 2 [ Computed-channels
; Computed-channels _.—@ Input-channels
ﬁ Input-channels
-ﬂ: Logger
T3 Macros

< Back st > | Firizh I Cancel

Motorsport
67 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation,
reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

BOSCH



CAN Bus Configuration

C 60 CAN Output

> Import RaceCon CAN configuration (2)

Select channels to import
Drag-and-drop to ‘CAN Output’ of desired CAN bus on right hand side

Click ‘Next’

A ‘Restore Label Links’ window opens

Restore Label Links
Select the label links which should be restored.

Summary: 3 Import elements:
1

Restored label link

Status Source Impart Source Project Label Description

_ my_damper_FLA/CAM row 1/CANMessage 1. my_damper_FL Linkable with 'my_damper_FL' label

< Back Hest > | Finigh I Cancel

« Click ‘Finish’
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Analog and Frequency Inputs

Configuring Inputs

Computed Sources

Special functionality: Vehicle speed
Configuring PWM Outputs
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C 60 Analog and Frequency Inputs

C 60 Analog and Frequency Inputs

> C 60 features
« 24 analog inputs (with Software Upgrade 1; 6 analog inputs without upgrade)
« 0...5V
12 bit A/D converter
Switchable 3.01kOhm pull-up resistor
8kHz acquisition rate, up to 1kHz recording rate
Linear phase digital filter

« 4 frequency inputs (with Software Upgrade 1; no frequency inputs without upgrade)
. 5V Hall-effect type, 2.5V trigger level
« 20kHz max. frequency
« 10ms measurement window

o 4 PWM outputs
« Low-side switch
« Upto 2A each
« Output frequency selectable
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C 60 Analog and Frequency Inputs

Configuring Inputs — Bosch Sensor Wizard

> Configuring a predefined Bosch sensor with the ‘Bosch Sensor Wizard’
« Drag the ‘Bosch Sensor Wizard’ from the Toolbox and drop it on the desired analog
input channel in the C 60 project tree
« The ‘Bosch Sensor Wizard’ opens

Bosch Sensor Wizard 2l

Select Sensor
Select a sensor, based on the order number,

1st choose
the sensor’s
category here

\ Sensor gategory | TEMPERATURE SENSORS 7| Calibration data:
Senzor group INTEI w12 j W Fullum
M —t . .
/ ohn 55 These calibration
et » ENE values will be used
nd
2" narrow your choice RN — 13 120
by choosing a type here MF S 144 1o
186 100
| 322 80
d Senzor categony e i
31 select the exact [FEMFERATURE SENSORS 534 50 L
type here | Sensorgoup 1175 40
o | [NTCHI2 T 30
2500 20
721 Open datasheet | 792 10 LI

Opens sensor’s

datasheet —

< Back | et > | Finizh I Cancel |

4

« Click ‘Finish’ when done
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C 60 Analog and Frequency Inputs

Configuring Inputs — Bosch Sensor Wizard

« Another pop-up window opens
« Enter channel name and description

Create channel on DDUS 2=

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

Mame:

It_rad_out

Description:

IDutIet temperature of radiator

()8 I Cancel

« Click ‘Ok’ when done
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C 60 Analog and Frequency Inputs

Configuring Inputs — Bosch Sensor Wizard

o The channel is inserted into the C 60 project tree

‘wielcome to RaceCon }/Eq Syztemn overview: MNew Project rﬁ Logger)/ﬂ CE0 ] 4 b X
= &a] Mew Project -
- 60 |E| t_rad_out
ﬁa Calibration ltems
CAM Bus 1 130°C Dutput t_rad_out
e [B CAN Input _L—_//__ ) ---
CaN Outputs <0°C 18 i
CAN Bus 2 Up & t_rad_out_fi
30Tkokm
raw_t_rad_cut
- raw_t_rad_out_fi
Channel is X, —
linked to
ANAO1
— Input pin
Pull-up
Uszed Iame * Funct.. * Sounc resistor is Calculati ;
tb raw_t_rad_out _ CED activated a cg ation o '
Q raw_t_rad_out_fi CED phys|ca| Value W|th
£} Ledou Ce0 characteristic curve
BBt rad_out_fi CED

Available measurements for channel:

e raw_name mV value of sensor
e raw_name_fi filtered mV value of sensor
¢ hame Physwal Vallzle of sensor | Statistics 1 B Device info l R Features info l “F AMam ‘
e name_fi filtered physical value -
Motorsport
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C 60 Analog and Frequency Inputs

Configuring Inputs — Generic Linear Sensor

> Configuring a generic linear sensor
« Example: Acceleration sensor 5g
« From sensor data sheet — operating characteristics

Output Signal
Zero g (Ta = 25°C. Vpp = 5.0 V)@ Vorr v
Zerog (Vpp =5.0V) Vorr 25 v
Sensitivity (T, = 25°C, Vg = 5.0 v)® s 400 mv/g
Sensitivity (Vgp = 5.0 V) s mVig
Bandwidth Response Taag 50 Hz
Nonlinearity NLqyT — % FSO

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

« Drag the ‘Sensitivity/Offset’ analog signal source from the Toolbox and drop it on the
desired analog input channel in the C 60 project tree
« A ‘Sensitivity/Offset Wizard’ opens
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C 60 Analog and Frequency Inputs
Configuring Inputs — Sensitivity / Offset

« A ‘Sensitivity/Offset Wizard’ opens

Pullup value [Ohm) Choose
" Use pullup lm unit group
' Az Lnit group ' i unit / and unit of
..................................................... acceleration ¥ |6 = physical
....................................................... Sersiity value here
|4DD,D 3: my /G
(et _ N Enter values
..................................................... |25UU'D = from sensor
Physical datasheet
(channel) here
Value .....................................................
Electrical
(pin) value
| Finish I Cancel |
VY
. 3 ’
Click ‘Next’ when done
Motorsport
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C 60 Analog and Frequency Inputs
Configuring Inputs — Sensitivity / Offset

« The second part of the ‘Sensitivity/Offset Wizard’ opens

Sensitivity / Offset Wizard 2=l
Analog Source Properties
Adjust the analog source properties.
8 T T T T T Lirnit mirimurmn Enter
\ E § § § 1 [0 = & physical
Lirnit mawirmurn ‘/ limits Of
/ I ... TIPS TERTREIR RS A ERERRERE m E the sensor
B Gt e e here
: : : : : [1&Bi -]
- . . . . . . \
: : : : : V' Use adjustment valus \ Choose data
ERE N R T P o] I 0.0 3: G k type of the
Physical . T A R R measurement
limits of ~> : : : : : - variable here
Channel B ......... ......... ......... ......... .......... lﬁ
. ; ; ; i i Check box to
i 1000 2000 3000 4000 000 6000 enable online
my ™ wite protected R .
calibration of
offset and enter
< Back | Tewt > | Finizh I Cancel | desired physica|
A

offset value

« Click ‘Finish’ when done
« Enter channel name and description
« Click ‘OK’ when done
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C 60 Analog and Frequency Inputs

Configuring Inputs — Sensitivity / Offset

o The channel is inserted into the C 60 project tree

‘welcome to RaceCon ]/Eq Syztem overview. Mew Project ]/ﬂ LoWﬂ CBI]] 4 b x

= ] Hew Fraject -
- CE0 ANAD [ acc_lat
fl‘a Calibration lterns
CAN Bus 1 Sens. 56 Output eealE
o - T — —"7
miiE EG 16 Eit
..... Computed-charnels zggseuto .Adj;st_ e % acc_lat_fi
= ﬁ Input-channelz my G
B = ANAl
- =l ANAD2
raw_ace_|at
A s = e

i / |

raw_acc_lat_fi

Channel is . < ANADE - Sensitivity and ~,
linked to - i ANAT Offset value for
<af ANADE =l sensor
ANA02 50 - Input-ch.
Search: | Input pln
Uzed Mame « Funct.. » Source PU"‘Up
Ed acc_lat CE0 resistor is
% "‘CC—'a‘—’il Egg deactivated Adjustment
raw_acc_lat .
B raw_acc_lat_fi CEO IS enabled

Available measurements for channel

|<| | | Statisics | @ Deviceinfo | W Featwresino | @ aNam | - ANAGZ |

77 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation, /

reproduction, editing, distribution, as well as in the event of applications for industrial property rights.



C 60 Analog and Frequency Inputs

Configuring Inputs — Generic Nonlinear Sensor

PART NR.
. . . . Tow 2381 640 7502
> Configuring a generic nonlinear sensor (G s ez
. Example: Thermistor 5kOhm oo
. -35 119950
« From sensor data sheet: resistance values over temperature | @
« The sensor has a nonlinear behavior ol
« Use characteristic curve for linearization o
. . . . -5 21078
« Input voltage is the ratio between pull-up resistor and thermistor o [ e
5
. . . 15

« Drag the ‘Characteristic Curve’ analog signal source from the Toolbox | o
. N . . N 25 5000
and drop it on the desired analog input channel in the C 60 project tree 2w
. . . 35 3267
« A ‘Characteristic Curve Wizard’ opens w | ww
45 2186
+5V | 50 1803
1 55 1404
3kOhm | o] s
Pull-up E Pin 70 8765
~ 75 740.5
g 80 628.2
i Thermistor 33 i:i
| 9% 393.0
1 100 3386
105 2029
110 2542
115 2213
120 193.3
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C 60 Analog and Frequency Inputs
Configuring Inputs — Characteristic Curve

« A ‘Characteristic Curve Wizard’ opens

Ch . isti [.:unre..“ P ti . . . Activate
Adjust the zampling pointz uzing the grid on the right side. PuII-up
100 Eull lue (Ohm] / Resistor in
T T T T T Pullup walue [Ohm
v Uze pullup Im C 60
80 4
# Az unit
I‘Dh;'s = | Choose ‘Ohm’ to
. == enter datasheet
¥ Axiz unit group ' Aiz unit VaIUeS direCtI
L Itemperature j |°E j - y
(&)
) 0 Oh T \Select
m = . .
' e s physical unit
Physical 0 » 2 o RO v\ here
\(/(;i?jgnel) ] 3 |1245  [kD Enter resistance/temperature pairs
4 [1803 |50 from sensor datasheet here
0 i i i i j 5 |65 |40 (The 3.01kOhm pull-up resistor is
i 10 20 30 40 50 60 4020 a0 . .
o (1072 E i - automatically taken into account)

< Back | Mest » | Firish I Cancel |

4

« Click ‘Next’ when done
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C 60 Analog and Frequency Inputs

Configuring Inputs — Characteristic Curve

« The second part of the ‘Characteristic Curve Wizard’ opens

Analog Source Properties
Adjust the analog source properties.
1o Limnit rririrrim Enter physical
[0 = limits of the
Lirnit mgsirnuirm / channel here
: : : : : ] |4D,D 32 O
Lutput data bype
T e e 1 | 1Y
I Use adjustment value Choose data
/ : 5 5 : : [00 = - x| type of the
Physical : : : : : measurement
limits of \ Measurement shest variable here
channel ] : : : : : 1 |
_4.3 ; i ; i i This sensor does
i 10 1] k1] 40 0 1] ; not need offset
Ohn [10°3] ™ wite protected N A
calibration
< Back | et | Finizh I Cancel |
4

« Click ‘Finish’ when done
« Enter channel name and description
« Click ‘OK’ when done
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C 60 Analog and Frequency Inputs

Configuring Inputs — Characteristic Curve

o The channel is inserted into the C 60 project tree

welcome to RaceCon }/Ed System overview: Mew Project rﬂ LUW“ I:Bl]] 4 x

= Ed MHew Project -
[ CE0

i fl’a Calibration Items

- [ CAN Bus 1 = w7 Pt =
- [B CAN Input k\ e ]
CaM Outputs == —
oo = t_air_fi
Computed-channels & ) %

= ﬂ Input-charnels 30Tk Ohm
f anal

= E ANAT3 f rave_t_air
! t_air / ‘ o
/ o <HE ANADS o e
e g ana0s Characteristic N —
o oG ANAQT
- E ANADS =l curve for

Channel is Data - Hew 20 - Input-cha : Input pin sensor
linked to D Pull-u
ANAO3 Used > Funct. ~ Souce N p .
By s tar CED resistor is
% Lo e activated
L_air
t_air_fi CE0 Adjustment
Is disabled
Available measurements for channel:
a || stetisics | @ Deviceinio | @ Feawwesicio | <@ ANAD | <@ ANADZ | <@ ANAGS |

Motorsport
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C 60 Analog and Frequency Inputs

Configuring Inputs — Multipoint Adjustment

> Configuring a multipoint adjustment > Force @ sensor
« 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 1 Force @ wheel

« Drag the ‘Multipoint Adjustment’ analog signal source from the Toolbox
and drop it on the desired analog input channel in the C 60 project tree
« A ‘Multipoint Adjustment Wizard’ opens
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C 60 Analog and Frequency Inputs
Configuring Inputs — Multipoint Adjustment

o A ‘Multipoint Adjustment Wizard’ opens

Multipoint Adjustment Wizard 2=l
Multipoint Adjustment Properties
Select the adjustrent type and edit the point values.
Pullup value [Ohm) Choose
Adjustment type IFour-point adjustrent j I~ e piig |3U1U ﬁ unit group
' Az unit group 't daiz urit and unit of
Adjustment points M Iforce j IN LI physical
unit here

Select type / !
of curve here 10000
30000
Enter physical > EE

adjustment
values here
(Can still be
edited later)

< Back | Mest > | Firish I Cancel |

Y

« Click ‘Next’ when done
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C 60 Analog and Frequency Inputs
Configuring Inputs — Multipoint Adjustment

« The second part of the ‘Multipoint Adjustment Wizard’ opens

Multipoint Adjustment Wizard 2=l

Analog Source Properties
Adjust the analog source properties.

