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1| Onboard Network Concept

1 Onboard Network Concept

UBAT
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(term30)