Lirit minirnun Enter

Joo = physical

Lirmit mgximun limits of

[ 500000 the sensor

LtpLt data type here

|16 Bit | \

¥ Use adjustment value Choose data

fod = X type of the
Physical measurement
limits of Measurement shaet \ variable here
channel | =

Enable additional

online calibration
r wiite protected

< Back | Tewt > | Finizh I Cancel |

4

« Click ‘Finish’ when done
« Enter channel name and description
« Click ‘OK’ when done
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C 60 Analog and Frequency Inputs

Configuring Inputs — Multipoint Adjustment

o The channel is inserted into the C 60 project tree

‘welcome to RaceCon }/Eq Spstem overview: New Project rﬂ: LUEI/I/G CEI]] 40 x
= EE Mew Project -
o C60 ANAD4 Red-p3g f_wheel FL
ﬁ’a Calibration ltems =] = Lt Bt -
: CAN Bus 1 Curve io'y-u Cluatput lgeliell AL
CAM Input — — ‘7 .
AN Outputs 4 points N 16 Bit
B [B CAN Bus 2 o f_wheel_FL_f
Computed-channels ust. - |
- @ Input-channels ﬁ %
- ol ANAOT
<GF AMAO2 f_wheel FL
- =i ANADD @ rave_f_wheel |
Channel is — f . | rawi_f_wheel_FLE
; — - Characteristic i
linkedto 7] / curve for X —
ANAOG6
. sensor
Input pin
Search: Pu"_up
Used M ame = Funct. ¥ Source resistor is
_wheel FL Lel -
¥ f_wheel_FL_fi CEO deactivated .
3 raw_f_whesl_FL £E0 Adjustment
/ E¥ raw_f_wheel FL_f [aish] Is enabled
Available measurements for channel:
2| | || swatisties | @ Deviceifo | @ Featwesifo | -af aNAD | @ ANaG2 | - ANAD3 | @ Anas

« Online definition of the curve is covered in the section
‘Online Measurement’
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C 60 Analog and Frequency Inputs
Analog Inputs — Measurement Channels

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

Diata - Mew Project - CEO - Input-channels - AMADL - . o w

Search;
|lzed I ame * Funct.. = Source
B f_whesl_FL CEO
b 1 wheel_FL_fi CEO
b raw f whesl FL CEO
bR raw f_whesl FL_fi CEO
o raw_name mV value of sensor
o raw_name_fi filtered mV value of sensor
« hame physical value of sensor
o name_fi filtered physical valuexxx

« Filtered channels are routed through digital low pass filters
« C 60 uses A/D converter oversampling and digital filtering to recording rate
« Digital filters eliminate ‘out-of-band’ noise
« Cut-off frequency automatically adjusted to recording rate
« Linear phase — no signal distortion
« Latency compensation — no filter delay in recorded data
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C 60 Analog and Frequency Inputs

Analog Inputs — Digital Filter Details

> C 60 uses A/D converter oversampling and digital filtering to recording rate

Analog ! Digital Online
Input | )
Pin Display
o Signal . A/D . Digital | Downsampling| Sensor . Storage
Conditioning| | Converter "| Pre-Filter | Digital Filter "1 Evaluation i Device
1 8kHz 1kHz Recording
1 Rate

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

Spectrum

Filter Characteristic

VRN

Sensor Signal Spectrum

\ Noise

Frequency

> Cut-off frequency automatically adjusted to recording rate

2 Spectrum

_______ "\ Example:
'\ « 100Hz recording rate (10ms)
\ « <40Hz passband (>99%)

\ .
0.5 x recording rate « >50Hz stopband (<1°A))

1
|
0.4 x recording ratei \
' \I Frequenq:
| |

»
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C 60 Analog and Frequency Inputs

Analog Inputs — Digital Filter Details

> Linear phase - no signal distortion

Recorded signal 100Hz
(unfiltered)

Sensor signal with noise /\ / Recorded signal 100Hz
D \ | (filtered)
y

> 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 60 filters have constant, frequency independent delay
« Delay (e.g. 22 samples @ 10ms) 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 realtime
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C 60 Analog and Frequency Inputs

Configuring Inputs — Frequency Inputs

> Configuring a frequency input Software Upgrade g
. Example: measurement of wheel speed [Squired
« Pulse wheel attached to wheel
« Each passing tooth of pulse wheel triggers hall sensor
« Calculation of wheel speed with wheel circumference

-

. Drag the ‘Velocity’ digital signal source from the Toolbox and drop it on
the desired ‘ReV’ input channel in the C 60 project tree
« A ‘Velocity Wizard’ opens
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C 60 Analog and Frequency Inputs

Configuring Inputs — Frequency Inputs

« A ‘Velocity Wizard’ opens

Welocity Properties
Configure a frequency input to measure a linear velocity,

Erequency offset <4— Special functionality for sensors with frequency
[o =| - offset (e.g. Correvit) Set to ‘0’ for wheelspeed
Hurnber of increments J measurement
f44 = \
e Number of teeth on the pulse wheel
Wwheel circumference
[2000 = \

Circumference of wheel for speed calculation

Output data type

|16 Bit =l

Meazurement sheet

=

< Back | et > | Finizh I Cancel |

4

« Click ‘Finish’ when done
« Enter channel name and description
« Click ‘OK’ when done
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C 60 Analog and Frequency Inputs
Configuring Inputs — Frequency Input

. : : Soft
« The channel is inserted into the C 60 project tree L 2tWare Upgrage 1 requireq

m ‘welcome to RaceCon }/Ed Syztem overview: Mew Project rﬂ: Logger) = CBI]] 4 b x
ANATT -

giﬁi:‘lg Yelpl13 Bl v_whesl_f

2000mm Output v_wheel_f

g AN&20 Offset
el ANA2T vl ,—'—— 0 ® —
o ol ANAZ2 - _/i\_ _ Hz 16 Bit

o ol ANAZD 44

i BNAZ X,

. id ANAZS (}
. ] ANAZG
< PwM_0UTI r g

- = PwM_OUTO2
- = PwM_OUTO3

w_wheel_fi_f

Input pin /
has ha” freq_v_wheel_fl§
interface Number of X, —

teeth

Channel is
linkedto ~ | e Pioject - C60 T
Rev()l Search: | Wheel

Used Marne + Funct.. * Saource circumference
% whes| FL B0
% f_whes| FL_fi CEO
B raw_f_whesl_FL CEO
B raw_f_whesl_FL_fi CEO

/

Available measurements for channel:

L4l | ]| statisics | @ Deviceinfo | @ Featwesino | <4F ANADI | B ANAD2 | a3 ANAD3 | < ANAG4 | <@ REVOIPAN

« Measurement of ‘Revolution’ is similar
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C 60 Analog and Frequency Inputs

Computed Sources

> 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
« PWM output control (covered in a special section)
« Lap trigger (covered in a special section)
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C 60 Analog and Frequency Inputs

Computed Sources

> Example: Sensitivity / Offset calculation on input channel
« Drag the ‘Characteristic Curve’ computed source from the Toolbox and drop it on
‘Computed Channels’ in the C 60 project tree
« A ‘Computed Sensitivity / Offset Wizard’ opens

Computed Sensitivity / Offset Wizard ﬂﬂ
Sensitivity / Offset Properties Choose
Adjust zenszitivity and offzet by editing the values on the right side. input
channel
200 T T T T T Input channel — here
: : : : : It_ambient LI
wlo o SOOI SO o 2] ¥ Ais Unit group 1 s unit Choose
Itemperature | I“F LI ‘\ unit group
5 5 5 5 5 T and unit of
[ 1171 S ......... ........ ....... ......... ......... lm o oF Output
¢ I O here
Lo L D L oo I.w,?? 3: C
o : : 5 : : Enter
E E E E E sensitivity
0 i i i i i and offset of
: : : : : conversion
" 1 1 1 1 1 formula here

-40 -10 1] il 40 60 a0

Eitiizk Cancel |

« Click ‘Next’ when done
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C 60 Analog and Frequency Inputs
Computed Sources

« The second part of the ‘Computed Sensitivity / Offset Wizard’ opens

Computed Sensitivity / Offset Wizard 2=l

Analog Source Properties
Adjust the analog source properties.

200 T T T T T Lirnit minimum Enter physical
: : : ' = limits of the
ol S S S S ] L it g / channel here

Vel L 2 [ETI-
] utput data type
oo L ........ ......... ........ ......... ......... 1 BER \

Physica| : : : ™ Use adiustment value Choose data
Iimitsof s+ . ........ .. ......... ......... I DD I typeofthe
channel \ : : : : : measurement

; : : : : variable here

Measurement sheet

- ; ; ; ; ; [ | This sensor does
-4 -0 0 m @ 5 & not need offset
* calibration
< Back | Mest > i Finish % Cancel |

4

« Click ‘Finish’ when done
« Enter channel name and description
« Click ‘OK’ when done
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C 60 Analog and Frequency Inputs

Special Functionality: Vehicle Speed

« High performance vehicles
« Wheel spin under acceleration
« Wheel slip/lock under braking

« Vehicle ‘speed over ground’ must be calculated

« Vehicle speed calculation function
o Two wheel drive
« Wheel speeds of non-driven axle as input

« Calculated speed is
. If speed difference between wheels < limit: average of both speeds
. If speed difference between wheels > limit: maximum of both speeds

« Four wheel drive
« Wheel speeds of all wheels as input

« Calculated Speed is
. Speed of 2" fastest wheel
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96

C 60 Analog and Frequency Inputs

Special Functionality: Vehicle Speed
> Setting up calculated speed for C 60

« Select ‘Measurement Sources’ in Toolbox
« Select ‘Computed Sources’
« Select and drag ‘Speed’ into ‘System Overview’
« Drop ‘Calculated Speed’ on vehicle
(Not on C 60!)

File  Edt  Yew Extras Help

. DEH 9 o 4 - [[Designmade ad 1meys [ G Grine -
) A p O p = u p WI n d OW O p e n S Welcome to RaceCon ) iz System overview: New Project |
54 Digital Charnel

Drag+Drop =
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C 60 Analog and Frequency Inputs

Special Functionality: Vehicle Speed

« A ‘Calculated Speed Wizard’ opens

Calculated speed configuration
Select speed inputs for caloulating a reference speed,

Configure on device

= CE0 ;
|

Choose device here

Input zource

whes! spads S Choose input source (internal / external) here

e shall swikcl

Choose driven axle here

I Rear wheel dive

Speed input fronk eft
[ v _wheel FL

Speed input front gight <4 Choose individual wheel speed channels here

o |
=l

fm v _wheel FL =
I
I

Speed input rear left

& vihesl FL
Speed input rear right
& vihesl FL

Speed difference

| 5= % 4 Set limit for speed difference for calculation

< Back TRt >

« Click ‘Finish’ when done
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C 60 Analog and Frequency Inputs

Special Functionality: Vehicle Spee

« The speed calculation is inserted into the project tree

/

Speed
calculation in
project tree

/

Measurement
channels
calculated speed
and calculated
distance

% New Project - RaceCon
Edit

=d

Eile

B}

View  Extras

L

Help
) -

- || Design mode ]

=5 1mers -

online - Race Mode

—

CENC

&) Swstem overview: New Project /i Speed ]
Devices
Display elements
Measurement elements
8 Calibration ltems : Measurement sources
CAN Bus 1
=l Sensors
CAN Bus 2 [ can =l
[E] Bosch wWizard
= Computed-channels Input source: C 45
ustomized Sensor
= @ Input-charnels I ‘wheel speed j H
<A ANAT =l Analog sources
<3 ANADZ Lyive shaft switch _ B Charasteristic Cur.
<0 ANAD3 [ Rear wheel dive [ B Multipoint Adustr..
g ANAQ4 Speed input front Jeft B8 Sensitivity/Offset
ANADG
i ANAOE Iu v_wheel_FL ﬂ =) Frequency sources
< ANADT Speed input front right E8 Revolution
< ANAS = [ sl = I Velocity
Speed input rear left =l Digital sources
Search: | Iu: _wheel_FL j £ Digital Channel
Used Nw & v Funct. =+ Source Speed input rear right Eﬂ Gruu; Adustment..
E it
B Speed_dist_dls CE0 |u w_whee| FL j = ﬂnmcp:e stnurnt.as o
aracteristic Cur.
B Speed wizg dis CE0 e IS Lortiogr
| % -
Offset
A Speed ~
B Configuration J
T — b
) Ervars ||| 3\ Warnings ||| i) Messages(1) 11 X
| [Cal - extended - | (2 Type | Time | Sender | Message |
Computing device C60 @ 03:55:00 CE0 Successfully updated 54 characteristic values.
Description Speed calculation from [
Hame Speed =
Description
The description of the measurement source,

{% Infos/Status J@ CéM Log - stopped

Ready.

Maeio actions

New Project - Speed -lofFImE L

\

Configuration
window

Motorsport
98
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C 60 Analog and Frequency Inputs

Configuring PWM Outputs

ce0 1 +12V
. PWM i
. Pulse Width Modulation ! Pin Load
o Output frequency is constant electronic J\'#S-SW'TCH

switch 17~ !

o ‘On time’ (duty cycle) controlled by input

channel [_<E__E ! IF_)?_GND 142
. C 60 has 4 PWM outputs Emm

« Low-side switch Duty cycle 20%
. Upto 2A each Uoutdr (swit<c_h> closed)

« Selectable output frequency
« Duty cycle controlled by characteristic

curve
< > Time -
Output frequency
. . U..4 Duty cycle 80%
« Configuring a PWM Output ol _e———
« Drag the ‘PWM Out’ computed source
from the Toolbox and drop it on the
desired ‘PWM Out’ channel in the C 60 >
< > Time

project tree
o A ‘PWM Out Wizard’ opens
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C 60 Analog and Frequency Inputs

Configuring PWM Outputs

o A ‘PWM Out Wizard’ opens

PWM Dut Wizard 2l
PwM Out Properties
Select an input channel and adjust the sampling pointz using the grid o the right side. .ChOOSE Note: . . .
input Choosing a filtered channel as an input
= , , , , , T P channel for PWM out will cause delayed reaction
: : : : : [t = here due to the delay introduced by the
—_— Choose digital filter. Use unfiltered values for
Dutput frequency thIS urpose
[1000 = He output purpose.
frequency
T % here
" 1 |00 Note:
2 500 Define The ‘power-on’ state of the PWM output
3 |700 characteristic is ‘switch open’ (0% duty cycle)
» 4 (956 curve here
*
Measurement sheet
| |

< Back | (= I Finish I Cancel |

4

o Click ‘Finish’ when done
« Enter channel name and description
« Click ‘OK’ when done
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C 60 Analog and Frequency Inputs

Configuring PWM Outputs

o The channel is inserted into the C 60 project tree

% 'New Praject - RaceCon =1alx=|
File Edit Wiew Extras  Help
=" % G309+ - |[Design made |58 s w0 onlne - 0 [ Racemode M2 @
_ T Syiem v New ot = o
< ANATY - Devices
“d ANAZO S ———— T— Display elements
3 ANAZ1 Elrmaomess (B [ e
i ANazz put Chainel fan_canircl Messurement sources
gANAza | E— t_water =) Sensars
ANAZY
P e [E] Bosch Wizard
Ot heaquensy B Custorized Sensor
Bl =3 PufM_0UTON 1000 He =) Analog sources
- [ fan_control B Characteristic Cur,
/ <P oUTo: B e
/ o dreimon Characteristic * e D
4 REVOZP/N I Revoltion
. E - REVO3PN curve K Velocity
Channel is  AFEEN Output BT
linked to y @l P B,
PWM_OUTO1 o B e - requency .
- Dats - Mew Praject - C50 - Input-channeks 0. K Characteristic Cur
Search: K Laptigger
| | PuwM Out
Used Mame > Funct. = Source P
Q fan_:gtml o : 2;::|;wlyﬂ‘ﬂflsat
Stalisis | W Deviceinfo | 8 Featwesinio | <0 ANADT | <G PwM_OUTON
=
) Ervors ||| 3\ Warnings || i) Messages{1) 11 XI
Type | Time [ sendes [ Message |
@ 03:55.00 CE0 Successhully updated 54 characteristic values.
Measurements
channel
4 ¥ |G InfosStatus |55 CAM Log - stopped TR TS
Ready. \New Praject - C60 - Input-channels - Pywi_OUTO1 - Fan_control ﬂ|0rfhne 9
Diagnostic channels:
pwm_err_Is_out_01_OL PWM output 1 error open load Similar
pwm_err_Is_out_01_OT PWM output 1 error over temperature PWM (;ut ut2.4
pwm_err_Is_out_01_SCB PWM output 1 error short circuit to battery dia nosisp -
pwm_err_Is_out_01_SCG PWM output 1 error short circuit to GND g
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Online Measurement

Online Measurement and Calibration
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> C 60 Configuration
« System configuration (channel + display configuration, CAN I/O, PWM Out, etc.) is
stored in the C 60
« Use RaceCon to create and download configuration from the PC to C 60
« 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
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Achieving an On-line Connection

« Set up the PC for access to the C 60
« |IP Configuration for the Ethernet interface to ‘automatic configuration’ (DHCP)

« Switch off local firewall on the PC

Start RaceCon
Establish the electrical Ethernet connection to the vehicle

Power on the vehicle

Yellow dot
indicates live

connection to

the device, but\
local RaceCon

configuration

does not match

the C 60’s
configuration ’ =

\_‘j\'/ CB0: Data differences detected

Download local configuration to C607

P

Click ‘OK’ to
download
Race COn Errars ||| §\ Warnings(2] ||| i) Messages(S) T o | Status
)y . Type [ Time [ Sender [ Message [
confi guration to @ 104638 ) Successfully connected ta device{Ethemet/<CP) / message
. @ 104633 B0 sful. [EPK Device: CBO_BASE_0204 window
device Ay 104538 [e:li] o
A 104533 CE0
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Going Online...
« Click ‘OK to download RaceCon configuration to device

« The download starts
I

Data Download
Data download [reference page) to ECU iz in progress...

« A green dot at the device in the project view and the project tree indicates a successful
download and system consistency

. Typel Time | Sender | Meszage
= E‘ New Project () 110820 CEO Successiully downloaded configuration.
""" E Speed @ 11:08:20 CEe0 Successully connected to device(E themet 0P
[ o ] @ 110820 60 EPK. check successiul. [EPK Device: CRD_BASE_0204 ]
El Measurement Falder 1 @ 11:.08:20 CEN The ECU data matches the current project data,

. If the system’s configuration in RaceCon has been changed, the dot becomes yellow
and a configuration download is necessary
= &l Mew Project

..... H Spead
--4& CE0
=- Meazurement Folder 1
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Configuration download E—

. . . . _____ H Speed
« Right click on C 60 in project tree s om
. . : en
« Select ‘Download configuration’ = 1 ?
. . 52 Change program archive...
« The configuration download starts - 1§
. . EH Create measuring views...
« Green dots indicate a successful
@+ Update firmware. ..
down |Oad |QJ Download configuration. ..
= &8 Mew Project g Upload configuration, ..
""" H Speed Calibration data 3
--4ﬂ= Save
[ | Meazuremnent Folder 1 | Defore
Export...
Impaort, ..
ﬁ‘ Properties
B, PIns ’
Q SuperPIN 3
Unlock.
g& Emergency Unlock,
ae  Rename
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Setting up an online measurement

« C 60 supports online measurement of sensor values and diagnostic variables
« Expand ‘Measurement Folder 1’ in the project tree and double click on ‘Sheetl’

i Spstem overview: New Project ru EBD/ Meazurement Folder 1 ] 1 bk x

-

= s Mew Project
&2 CED
B- Measurement Falder 1
Sheet 1

i) Sheet1

To create a measuremant element,
drag&drop a channel from the

project tree or dragidrop a measurement
element from the toolbox onto this

page.

-
1| | »

EH Sheet1 | [BH Sheet2 |

« ‘Sheet 1’ is opened in the main area
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Setting up an online measurement
« From the context menu of the project, new measurement folders can be created:

--4# Open

||__| Add measurement folder |

5 @

Imnpork. ..

f]} Properties

afe  Rename

- B ﬁ System overview image...

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

= & Mew Project

G  System

&9 CED

Open

Add measurement page

&t
=3 Copy

)( Delete

Export...

Import...

' Properties

afe  Rename

Motorsport
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Setting up an online measurement

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

= &s New Froject
GO CRD
B Meaguement Folder 1
- [@A She Open

& Cut
54 Copy
#  Delete

Export...

Import. ..

S Propetties

de  Rename

. To change between different pages, use the shortcut specified in the properties

menu or click on the tabs on the bottom of the main project area
E

‘H, &l + 7 standard - | [ v
= Appearance

Kl
Diraw grid True

Sheet 1 Sheet 2
Gridsize 55 E i l E ki ]

Shap to grid True
= M t page properti
M ame Sheet 1

Protection False
Cull = Tabs to change
Shortcut key ~_ between sheets

The shortcut key to show the measurement page in racemade.
Shortcut key
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Setting up an online measurement

. To add an element to a measurement sheet, drag a measurement element from
the toolbox and drop on the measurement sheet

{‘New Project - RaceCon — Ol x|
File Edit \Wiew Extras Help

== & GEa S |9 -4 - || Design made EIA 55 1meits v L online < | ® 100% v =) | RaceMode | Ml ] @

Project

]

G  System overview: New Project rﬂ EEU)/ Measurement Folder 1 1 4 b »

Bl g3 Mew Praject =
i CED =
B Meazurement Folder 1
Sheet 1 -] Gaugss

- [ Shest 2 ‘:) Circular Gauge

=i Horizontal Bargraph
| Temperature Gauge

Devices
Display elements
teasurement elements

[l Vertical Bargraph
1= Mumeric Indicators
(23] Measurement Label
Drag+dr0p 23 Mumeric Indicator
= Knhobs
— X Knob
|=| Characteristics
L by ] Block, Curve or Map
E 1234 Skring
1234 Yalug
|= Diagnostics
10 BitLEDs
== 531 Diagnostic
|=] Common
S 5 Container
i Simple Texst
|=] Charts
b Chart
= Controlz

bd £ Macio Button
| | » =

urement sources
A b | [ Sheet | BB Sheet2 |

Macro actions
Ready.

Used Narme a v
e

- Mew Project - Measurement Folder 1 - Sheet 1 Eﬂ‘ Offline 4@ .

Motorsport
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Setting up an online measurement
« To link a measurement channel to the measurement element, click on ‘C 60’ in
the project tree to display all labels, select the desired measurement channel and
drop it on the measurement element. If the C 60 is online, the value is displayed.

-l
Ele Edit  View Extras Help
DEd 4 - - |[Besgnmode | [F] @ |52 tmors - donine < (@ soon ¢ G| Raerode |8 B @
@] Gpstem overview NewFroject | CG0.”[f) Measurement Folder 1| 4 b x | BGEEE
= ] Mew Project ||| Devioes
-l CE0 —1|| Display elements
= [ Measurement Folder 1 Measurement elements
- [ Shest 1 D Gauges
[ Shest 2 % Ciroular Gauge
=4 Haorizontal Bargraph
- i Temperature Gaugs
jEct -
EYE) - [l Vettca Baigraph
= = o |=] Mumeric Indicatars
Used Name - LI 153] Measurement Label
@ SET_YEAR 22) Numetic [ndicator
(=% statectil_en =) Knobs
B cmectiok Drag+drop 0 | S
B} o state - o
= B { wntor |=] Characteristics
B twater M ] Block, Curve or Map
BB t_water_fi time_sec —— N0Ne 1224 Shing
@ tecu_core 1234 Value
B} time_day =) Diagnostics
(=% time_hour 10 BitLEDs
@ time_min )
i, mon 5= M523 Diagnostic
|=J Commor
(2% time_year T8 Container
=3 t\meftampj me 11 Simple Text
@ ts_bias (5] Chatts
@ ts_state
[ ts_steady 25 Chart
[} ts value J =) Controls
@ ts_wander d £ Macro Button
(=% ub < | L4 M
= E easurement sources
. _.|—| EH Sheel 1 | [EH Sheet2 | Macro actions

Ready. Mew Project - C&0 - Calibration Items - time_sec @l OFfline |
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Setting up an online measurement

« Utilizing the properties menu of the measurement element, its appearance can
be changed.

= m| T Properties - time_sec |
btime sec 12 nond |A] |Vl - standard ~ | (2] v
Do 0
G i’ El Appearance
Remaove channel Autozize Falze
% Background Color [ 192; 255; 255 [~
X N Caption and Unit Font Arial. 12pt
=2 Copy Data Font Arial, 12pt
K Delete Foreground Colar Il o0 0
Expot... Hglght 45
“width 235
|f|" Properties E Data
T4 Bringto Frant Caption time_sec
Decimal places 1}
Send ko back o -
. Description spstem time: second
Linked ta B time_sec
Unit none
W alue Format Physical

Background Color
The background color of the element.

Motorsport
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Setting up an online measurement
. RaceCon offers different types on measurement elements

time_sec
- 59 59 .
o o firme_sec I 17 none
M oy
_\\‘; % 2 40
NG z _ Measurement label
e o= 17
% Tl 5‘3\\\‘{\\\_.:/" 01 I
> U 1
| |
Circular gauge Temperature Vertical Bar
gauge graph style Numeric indicator
18 : time_sec
el ' 0 17 34 51 59
o 14
£
- Horizontal Bar graph style
g
o 10 4
g8
5 L ;
14:17:19,000 14:17:24,000
time [hh:mm:ssms]
Chart
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Automatic creation of measurement sheets
« RaceCon can create measurement sheets automatically
« During the configuration of a measurement channel, select a measurement
sheet from the list box or enter a name for a new measurement sheet
« To create the sheets, click ‘Create measurement views...’ from the C 60

context menu

& o=
Sensitivity / Dffset Wizard 2lx| -H Open
Analog Source Properties = : 53 changs program archive...
Adijust the l ( :
s B aNalog s0Urce properties. 4 i E Create measuring iEWS. .. ‘
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A / o [ 1 Dataexchange 3
8 T T T T T Limit minimurm . 7 N
. : A0 3: G C“Ck to create T E‘ 5 Open parameter file...
. . . . Limit masimum measurement ] Mew parameter file, .,
al . o B T 50 3: E Sheets Eﬂ;’ T —
2 ] Output data type 1 @ Download configuration
18 Bit j' i Calibration data 3
@0 g g g . I¥ {Use adusiment valug & Save
Lo 0.0 = % Dekte
] , ; : ; Select existing | Expor..
. 3 Z 1 1 Tessurement shest / sheet from list Import. .
e : : : : Acceleration vI L
; : : : or enter name A Properties
K t t t } t
il 1000 2000 3000 4000 5000 5000 of new sheet |4 Renzme
e r ‘wiite protected 5
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- I ANATY
< Back Mests | Finish I Cancel | -‘q ANA?D LI

4

1 14 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation,

reproduction, editing, distribution, as well as in the event of applications for industrial property rights.



C 60 Online Measurement

C 60 Online Measurement + Calibration

> Automatic creation of measurement sheets
o The automatically created sheet is inserted in the tree under ‘C 60 Channels’

% New Project - RaceCon =] 5
File Edt Wew Exfras Help
J L-’e i & 52 9 - w EI @ |55 1mes - orline - | ® 100% - G | RaceMode | oMl 1 @
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" Dewces
—|| Display elements
fla Calibration tems ez Ull=ENSIT.. I 2 Zero ponk Measurement elements
CAN Busi calibeation =] Gauges o
EAN B:‘Sj " | z - ‘9 Circular Gauge
B Computed-channels = ;
Input-channels I 45,000= I G =4 Horizantal Bargraph
2 / 5,000 == - |id Temperature Gauge
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Automatic creation of measurement sheets
« 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 macro button for offset calibration is active

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

o Return to ‘Design Mode’ by pressing the ‘Esc’ key

®ew [Ha @

acclat - User-defined
phys 0,0000G  SENSITI. 400,000 - i
raw 2490,0 mv  OFFSET  2500,000 mV

MIN -5,000.G
MAX 5,000 G
ADJ_VAL 0,0DOﬂ

inm
B
I

Motorsport
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Online calibration of measurement channels
« Analog sensors drift with age, temperature, etc.
« Manual calibration is necessary
« Solution: online offset calibration
« Example: acceleration sensor

Due to sensor drift:

at 0G physical A At 0G physical
Acc U;=2400mV Acc 0G measurement

senw

O > q

T ot
Sensor datasheet: Offset calibration

400mV/G
Offset 2500mV

IN
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Online calibration of adjustment channels
. Enable offset calibration for measurement channel

Sensitivity / Offset Wizard

Analog Source Properties
Adjust the analog source properties.

2>

0 1000 000 2000
i

: :
4000 5000

G000

Lirmit mitvirmum
IVE,D Eﬁ G

Limit maxirum
IS,D E G

Output data type
I'\E Bit =

v Usze adjustment value

IU,D 33 G

Measurement sheet

| -

r Write protected

< Back I

Hezt>

[ Fiisn |

Cancel |

4

During creation of the measurement channel

Motorsport
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In the channel view

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

Sens
[ 400,00
mviG

Offset
2500,00
m

ace_lat
Output -
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Online calibration of measurement channels
« Performing the offset calibration:
« Apply the desired physical condition to the sensor
(e.g. 1G to an acceleration sensor)
« Open the channel’s online page by double clicking on the channel name
« Enter the physical target value (e.g. 1G) and press the ‘Calibrate’ button

coeleration

Raw 280000 mv
i 7
Phiys 103 & 3
4
3
2
103
1 ]
. . a
Calibration 0
target value Sengpfy 400,000 v/ 1
fset 28000 i -2
oy 3
Initiate T— 4
calibration pate 0 . J/
6
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
m
Statisics | M Deviceinia | B} acc_lat | < ANADE |
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Group adjustment

« What is group adjustment?
« Simultaneous online calibration of several channels
o This is useful e.g. to set all wheel forces and damper positions to ‘0’ when the
vehicle is positioned on a flat patch

« Configuration of group adjustment
« Group adjustment consists of two components
« An input channel which triggers the adjustment event
« A group of input channels linked to the group adjustment event
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Group adjustment
« Setting up the group adjustment trigger channel

« To add a ‘Group Adjustment Channel’ to the project, drag the ‘Group Adjustment Channel’

element from the toolbox and drop on the C 60
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Extras  Help
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18 Speed
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Group adjustment
« Setting up the group adjustment trigger channel
To add a ‘Group Adjustment Channel’ to the project, drag the ‘Group Adjustement Channel’ element from the

toolbox and drop on the C 60
« A ‘Group Adjustment Channel Wizard’ opens

Group Adjustment Channel Wizard cd |

Group Adjustment Channel Properties
Configure the group adjustment source properties.

izt =) Signal is active
I Lo Active Signal j e H :

— —~——_ high or active
Detection time low
[100 —|
— 1&——— Minimum active

i 1 .

CTager ek e . time to detect
[1000 = ms

\ and activation

Minimum time
Measurement sheet
= between two
activations

< Back Hewt > | Finish I Cancel |

4

o Click ‘Finish’ when done
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Group adjustment

« Next, select an input pin for the trigger channel
2l

Select pin

Select the pin to which the sensor shall be connected. Note: |f a |OW-aCtiV6 Slgna| IS
selected as an input channel, do not
forget to enable the pull-up resistor
for the pin. Otherwise the group
adjustment will be triggered
periodically

Cancel |

« And create a channel name for the trigger channel

Create channel on DDUS e |

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

T ame:

Igrp_adi_channel

Description:

IGroup adjustment channel

Ok I Cancel

Motorsport
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Group adjustment
Assigning channels to the group adjustment event

Double click on ‘group_adjust_input’ in the project tree. In the main area, an overview of the available

adjustment channels opens. To add measurement channel(s) to the group adjustement event, tick the

‘Calibrate’ box of the desired channel(s).
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Group adjustment

« Triggering the group adjustment
« Double click on the input channel of the group adjustment.
« Make sure the pull-up resistor is enabled, if you selected ‘active low’ trigger polarity
« Connect the input pin to GND using a push-button
« Download the configuration on the C 60
« Drag the ‘grp_adj_channel’ and the ‘input_grp_adj_channel’ to an online measurement sheet
« Press and release the push-button
« The measurement labels indicate the state of the input pin and the state of the adjustment
« Hint: A display alarm can be linked to the trigger channel indicate that the trigger has been detected
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Online calibration of multi-point adjustment channels

. Example: measurement of wheel force =P Force @ sensor

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

« Physical value at sensor position defined by vehicle

« Curve definition by online adjustment at vehicle

1 Force @ wheel
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Online calibration of multi-point adjustment channels

« Create a multi-point adjustment measurement channel and download configuration

« Click on the channel in the project tree
« Double click a measurement channel in the data window to open the online view
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Online calibration of multi-point adjustment channels

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

« 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. 745N)

o Press the ‘Calibrate’ button of the desired calibration point

« Repeat for all curve points

« Click ‘Close’ when done

2l
Multipoint adjustment calibration
Enter an adiustment value and click ‘Calibrate’ to set the new value,
Point Value | Unit | Calibration
1 745 N| Calibrate
2 12548 N | Calibrate
3 34075 N | Calibrate
4 45050 N| Calibrate
Close |
4
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Online calibration of multi-point adjustment channels

« The calibration curve is displayed in the online view
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C 60 Online Measurement

C 60 Online Measurement + Calibration

> Online calibration of multi-point adjustment channels

« Adjustment points vs. offset adjustment

21|
Adjustment value
Point Value | Unit | Calibration I 0,000 :l N Calibrate |
1 745 N| Calibrate
2 12548| N/ Calibrate Calibrate adjustment points
3 34075 N| Calibrate
4 45050 N| Calibrate
7
/ Overall offset
A .
adjustment of all
curve points.
Calibration of E.g. to compensate
individual sensor drift
curve points
A Fuheel Fr A Fuheel R . I -
U|N UlN

Motorsport
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Recording and Telemetry

Configuration of Recordings
Configuration of Online Telemetry
Configuration of Burst Telemetry
Recording on USB Memory
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C 60 Recording and Telemetry

C 60 Recording and Telemetry

> C 60 features

» Recording

« Synchronized recording of
« C 60 analog and digital input channels
« C 60 internal measurement channels

« ECU data
« Data from external sensor interfaces

« Up to two independent recordings

« Measurement rate 1ms...1s

« Two global start conditions (thresholds)

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

. Telemetry
« Support for long-range online telemetry
« Individual programmable team code
« Fast block — slow block mechanism
« Programmable data rate

o Burst telemetry
« Support for burst telemetry (BT-60)
« Programmable IP configuration
. BT-60 diagnosis via C 60
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C 60 Recording and Telemetry

Configuration of Recordings

> Double click on ‘Recording’ in C 60 project tree
> The recording configuration is displayed in the main area
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C 60 Recording and Telemetry

Configuration of Recordings

> To add channels to a recording, click on ‘C 60’ in the project tree

>

In the data area, the channels are displayed

> Drag + drop channels into recording group

Click to display
C 60 variables

Activate these
filters
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fi
B} fan_control
[ fifo_full_ctr
[} ffo_load_max_R10...
[} fifo_load_max_R10.
[} ffo_load_max_R1ms

12} fiio_load_mex_R1s

[} fifo_load_max_RZD.

[} fifo_load_max_R2D...
= S

Ready.

Extras  Help

.
[

Funct,
CARDME.
CARDME.. [
6D, ECL

C
MEAS_APP T
MEAS_4PFP [
MEAS_APP T
MEAS PP [
MEAS_4PP [
MEAS_APP

C

MEAS_AFF C_
RS mﬂ_l

-+ |[Design mode, a

=3 1 MBit)s

—

= 5 online +

Race Mode

89

G System overview: New Project @ Logger |

[Eor Add a new Channel | 7= Edii Chanrel

ent

Delsts Charnelis)

Source Rate Condition Telemetry
o |~ e |
f_wheel FR_| 10ms None
f_wheel AL_fi 60 10ms None
f_whesl_RR_fi CED 10ms None
Recording
Drag variables properties

into group

=lo1x|

Devices

Display slements
Measurement elements
Measurement sources

=l Sensors
[E] Bosch Wizard
[ Customized Sensor
=) Analog sources
B Charasteristic Curve:
B Sensilivity/Oifset
=) Freguency sources
Revalution
Velocity
Digital sources
Diital Channel
Group Adjustment Chann.
=1 Computed sources
Characteristic Curve:
Lapiigger
FwM Out
Sensitivity/Offset
Speed

W

[ Recoding |

User-defined eonditions

| Sampiing conditions

| & settings

Macro actions

Offiine :
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C 60 Recording and Telemetry

Configuration of Recordings

> To change recording rate, mark the channel(s) and double click
> A configuration window opens

Edit Recording Channels x|

Edit Recording Channels
Change the rate or condition of the recording channels. You may also change the telemetry made.

Recording channels:

F_wheel_i_fi
_wiheel_il_fi
F_wheel_fr_fi
f_wheel fl_fi

List of channels
selected

Rate: Condition;
IT Oms ;I I J
\

\

Recording rate lw—;l
Ims...1s .
/ Settings for fast/
_ B | _Coresl_| slow rate switch
Settings for long (Sampling Condition)

range telemetry
None / Fast/ Slow

> Click ‘OK’ when done
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C 60 Recording and Telemetry

Configuration of Recordings

> Adding a recording
« C 60 supports up to two independent recordings
To add a recording, select ‘Add Recording’ from the context menu of the logger in the project tree.

« Hint: The name of the recording is stored in the ‘Cardinfo’ field of the recorded file

> Adding a recording group
« Recording channels can be grouped

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

Motorsport
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Import,..
S Propetties

Ea] Mew Project
El-ei® CE0

ﬁﬁ Calibration Ikems

CaM Bus 1

CAN Bus 2

Computed-channels
Input-channel:

& Macros

EH grp_adj_channel

% Logger

: Coi Open
[ [ CEO Channy
o 5 Moo A00a00 |
Export...
Import,..
fﬁ Properties
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C 60 Recording and Telemetry

Configuration of Recordings

> User Defined Condition
« Used for a global recording start condition and ‘Sampling Conditions
« Evaluation of one channel’s limits with optional turn-off-delay
To add a ‘User Defined Condition’ select the tab ‘User Defined Condition’ and click on ‘Add a new
condition’
« A configuration window opens

New User-defined Condition 2=l

New User-defined Condition
Enter a name and select a channel for the new user-defined condition. You may also adjust the min and max
valle.

MName:

Iaccﬁlimit

\

Mir: Charnet Man
Unique name for [o5 <= [aco =] <« o5
condition

Turn off delay:
Condition [0 =] s

When channel
exceeds limits,

condition is held Ao | Corcel |

‘TRUE’ for this time

« Click ‘OK’ when done
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C 60 Recording and Telemetry

Configuration of Recordings

> Sampling Conditions
« Switch between ‘fast’ recording rate and ‘slow’ recording rate based on thresholds
. Uses one or two ‘User Defined Conditions’
« Definition of ‘Fast Rate’ and ‘Slow Rate’
. To add a ‘Sampling Condition’ select the tab ‘Sampling Condition’ and click on ‘Add a new condition’

New Sampling Condition 2]

Mew Sampling Condition
Enter a name and select at least one user-defined condition ta create a new sampling condition.

Mame:
|car_nn_slraight
. / User-defined Condition 1: User-defined Condition 2
Unlque name for Iaccﬁhmit j IAND ﬂ Isneedﬁlafgarjﬂ ﬂ
condition
Rate fast if Sampling Conditian is:
Definition of [roms =l TRUE =
‘Sampling Condition’ _
Rate glow:
/ [100ms =
‘Fast’ recording rate /
3 bl H
Slow’ recording rate poset_| Coreel_|

« Click ‘OK’ when done
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C 60 Recording and Telemetry

Configuration of Recordings

> Global C 60 Settings
. To display the global C 60 setting, select the ‘Settings’ Tab

g System averview: New Project /ﬂ Logger ]

4 b x

Setting for outing counter mode
«For dyno (without lap trigger)
select ‘Dyno’

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

Setting for automatic /

fragmentation
(Please do not change)

—~—

W

CEO Settings

Race track =2

Application:

i | 1024 MB
File fragmentation size: 20 MB

File fragmentation time: 300 sec

=

Compression rate:

Typical lap time:

Mean engine speed;

Statusblock configuration: I

Global start condition:

User-defined Condition 1:

User-defined Condition 2:

Recording not available

Global start condition:
User-defined Condition 1:

Uszer-defined Condition 2:

CaN Bus
Baudrate CAN 1:

Baudrate CAN 2:

ecarding l User-defined conditions l

Sampling conditions

| |
! =
1 MBaud 'I
1 MBaud 'I

l EF Settings J

Settings have no effect on C 60, please ignore

Motorsport
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C 60 Recording and Telemetry

Configuration of Recordings

> Recording Diagnosis
« The channel ‘stateclrl_ok’ of the C 60 can be used for online monitoring of recording status

Bit 8 7 6 5 4 3 2 1
Value 128 64 32 16 8 4 2 1
Name 1 STARTED 1 1 1 BLKOK DATAOK | RECORD
« Content of status bits
Name Bit set Bit cleared
RECORD Measurement data is recorded No measurement data will be
stored because measurement
thresholds are not reached
DATAOK Received data without error Discarding received data
because of wrong timestamps.
Check wiring of SYNC signal.
BLKOK All measurement blocks have Some measurement blocks have
been set up correctly not been set up correctly.
STARTED A measurement has been set up A measurement is not set up.
Either no recording configuration
has been found or logger
software upgrade is not activated
Motorsport
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C 60 Recording and Telemetry

Configuration of Recordings

> Online display of ‘statectrl_ok’

“New Project.rlp - RaceCon

Ele Edit Miew Extras Help

AEd o - < II‘ @ =5 weiys - L onine - | @ 100w - G |RaceMode |8 B @ =
Project 1 X G System overview: Mew Project / Measurement Folder 1 ] 2
E1 - §a New Project = [| Devices
+iF CEO —|| Display elements

=] C80 Channels

H Acceleration

=3 Measurement Folder 1
: Shest 1

Drag+drop (choose ‘Bit-LEDS’)

Measurement elements

¥ Circular Gauge

=] Gauges -

Il
statectrl_ok
B Shest 2 - G 4 1

24 Horizortal Bargraph

i Temperature Gauge

| Vertical Bargraph
= Mumeric Indicators

[z3] Measurement Label

#2 Mumeric Indicatar

. — |=] Knobs
a- oject - C60 ¥ Krob
k nof
Search; Show 3 =
— Q D @ H | =] Characteristics
Mame a » Souce « #/Desciiption ;I 7] Block, Curve or Map
[2} statectl_er CED Surmmary of system and measurement state. Bit s 1234 String
B statectl ok Summary of n ahd measurement state. Bit 224 Valug —
@ sypc_state CED Startup State Indicator =) Diagnostics
ER t_water CE0
B3 twater_f cEO imEBHEDs
@ tecu_core [nizi] ECU temperature core module w4 MS53.1 Diagnostic
@ time:_day CED system time: day = || ]=) Common
@ tirme_howr CE0 system time: hour | | b ik misnr LI
=} time min CEO systen time: minute hd Measurement saurces
a | N EH Sheetl l BEH Sheet 2 J Macro actions
Ready. MNew Project - C&0 - Calbration Items - statectr]_ok @‘ Offline 4 L

o Measurement correctly initialized, but recording threshold(s) not reached: 254
o Measurement correctly initialized, C 60 is recording data: 255
o Values less than 254 indicates an error state

Motorsport
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C 60 Recording on USB Memory

Setup for USB recording

> Enable the software upgrade for USB recording
« USB recording is enabled by the ‘Software Upgrade 4’
» Note: for USB recording, Software Upgrade 1 also has to be enabled
« To activate ‘Software Upgrade 4’, enter the license key as described in the
chapter ‘Starting up the C 60’, section ‘Feature activation’ of this manual

> Wiring harness

C 60 ASDD-2-12-41PN (Red) UsB Prepared Termination
'|I— Palyvinyl Chloride [P¥C) Jacket
Pin 23 Power (red) et (oonund
Pin 24 D+ (green) ‘< -
Pin 25 D - (white) :h D
Pin 26 GND (black) e

User Specified

*colors matching a standard USB cable Length Dimension Pein:
> Storage Device

« To ensure reliable operation, use Bosch Motorsport USB devices only
(Part Number F 02U V00 867-01 - 2GByte capacity)
« The Bosch Motorsport USB devices are preformatted with the Bosch File System (BFS)
« A device is recognized by Windows as a ‘storage medium’,
but it can only be initialized with RaceCon and read with WinDARAB
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C 60 Recording on USB Memory

Recording Data on USB device L_Sefvare jppmr—n
> Plug a USB Device to C 60 (quired
> Prepare a recording configuration in RaceCon
> Power on the system and connect with RaceCon to the vehicle
> Download the configuration to the C 60
> Record measurement data. If a USB device is present, the C 60 stores the

data in parallel on the internal memory and the USB device.

Internal Memory

- USB Device
Software

> Power off the system
> Remove USB device from the vehicle
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C 60 Recording on USB Memory

Recording Data on USB device L_Sotare ypgre ,
requireq

o Start WinDarab
« Hold the ‘Shift’-Key and click on the ‘Import Measurement Data’ Icon
« Select the ‘Data logger C55/C60/DDU8’ and click ‘Ok’ when done

.wm[:lnr.uh wih Developer Motorsport BOSCH ‘Jmﬁl

[File Seleclion (=[]

T —

© CardMemary C40/C5 ¥
+ CANLogger C45 “  Datalogger CS5/CE0/DDUE

Hed e 2 )
DLS. M317, MS15. M514, M55 1, M512

Color Selection

IIIEI E—

¢ show dialog only ¥ shift-key is pressed
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C 60 Recording on USB Memory

Recording Data on USB device L_Softare ypmrs ,
requireq

« The ‘Read Measurement Data’ dialog opens

« Click ‘Modify’ button and select the base folder

« Choose ‘Flashcard’ as data transmission method
« Activate ‘Auto save’

« Click ‘Save’ when done

.Data logger C55/C60,/DDUS: Read measurement data ] 24
Templates for foldsr- and filenames | [ednl |
Bazefolder: |c:/Baosch/ _ Tutonald |:|
Subfolder:
File: _[cardinfa]_auting [outing03] lap [lap03] frag [fragment03]
Linked files:
[iata transmission methods: &7 Flashcard &t FTP i Burst
D atatransfer with vehicls Data to read and convert

Wehicle: | 10.10.0.207 ® na

| Ww'aiting for connection ...

| Delete files after bransmission

Available physical memary: 12986 ME ¢ Auto save
Free disk space dive c: 9585 MB _ | Auto Replace
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C 60 Recording on USB Memory

Recording Data on USB device L_Softare ypmrs ,
requireq

Insert the USB device into the PC

« Data transmission from device starts automatically
« Measurement files are stored automatically
« Click ‘Close’ when transmission has finished

.Data logger C55,/C60,/DDUS: Read measurement data - |EI|5|
Templates for falder- and filenames | b odif
Basefolder: | o /Bosch/ _Tutorial! D
Subfolder:
File: _[zardinfo]_outing [outing03] lap [lap03] frag [fragmentd3] -
Linked files: -
[ ata trarsmmizzion methods ¢ Flasheard i FTP Burst
D atatranzfer with vehicle | [rata to read and convert
. Enai 2 10:
vl |‘IEI.‘I 0.0.207 O I Engine 29/2.11: Wwaiting for corversion
_ Engine 29/2.12: “Wwiaiting for corversion
— = Engine 29/2.13: “Wwiaiting for corversion
| FTP-Transmission active Engine 23/2.14: “w'aiting for conwersion
_ | Delete files after transmiszion Eng!ne 23215 Lonversion; I3
Engine 23/2.16: Successful ;I

Available phyzsical memany:  1271.1 MB V| At save

Cancel
Free disk space drive oz 558.2 MB | Auto Replace =
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C 60 Recording on USB Memory

USB Device Handling Hints “oftuare Unerades og 7o
requireq

> USB device
« Use Bosch Motorsport USB devices only
(Part Number F 02U V00 867-01 - 2GByte capacity)
« The USB device must be preformatted to BFS format
(Bosch Motorsport USB devices are delivered preformatted to BFS format)

> Using the USB device
« Always plug USB device into vehicle before power up to ensure that all measurement
data is stored on the USB device
« If USB device is plugged in after recording has started, data is stored on the USB
device beginning with the next lap or next file fragment.

> 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 while the C 60 is powered up, the
C 60 restarts. In this case, the C 60 is not operational for 1.5s.
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C 60 Recording on USB Memory

Troubleshooting 20MtWare Upgrades 1om ——

> When no data on the USB device is recorded:
« Configure the measurement label usb_mediastate on a RaceCon measurement view
or on a C 60 display page

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

« 0: Wait: Device not found
The USB device is not found
No USB device inserted
USB device is defect
No electrical connection or wiring harness problem

« 1: Wait: Device detected
A USB device is found, but not yet installed

o 2: Ok: Media installed

The USB device is found and is operational.
This does not imply that recording data is written!

o 3: Stop: Device unplugged

The USB device has been removed. The C 60 perform a restart when a USB device is plugged in

o 4: Ok: Media access
Data is currently written to the USB device
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C 60 Recording on USB Memory

Troubleshooting cont. tuare Ungrades oy
requireq

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

« b: Error: Media error

The USB device has been detected as defect/wrong.
The USB device is defect.
The USB device is not supported by C 60.

« 6: Error: Media corrupt

The USB device is not in valid BFS format.
Reformat the USB device in RaceCon.
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C 60 Recording and Telemetry

Long Range Telemetry System FM40

440MHz band

25KHz bandwidth

10W max. RF output

19.2 kBit/s data rate - unidirectional

RS232 interface

Full online track coverage on almost all tracks

L 2K 2 O 2 7

=, o 100
/ Y
V4 \ P 7 995
/ N 7
/ \ / | F 1o
/ ———— 1F 955
Receiver | ]
Y.osition
r\ 1 975
\ . 4 97
955
Link Quality @ Hockenheim

95
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C 60 Recording and Telemetry

Configuration of Online Telemetry

> Hardware Setup

C 60

i
: Pit Receiver Box2 :

! (for two cars) i

Rod Antenna 7dBi |  FO1TA20455-01 |
B261208867 | !
i i

! 1

-,

.

Car Antenna |‘1 _\J.h
i
B261208888 h: l ¥

RS232 \

Pit Receiver Box1

Antenna Cable Kit Control Module

(for one car)

1
i

B261209490 : B261208871
! F01TA20451-01
; ; .
! g | RS422 |.—1_]._ RS232
1 | —
i E

FM40 Transmitter Antenna Cable 8m Connecting Cable 50m
B261208898 B261209493 B261209481
Motorsport

BOSCH
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C 60 Recording and Telemetry

Configuration of Online Telemetry

> Software Setup
« Drop FM40 from toolbox into system overview

(\New Project.rlp - RaceCon ;lﬂlil

File  Edit ‘ew Extras Help
€ - - || Design mode |85 1 meits - Orling - | Race Mode | o 2] @ -

ga] System overview: New Project rﬂ Logaer ]
ga] Mew Project Devices
o FM40 {5 MS15 Spart |
@ Calibration Items I 31
[ [@ CAN Bus 1 ._AM54U
[ CAN Bus 2 il M54.2
Computed-channels o Msd3
- Input-channels o M54
- g Macios 8 1550
E ﬁ;ngg?Lchannal gy
8. [y Recording Drag+drop [ LEX
: Conditions W M358
B0 Channels W 15751
Measurement Folder 1 W M515.2
E n
l:l S Wk Custom ECU
|=] Dratalogging systems
= ETES ||
= ETED
& Can
o C55
= CE0
[ FM40 I=|
Dizplay elements
easurement elements
Measurement sources
Macro actions
Ready. Mew Project - C60 - Logger - Recording ml Offline |8
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C 60 Recording and Telemetry
Configuration of Online Telemetry

> Software Setup

« Click on FM40 in project tree to display the properties menu

Properties - FM40
=41 | Cal + 7 standard - | [ v

E|

E Device properties

M ame FH40
E Security

Fratection False
E Telemetiy properties

Baud rate 19200

Fause [%] L
Project Key 4711

Baudrate of C 60

Transmission pause

configuration file

WDServer folder
Folder for ‘WD Server configuration files

Motorsport
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F—— (5% recommended for improved re-synchronisation)
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C 60 Recording and Telemetry

Configuration of Online Telemetry

> Software Setup
« Adding channels to telemetry

« Inthe ‘Edit Recording Channels’ dialog: choose ‘Telemetry’

21 > Why fast block / slow block

E‘;ta?:::ﬂ':::tz :lhcao';ZELsnoFlhe recording channels. You may also change the telematry mode. ° C 60 telemetry uses available FM40 bandWidth
o (19200 baud -> approx. 1700 bytes/s)
F « Channels are grouped into blocks

« Fast block (block 1): transferred every cycle
« Slow blocks (block 2..n): transferred every nth cycle

Rate: Condition:

fiam = =
Block 1 | Block 2 BIockl- Block 1 QOO0 |Block 1 |Block 2| QOO

Telametry:

Fast hd

Nane
Slow

Transmission Scheme

Cancel

« None — channel(s) are not transferred
« Slow — channel(s) are transferred in the slow telemetry block
« Fast — channel(s) are transferred in the fast telemetry block
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C 60 Recording and Telemetry

Configuration of Online Telemetry

> Software Setup

« Telemetry channels with special functionality
« Double click on FM40 in project tree
« Assign special functionality to channel(s) with the listbox in column ‘Channel type’

@ System overview: New Project /V- FM4I]L’n oous rﬂ Laptrigger ] 4k x

Fi 40 Configuration & Management

Exact lap time of last lap completed
Marme Source width [Bute] Telemetry mode Channel type

_/ Running distance of current lap
? Lap number of current lap

=

Laptrigger_laptimeold_dls pous 2 Fast Lap time /

Laptrigger_lapdist_dls pous 2 Fast Distance // Fuel consumption Of |ast |ap completed
Laptrigger_lapctr_dlz pous 1 Fast Lap number/

fuelconz_lap pous 2 Fast Lap fuel

f_wheel_fl pous 2 Slow

f_wheel_fr Doug 2 Slow

f_wheel_rl pous 2 Slow

f_wheel_r pous 2 Slow

acc_lat pous 2 Slow

M FH40 | P Davics info

155 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation,

reproduction, editing, distribution, as well as in the event of applications for industrial property rights.




C 60 Recording and Telemetry

Burst telemetry system BT-60

5GHz ISM band - 20MHz bandwidth

0.4W max. RF output

802.11a OFDM system; proprietary protocol
max 12MBit/s data rate - bidirectional

Ethernet interface to C 60/ C-60/ C-55

Partial track coverage

Approx. 300m reception range

High speed burst transmission of recorded data

L 20 I T Y Y

T T T T T T T T T o 100
1 90

7 B0

Receiver
Position
@

1 40

20

Link Quality @ Hockenheim

0
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C 60 Recording and Telemetry

Configuration of Burst Telemetry

> Hardware Setup

C 60

BR-60F Set g
F02UV00047 '8

Ethernet

BT-60F Set
FO2UV00038

Connecting Cable
B261209743
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C 60 Recording and Telemetry

Configuration of Burst Telemetry

> Software Setup

« Drop BT60 from toolbox into system overview

(\New Project.rlp - RaceCon - |EI|5|
File  Edit ‘ew Extras Help
& € - - || Design mode |85 1 meits - Orling - | Race Mode | o 2] @ -
Ga] System averview: New Project [ Logger |
&8 New Project Devices
..ol BTRO @i M54.2 AI
M543
@ Calibration Items i
F [ CAN Bus & Madd
[ CaN Bus 2 B Mss0
Computed-channels T MS51
[+ Input-channelz W M56.2
- B Weoms Drag+drop I his5 5
grp_adi_charnel W 45151
(=l 8 Logger ’
B [ Recoding g M515.2
fo Conditions FDE
o @ Cuson 01
- CED Channels =| Data logging systems
3] Measurement Folder 1 . & ETES
. = N & BTe0
& Can
= 055
o Ce
[ FH40 b
MS1-55
=] CAN modules
=m EM-AE LI
Dizplay elements
easurement elements
Measurement sources
Macro actions

Mews Project - BTE0 ﬂl Offline 4 .:

Motorsport
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C 60 Recording and Telemetry

Configuration of Burst Telemetry

> Software Setup
« Configure the burst IP address of the C 60

(This address must be compatible with the address range of the pit PC, the BT-60 and the BR-60)
« Open a measurement sheet
o Dragthe ‘BURST_DEVICE _IP’ to the measurement sheet
« Switch to ‘Race Mode’
» Configure the desired IP address

" New Project.rlp - RaceCon =lolx|

File  Edt Yew Extras  Help

DEHE % a0 F |9 - o - [pesionmode | [P @ (25 rmeys ¢ Clonie - (@ oo v G | Racemode |l 2 @ o

4 System overview: New Frost_ | @ Logger /[ Measurement Folder 1 | rx
= fia New Project =1 Devices
JE BTG0 2| Display slements
e C60 Measrement slsments

8 Calibration Items S Gaumes =

CAN Bus 1 <
EmE ) Ciular Gauge

Compuiatchameis i Horizontal Baigia
Inputchannels i Temperstre Gau

= Macios 5l Vettical Barmraph
=1 Mumeric Indicatars

[23] Measurement Lab..

(i Recording L1
Conditions Drag+drop 2] Numeiic Indicator
- [l FMaD =) Knabs

] C60 Channels /\ ¥ Knob
- [ Messurement Foider 1

: Shest 1
o [ Sheet 2

=] Characteristics
i =] Block, Curve or M.
BURST_DEVICE_IP 1224 Sting
1 2l 4 8 Value

0 pEE 162 1 254 =] Diagnostics
Search: =SR] 5 8 g 201 BILEDs

B ; ; =3 M53.1 Diagrostic

Used e i

= Common

T Container
) Simple Text

~||| = chats &
< | _’,_I .~
sources
= ] ||_E8 shestn | B8 sheat2 | Macro actions

Ready, New Project - Measurement Folder 1 - Sheet 1 -BLRST_DEVICE_IP || Offine @ _:
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C 60 Recording and Telemetry

Configuration of Burst Telemetry

> Diagnostic channels
« Diagnosis of BT-60 is possible through channels on C 60

Data - Mew Project - Ce0 k|
Search: 5 = = | Show all
Uszed M ame 4 w Funct.. = Source *  Description - ;I
@ burst_firmware_version BURST CEN Firrware versian of the burst telemetmy spster connected J
burzt lan_ip_address BURST CED IP address of burzt telemetry spstem conncected
Data re ady — |l @ burst_mem_uzed BURST CEO remoy used for storing burst telemetry data
for @ burst_system_state BURST CEN Syatem state of the burst telemetry system connected
s burst_spstermn type BURST CED Tupe of the burst telemetry syztem connected
transmission I-% burzt_uptime BURST CED Time zince last reboot of burst telemetmy spstem connected
/ @ burst_wlan_apl_rssi BURST CEN Received signal strength of access point 1
C 60 @ burst_wlan_ap2_rssi BURST CEN Received signal strength of access point 2
ted t6 @ burst_wlan_ap3 rssi BURST CEN Feceived signal strength of access paint 3
connecte burzt_wlan_apd rssi BURST CED Received signal strength of access point 4
BT-60 @ burst_wlan_awg_rasi BURST CEO Average received signal strength of burst telemety system connect..
/ |,".“'__' burst_wlan_channel BURST CEN Radio channel of burst telemety system connected
. . @ burst_wlan_curr_ap BURST CEN ID of access point currently connected
Slgnal quallty 1 @ burzt_wlan_cur_rzsi BURST CED Received signal strength of access point currently connected
of radio link @ burzt_wlan_ip_address BURST CED IP address of burst telemetry system conncected
-55dBm: good [ burst_wlan_m_hytes BURST Ce0 Murnber of bytes received over WLAN by burst telemetry spstem
-70dBm: fair @ burst_wlan_r<_packets BURST CEN Mumber of packets received over WLAM by burst telemetry system
-95dBm: link @ burzt_wilan_rs_rate BURST CED ['atarate of burst telemetry spstem connected
m: no lin E‘. burzt_wlan_ts botes BURST CED Mumber of bytes zent over WLAN by burst telemety spztem
| @ burst_wlan_ts_packets | BURST CEN Mumber of packets sent of WLAN by burst telemetry systems
/ bl Burst_wlan_be_power BURST CEN Tranzmit power of burst telermety spstem connected
Byte counter P @ burst_wlan_ts_rate BURST CEN [ atarate of burst telemetry system connected ;I

for data
transmission
over radio link
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Lap trigger

Lap trigger (Timing Beacon)
Counting Outings / Laps / Fragments
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Lap Trigger System

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 I

> System consists of

J Y
. Transmitter (trackside unit) Lo T >
e [ | >35> 2 ”

« Receiver (in-vehicle unit)
Lap Tri r
> Types of systems Rocoiose
o GPS based (low cost, low precision)
« IR based (low cost, high precision, limited reliability)
« RF (microwave) based (high precision, high reliability)
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Lap Trigger System

Lap Trigger (Timing Beacon)

> Setting up a lap trigger for C 60
« Select ‘Measurement Sources’ in Toolbox
« Select ‘Lap trigger
« Select and drag ‘Lap trigger’ into ‘System Overview’

« Drop ‘Lap trigger’ on vehicle s=mmmrmm ~loix
(Not on C 60!) T e e

« A pop-up window opens

Drag+Drop ) Compe

K Sensivity/Dffset
I Speed

Macro actions

Ready [ Mew Project - Ce0 W[ Offine @ :
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Lap Trigger System

Lap Trigger (Timing Beacon)

> Setting up a lap trigger for C 60
« Select the signal source for the trigger signal
In this example, the Rx is connected to the dedicated lap trigger pin of C 60
« Select the source for vehicle speed
In this example, the vehicle speed _vfzg dls’ is calculated from 4 wheel speeds
« Enter the track length of your racetrack

In this example 4000m 2]
Laptrigger Configuration
(Ca n be Ch a n ged at a ny ti m e | ate r) SZIecigslgnal sourf:e and speed input of the laptrigger and adjust the rack distance.
o Press ‘Finish’ to complete the operation  cigusemngevs
Je= ceo =]
Signal zource
Iﬂ: <4F Laptigger pin j
Speed input
IE!: Q Speed_vfzg_dis j
Track distance
[ 4000 m
gt |_per |[EFERT] owes |
&%
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Lap Trigger System

Lap Trigger (Timing Beacon)

> Setting up a lap trigger for C 60
« A pre-configured lap trigger window opens

« Low-active signal on lap trigger pin, min 15ms pulse length

« Bosch recommendation for Bosch trigger:

« 15ms pulse length for main trigger
« 30ms pulse length for sub trigger

« The trigger is protected against false triggers:

o Min 20km/h for trigger release
« Min 20% of track distance covered
o Trigger is retrigger locked for 5s
« Forced trigger mechanism is enabled
at 120% of track distance

Motorsport
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Laptrigger Configuration

Conlfigure on & CE0 hd
Signal source % <iF Laptigger pin b

Signal thieshald

Low Aclive Signal -

Release threshald lm
Main trigger settings

Dretection time lﬁ ms
Rietrigger lock time lm ms

Intemediate tigger settings

[ Active
Detection lime: 30 32 s
Retrigger lnck time 5000 3: ms

Segment timing

Mode m

Lap segment distance
fromn main trigger [m]

(A) Hide details

Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation,
reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

Countdawn
Mode INnne i
Start time 1202 ¢

Lapligger conditions

Speed sourcs [= B spesd e d

Min. speed | 203: kmsh

Track distance IW m

Min. distance Iﬁ %
|—ann m

W Enforce laptigger

Max. distance 1208 *
—T

Laptrigger presettings

Lap counter start value I 13: laps
Outing counter slartvaluel 13: outs

Lap time threshald I 103: 3
Lap time best preset I 1004003: 5
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Lap Trigger System

Lap Trigger (Timing Beacon)

> Electrical Trigger Signal
« In C 60 all sources of measurement channels can be used as trigger signal
« Analog input

« Digital input
o CAN input
« Signal (measurement channel) properties:
« Low active signal B I I I Threshold
1 . >
. High active signal R Time
i IR R Threshold

> Two types of trigger signal
« Main trigger (end-of-lap @ start/finish line)
« Sub-trigger (segment time, optional)
« Bosch standard:
« Main trigger >20ms, <40ms, low active
o Sub trigger >40ms, low active
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Lap Trigger System

Lap Trigger (Timing Beacon)

> Software functionality
« Race track topology and transmitter location frequently cause false triggers
« Software functionality prevents acceptance of false triggers
« Under race conditions, trigger signals are sometimes missed
« Software functionality introduces ‘forced trigger’

> Prevention of false triggers:
« Minimum vehicle speed for acceptance of trigger
« Prevents false triggers while vehicle is stationary in the pits
. Time based re-trigger protection
« Prevents false triggers due to signal reflections on main straight
« Lap distance based retrigger protection
« Prevents false triggers due to track topology

> Forced triggers
« Lap distance based insertion of ‘forced trigger’
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Lap Trigger System

Lap Timing

Variables for display:

Laptrigger _lapcurr_dls Current lap number
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_dIs Segment time of last segment
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Lap Trigger System

Segment timing

> 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:
« Lastlap completed
« Fastest lap

> Variables for display:

> Laptrigger_lapdiff Time difference between finished lap and last lap

> Laptrigger_lapdiffb Time difference between finished lap and best lap

> Laptrigger_dlast Difference of lap segment time compared to last lap
> Laptrigger_dbest Difference of lap segment time compared to best lap
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Lap Trigger System

Counting Outings / Laps / Fragments

I |
Speed | I
1 1 1 |
| 1
I | | | | | 1
e ! ! ! ! ! :
L L L L L L 1 :
T : Lap 1 I Lap2 I Llap3 I Llap4d 1 Lap5 | Lap 6 I Time
1 Outlap 1 1 1 1 1 Inlap 1
Power Start of Lap trigger Lap trigger Lap trigger Lap trigger Lap trigger End of
ON  Recording Recording
! (Power OFF)
I > |
e T
Outing

> Functionality
o 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: recording of lap completed, system shutdown
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Lap Trigger System

Counting Outings / Laps / Fragments

Speed

[ 1 [
II : Lap1 Lap 2 Lap 3 Lap 4 Lap 5 Lap 6 Time
1 Outlap Inlap
Power Start of Lap trigger Lap trigger Lap trigger Lap trigger  Lap trigger End of
ON  Recording Recording
1 (Power OFF)
I > |
e T
Outing

> The system is counting:
« Outing: one or several laps from leaving the garage to entering the garage
o Lap (min. 20% of lap distance travelled)
« Leaving the pits to lap trigger
o Lap trigger to lap trigger
« Lap trigger to entering the pits
« Fragment (less than 20% of lap distance travelled)
« Dyno operation
« Engine warm-up
« Power cycle on track (e.g. engine stalled)

Motorsport
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Lap Trigger System

Counting Outings / Laps / Fragments

> Counters can be displayed:

o Laptrigger _outcnt_dls Outing counter
o Laptrigger_lapctr_dls Lap counter
o Fractr Fragment counter

> Counters can be reset:
« Use diagnosis page in RaceCon

> Counters can be used to automatically name recorded files

° U Se fi I e n a m e te m p I ates i n Wi n DA RA B d i alog .Data logger C55/C60/DDUS: Read measurement data - |EI|5|
. . Templates for folder- and filenames | Save I
° [OUtIng] Value Of OUtI ng Cou nter Bazefolder: | c:/Bosch/CEO_Tutorial/ D
Subfolder:
[ [I a p] Val u e Of | a p CO u nte r File: | [cardinfo] outing [outing3]-lap03]-{fragment03] LI
Linked files =l
[ [fragment] Val U e Of fragment Cou nter Data transmission methods: ¢ Flashcard | FTF | Burst
Datatransfer with vehicle | Data to read and corvert |
. [###03] indicates ‘always use 3 digits with leading zeros’ R e
“waiting for connection ..
_ | Delete files after transmission
Awailable physical memory: 12457 MB | Close
Free disk space drive o 14039 MEB _| Auto Replacs =

Motorsport
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Lap Trigger System

Quick Diagnosis / Counter Reset

> Diagnosis Page:
« Double click on any Laptrigger_xxx channel in channel list
« A diagnosis window opens in main area

Laptrigger - template to create a laptrigger channel.

Settings Measurements

Track Conditions

. — Vehicle Speed 1 3. 1| ke/h / Button to reset lap distance to 0
AceptTiagerat | 2% Lap Distance c24H m
Enforce Trigger at 120] % / Button to reset lap counter
M ain Trigger B .
e e [ Outing Counter outs [ oot ] 4———Button to reset oufing counter
Signal Timeout SDUG_: ms = F i
o Soeed | 0 Main Trigger none| T=iTigs | ¢———— Button to generate trigger signal
(]
Best Laptime s <— Button to reset best lap time
...... Reset segment times and best laptime l\
Button to reset best lap time and
distance-based segmentation
ﬂ Canfiguration B Laptrigger_lapdist._dls
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Lap Trigger System

Retrigger Protection

> Time based retrigger protection

« Trigger is locked for 5s after main trigger was received
« To deactivate: set ‘Retrigger lock time’ to Oms

Caonfigure on

= a0 =l

Signal source

Iﬂ: -dE Laptrigger pin j
I Low Active Signal 'l
I ZEUUH:

Signal threshald
FRelease threshold

tain trigger settings

Detection time 153: ms
I Fietrigger lock: time EDUUﬁ msl

—>
—

f 5000ms
Main Trigger

Motorsport
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Intermediate tigger zettings

[T Active
Dretection time

Retrigger lock time

Segment liming
Mode

Lap zegment distance
from main trigger [m]

() Hide details
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Countdaown
Iode Mone ‘l
Start time 1202

Laptrigger conditions

Speed source Iﬂ B Speed_vfzg_dls j

20 3: km#h

in. speed

Track distance

Min. distance

¥ Enfarce laptrigger

tax. distance 1205 %

Laptrigger presettings

Lap counter start value 1 3: laps
Outing counter start value 1 3: auts

Lap time threshold

Lap time best preset
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Lap Trigger System

Retrigger Protection

> Distance based re-trigger protection
« Trigger is locked until 80% of track distance has been covered (3200m)
« To deactivate: set min distance to 0%

Countdaown
=l

Conligure oh |u &0

B tode M vl
Signal source Iﬂ: <4F Laptrigger pin j e

. Stark time: =
Signal threshold I Low Active Signal 'l _ =
Release threshold I 25003: Laptigger conditions

Iain trigger settings Speed source Iu; B Speed_vizg_dls j

Detection time I 153: s Min. speed 203: km#h
FRetrigger lock. time I EDUUE ms
Track distance | 4DDDﬁ m

Intermediate tigger settings i, distance 203‘ %

[T Active I 800 m

Detection time I 303: s ¥ Enforce laptrigaer
Retrigger lock. time I SDDUE mg Max. distance 120=4 %
Segment liming 4800 m
Mode I Mane 'I Laptrigger pressttings
Lap segment distance E2N Lap counter start value 1 32 laps
from main trigger [m]
Outing counter start value 1 3: auts
Lap time threshold 103: )
Lap time best preset 100,003: 3

() Hide details
—>
800m f
Main Trigger
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Lap Trigger System

Forced Trigger

> Distance based forced trigger
« After a missed main trigger, a forced trigger is inserted,
if 120% of the track distance have been covered (4800m)
« Inthis case, Laptrigger_distlap_dIs starts at 800m
« To deactivate: uncheck box

Laptigger Configuration
Canfigure on |u CE0 j
Signal source Iﬂ: <4F Laptrigger pin j

Signal threshald

I Low Active Signal 'l
I 2500 3:

FRelease threshold
tain trigger settings
Detection time

Fietrigger lock: time

Intermediate tigger zettings

[T Active

Dretection time

nigger lock time I

Segment liming

Mode INone -I

Lap zegment distance
from main trigger [m]

— |
b

() Hide details

800m

Missed Trigger T Forced Trigger

Motorsport
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Countdaown
Iode Mone ‘l
Start time 1202

Laptrigger conditions

Speed source IEI: B Speed_vfzg_dls j

20 3: km#h

4000 33 m
20 3: %
800 m

in. speed

Track distance

Min. distance

V' Enfarce laptrigger
tax. distance 1205 %

4800 m

Laptrigger presettings

Lap counter start value 1 3: laps
Outing counter start value 1 3: auts

Lap time threshold

Lap time best preset
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Lap Trigger System

Segment Timing

> Sub trigger mode
« Using main trigger (20ms pulse) @ Start-Finish-Line

o 3 sub triggers (40ms pulse) positioned @ 1000m, 2000m and 3000m

« To deactivate: uncheck

igger Configuration

Configure on Iﬂ C&0

L Lo

Signal source Iﬂ <4 Laptriggsr pin

Signal thieshald IW
Fielzase threshold IW

M ain tigger settings

Detection time I 153: ms
Retrigger lock time IW mz

« Detection time I 30 3: ms

Su b Retrigger lock lime I EUDUE ms
K Trigger )
Segment tirming

tode I Intermediate Trigger 'I

PR
Sub

Trigger

— |
1

[ A | Hide details

f Main Trigger

Motorsport
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Countdown
Mode INUHE 'l
Start time 0= =

Laptrigger conditions

Speed source Iﬂ: B Speed_vfzg_dls j

Min. speed I 203: km/h

Track distance I 40003: i
Min. distance I 203: %

¥ Enforcs laptrigger

Maw. distance 120 %

Laptrigger presettings

Lap counter start value Iﬁ laps
Outing counter stark value Iﬁ outs
Lap time threshold IW s
Lap time best preset IW B
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Lap Trigger System

Segment Timing

> Distance mode
« Using main trigger (20ms pulse) @ Start-Finish-Line
. Set ‘Mode’ to ‘Distance’ and enter desired segment distances
« Segment time is automatically calculated @ each segment
« Time difference to last lap and

Laptrigger Configuration

fastest lap is automatically Corureon = |

calculated @ each segment S T
. ignal threshal lm
« To deactivate: set ‘Mode’ to ‘None’ Roesss hestold [

I ain trigger settings

Dretection time I 153: ms
Retrigger lack time I 50003: ms

Intermediate trigger settings

+0.1s
W Active

Dretection time I 303: ms
Retrigger lock. time 50005 m=

Segrment timing

Mode ID\stance -

-0.3s

Lap seament distance 280 =
fram main tigger [m] 500
1000m 0
1000 |

() Hide detals

I | 1 1 -0.2s

f 0.0s 0.1s
Main Trigger
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Countdown
Mode INone 'l
Start time 120=] s

Laptrigger conditions

Speed source Iﬂ B} Speed_vizg_d= j

Min. speed I 203: krash

Track distance I 4000 33 m
Min. distance I 20 3: %
I 800 m

V' Enfarce laptrigger

Maw. distance 1204 %

I 4800 m

Laplrigger presettings

Lap counter start value Iﬁ laps
Outing counter start value Iﬁ auts
Lap time threshald Iﬁ S
Lap time best preset IW k3
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Lap Trigger System

Laptrigger Presettings

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

Laptiigger Configuration
Configure on Iﬂ CE0 j
Signal source Iﬂ: f Laptiigger pin j

Signal threshald

I Low Active Signal -
I 2500 3:

Release threshold
tdain trigger settings
Detection time

Fietrigger lock time

Intermediate trigger settings

¥ active

Dretection time

I a0 3: ms
I 5000 3: ms

Fietrigger lock time

Segment timing

Mode I Distance i
Lap segment distance 250 -
fram rmain trigger [m] 500

70

1000 -

() Hide detais
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Countdown
Made I Nane - I
Start time 120= =

Laptrigger conditions

Speed source |u b} Speed_vizg_dis j

I QDE: kmsh

Min. zpeed
Track distance

Min. distance

¥ Enforce laptrigger

Max. distance 1205 %

Laptrigger presettings

Lap counter start value I 1 Ej \ay
Outing counter start value I 13: outs

Lap time threshold

Lap time best preset

Preset values for
/lap counter and outing counter
Minimum laptime that a new ‘best

_— laptime’ is accepted

—————— Preset value for ‘best laptime’
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Lap Trigger System
Lap Trigger Diagnosis

Threshold Evaluation o Signal _ Retrigger _ Lap Counter
Logic Conversion "|  Characterization l g Protection 1 g Recording
' ' Laptrigger_mainsig_dls Laptrigger_maintrig_dls
Laptrigger_signal_dls Laptrigger_imtrigsig_dls Laptrigger_imtrig_dls
A A A
o 1s 0.4s
Time Time g Time g Time -
Analog signal Digital realtime A 1s pulse is generated, A 0.4s pulse is generated,
representation if a valid lap trigger pulse if a valid lap trigger has passed
has been detected retrigger protection

of input channel
with positive logic

Please note: Laptrigger_xxx channels can be displayed with RaceCon
and also recorded
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Lap Trigger System

Countdown Functionality

> 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 @ pit entry
« The trigger signal starts a timer countdown
« The current value of the timer is stored in the
variable Laptrigger_cntdown_dls which

Laptrigger Configuration
can be d iSplayed Configure on Iu CE0 j Countdown
Signal source Iﬂ: <iF Laptrigaer pin j Lo IW
Signal threshold lm Start time 1205 s
Fielzase threshold | 25uuﬁ Laptigger conditions
I ain tigger settings Speed source Iu B Speed_vizg dis j

Dietection time 153: ms Min. speed 203: bt
Retrigger lock time 50003: ms
Track distance 400033 m

Min. distance 203: %
V' Active 800 m
Detection time 3033 ms ¥ Erforce laptigger
FRietrigger lock, time 500033 ms Max. distance 120= %=
Segment timing g
Mode Distance hd l Laptiigger presettings
Lap segment distance 250 = Lap courter start valus 12 laps
fram main trigger [m] 500

750 Outing counter start value 1 3: auts
» 1000 LI Lap time threshold 103: s

Lap time best preset 100,003: g

Intermediate tigger settings

(~) Hide details
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Firmware

Firmware and Configuration
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C 60 Firmware Update

C 60 Firmware and Configuration

> C 60 holds 4 types of data
. Firmware - the software (program) of the C 60
» Configuration - the configuration of
« Input channels, CAN I/O, PWM
« Recording + telemetry configuration
» Display configuration
. Calibration data
« Characteristic curves and offsets created by online calibration at the vehicle
. Recorded data
« Measurement data recorded during vehicle operation
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C 60 Firmware Update

C 60 Firmware and Configuration

RaceCon
C 60 RaceCon Project
C 60
Consistency check
Program
rehive i Firmware Version 1.3 | € t
13 p ‘Update Firmware’
My Open Consistency check
Prcojseoct ﬁ- Configuration ‘IIIIIIllllllllllllllllllllllt
7 save Download configuration
My ‘Upload to File’
cal | @ L
Data
y ‘Download from File’
o WinDARAB ‘Read Measurement Data’
ut 12
Lap 3 <
BIN
I
Motorsport

C 60

Firmware Version 1.3

Configuration

Calibration Data

Recorded Data
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C 60 Firmware Update
C 60 Firmware Update

> During each connect between C 60 and RaceCon

< m— N
¢ | Firmware version
=. consistency check

Version match Version do not match
[ Sorster hﬂ Type [ Time | Sender [ Message
CED Succmish iy corrcied b drexalE Bt ST @ 14:26:59 CEO Successhully connected ta device[Ethemet <CP)
CED EFY. dhasck ncomnshd [EPY. Dovics: CED_RASE (007 ] %] 14:26:59 CEO EP¥. differs, device is locked [EPK A2L:CE0_BASE_0203 - EPK Device:CED_BASE_0204 1
(o0 ] [os ]
Firmware check Change program .
NEE Prog Update firmware on C 60
successful archive in RaceCon
B & Nev%o-iect = &a] Mew Project
-l R L ]
M Open iﬁﬂ Open
l:l |fvj Change pragram archive. . 9 change program archive...

BH Create measuring views. ..

!"‘?:“3 Update Firmware. ..
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C 60 Firmware Update

C 60 Firmware Update

> Performing the firmware update
« Inthe project tree right-click on the ‘C 60’ and choose ‘Update firmware’

= Ed Mew Project

o oe
B (M Open

};'j Change program archive...

BEH Create measuring views,..

ﬂ"‘?:“ﬁ Update Firmware. .. |

« A pop-up menu opens

Update C60 program firmware
Update the program firmware on the MS5.# series of ECUs. Optionally load new 421 and data fils.

ECU Type: |CBQ 'I
Select

Select program firmware archive [PST] file: / ﬁrmware

l _ 4 archive here

Update [curent project]
’]‘ Uze a new &21 fils:

<Use contert of PST: -

ECU Identification | Cancel

« Click ‘OK’ when done
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C 60 Firmware Update

C 60 Firmware Update

> Performing the firmware update
o The firmware update starts

Updating C60 program firmware 2=l

Updating C60 program fimware
Please wait until flash process has completed.

« Loading configuration
 Connecting ta B0

+ Downloading centent ta C60

= Flashing controllers on CG0

Cleaning up

Flash completion 50%

[anee]

« When the firmware update is complete, cycle the power of the C 60
2

ECU Reset
The ECU needs to be reset via 3 power cycle to activate the new program fimware

Motorsport
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GPS

GPS Sensor
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GPS Sensor e Ungrade 1 rem—s

> 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 60 (not covered here)
« Serial output -> Read in messages via RS232 Interface of C 60 (serial interface 2)

« Serial Interface is characterised by:
. Voltage levels
o RS232is standard (+/-12V)
« UART (0V/5V) needs level shifter
. Baud rate
« 9600 is standard for GPS, C 60 supports 1200...115200
« GPS Rx interface baud rate must match DDU interface baud rate
o C 60 Baud rate can be set with the GPS_BAUDRATE characteristic
« Data format
« C 60 expects 8 data bits, no parity bit, 1 stop bit (8N1)
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GPS Sensor

> Protocol

« C 60 expects NMEA Protocol (ASCII)

« The following messages are decoded:
« GGA GPS fix information
« GSA Overall satellite data
« GSV Detailed satellite data
« RMC Recommended minimum data for GPS
« VTG Vector track and speed over the ground

« On most GPS sensors, these messages are activated in the default configuration

> Sensor recommendation

« The system has been tested with a Navilock NL 403P serial GPS receiver
« This sensor is based on a UBlox5 chipset and is fully configurable with UCenter SW

Motorsport
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GPS Sensor

> Measurement labels
« The decoded NMEA messages are copied to these C 60 measurement labels

Motorsport
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gps_PDOP
gps_HDOP
gps_VDOP
gps_lat
gps_long
gps_elv
gps_speed
gps_direction
gps_declination
gps_year
gps_mon
gps_day
gps_hour
gps_min
gps_sec
gps_hsec
gps_smask
gps_sig
gps_fix

Soft
Ware Upgrade 1 requireq

Position Dilution Of Precision

Horizontal Dilution Of Precision

Vertical Dilution Of Precision

Latitude in NDEG - +/-[degree][min].[sec/60]

Longitude in NDEG - +/-[degree][min].[sec/60]

Antenna altitude above/below mean sea level (geoid) in meters

Speed over the ground in kilometers/hour

Track angle in degrees

Magnetic variation degrees (Easterly var. subtracts from true course)
Years since 1900

Months since January - [0,11]

Day of the month - [1,31]

Hours since midnight - [0,23]

Minutes after the hour - [0,59]

Seconds after the minute - [0,59]

Hundredth part of second - [0,99]

Mask specifying types of packages from which data has been obtained
GPS quality indicator (0 = Invalid; 1 = Fix; 2 = Differential, 3 = Sensitive)
Operating mode, used for navigation (1 = Fix not available; 2 = 2D; 3 = 3D)

BOSCH



GPS Sensor e Ungrade 1 rem—s

> Measurement labels
« 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])

. gps_info_satid[] Satellite PRN number

o 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
o gps_info_satsigstrengthl[] Signal, 00-99 dB
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GPS Sensor e Ungrade 1 rem—s

> Troubleshooting
« Electrical
« Is the transmitter signal of the GPS sensor connected to the
receiver pin of serial interface 2 of the C 60?
« Is the GPS sensor powered up?
« Does the GPS sensor deliver RS232 signal levels?
« Interface
« Do the baudrates of the GPS sensor and the DDU match?
« Isthe GPS sensor set up for 8N1 transmission parameters?
« Is the GPS sensor set up for NMEA messages?
« Are the GGA, VTG, RMC messages activated?
« With a correctly wired and powered GPS sensor the changing GPS time information
(gps_sec) can be immediately observed
« Is Software Upgrade 2 activated in the C 607?
« 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 20min.
« A correct reception is indicated when gps_fix is showing "3D Fix“

193 Internal | BEG/EMS1 CsM | 6/4/2010 | © Bosch Engineering GmbH 2009. All rights reserved, also regarding any disposal, exploitation, /

reproduction, editing, distribution, as well as in the event of applications for industrial property rights.



Fuel Consumption

Fuel Consumption
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Fuel Consumption Calculation

Fuel Consumption

> Setting up fuel consumption calculation and tank management for C 60
« Select ‘Measurement Sources’ in Toolbox
. Select ‘Fuel
o Select and drag ‘Fuel’ into ‘System Overview’
« Drop ‘Fuel’ on vehicle

Fie Edit Yiew Extras Help

(Not On C 60!) NEH 9 - v - |[Besignmede 28 amegs o - (W[ ]G | Racetade |l 2 @ B

%l System overview: New Project |

« A pop-up window opens

i Drag+Drop &

Y Sensitvin/Dffset
I speed

Macro actions

Ready, Mew Project dall Offine @
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Fuel Consumption Calculation

Fuel Consumption

> Setting up fuel consumption calculation and tank management for C 60
« A fuel consumption wizard opens

2
Fuel consumption configuration L~ Tank CapaCIty of vehicle
Select a fuel consumption gource channel for computing the fuel consumption. /
-~ > Select calculation mode here
~General « Using fuel consumed (summed-up fuel consumption)
Configure on device | pous = « Using flow rate (momentary fuel consumption)
T ank capacity I an0= | |
r— Fuel consumption calculation — i i
p & Select input channel and adaption factor here
s |Using fuel consured =| Use adaption factor to adapt value of input channel to
Fuel inpLt [@ B ecu_iuelcans =] = Joom Adaption factor to [ml]l  1ml per inc for summed-up fuel consumption
Consurption conection factor [[T000 | « 1ml /s per inc for momentary consumption

Factor to correct calculated consumption in C 60 vs. ‘real’
consumption of vehicle

— Remaining laps calculation
Mode I Last lap's consumption j \
Target lap consumption I 3,0033 | e

— Reset fuel consumption

—— Remaining laps with fuel in tank can be calculated
« Using fuel consumption of last lap completed

o o ree | ‘\ « Using target lap consumption (entered here)
Fieset signal source [ @ bt firmware_versiar | T Reset of fuel consumption values can be initiated
Reset signal threshold ILowActive Signal j * Ma.nua”y _USIng RaceCon . X .
el | —5| . U5|pg an |npl’1t channgl (e.g. a switch c_onpected to |rjput pin)
* By ‘power off’ (assuming that the tank is filled each time the
ignition is turned off)
< Back | THext | Cancel |

4

« Press ‘Finish’ to complete the operation

Motorsport
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Fuel Consumption Calculation

Quick Diagnosis / Counter Reset

> Diagnosis Page:
« Double click on any Fuel_xxx channel in channel list
« A diagnosis window opens in main area

E8  Svstem overview: Mew Project ﬂ Fuel 4 b x
Fuel - Computes the fuel consumption.
Settings Meazurements
- Button to reset total
Tank capacity I 00 | q - | erl Consumptlon
Reset to 0 .
Total consumption 54871 sset to (Reset with RaceCon only)
Consumption correction factor I 1.000
7 _n
Target lap consumption I .00 1 A0l Consumptlon e840 | .~ Button to reset fuel
EilE P : consumption manually
Fiemaining laps calculation I Last lap's consumption FUEI remaining I (Can also be trlggered by
channel or ‘power down’)
Fieset fuel consumption I by RaceCon Last Iap's COnSUmptiOn ! 5 y | Freset
// Current lap's consumption 08ea |
Settings Laps remaining 3524
overview
_ﬂ Configuration l B Fuel_fuelcons_dls
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Fuel Consumption Calculation

Example

Fuel
1. 1 1 1 1 1
Tank ) I I I
capacity | | ! ! ! ~ Fuel_fuelcons
| | | |
| | | |
| |
I
|
| |
| | | |
I I I I
1 1 1 1 1 1 — Fuel_fuelrem
1 1 1 1 1 1 R
| | | | | | .
I Lap 1 I Lap 2 I Lap 3 I Lap 4 I Lap 5 I Lap 6 Time
Outlap behind Pacecar Inlap
Fuel ,
I I
| |
| |
1 1 /Fuel_fuellapold
J/Wel_fuellap
| Lap 1 I Lap2 I Lap3 | Lap 4 I Lap5s | Lap6 Time
1 Outlap 1 1 1 1 1 Inlap
Fuel_fuelcons_dIls — Running fuel consumption, starting at ‘0’ Fuel_laprem_dls — Remaining laps with fuel in tank

Remaining fuel in tank, starting at tank capacity
Fuel consumption for current lap, starting at ‘0’
Fuel consumption of last lap completed

Fuel_fuelrem_dis
Fuel_fuellap_dis
Fuel_fuellap_dis
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Contact

Europe:

Bosch Engineering GmbH
Motorsport
Robert-Bosch-Allee 1

74232 Abstatt

Germany

Phone: +49 7062 911 79101
Fax: +49 7062 911 79104

North and South America:

Bosch Engineering North America
Motorsports

38000 Hills Tech Drive
Farmington Hills, M| 48331-3417
United States of America

Phone: +1 248 876 2977

Fax: +1 248 876 7373

Asia Pacific:

Bosch Engineering Japan K.K.

Motorsport

3-33-8 Tsuruya-cho, Kanagawa-ku, Yokohama-shi
221-0835

Japan

Phone: +81 45 410 1650

Fax: +81 45 410 1651

E-Mail: motorsport@bosch.com
www.bosch-motorsport.com

Status: 27 September 2011
© All rights reserved by Bosch Engineering GmbH,
also for the case of patent reports.

All rights such as copying and forwarding through us.
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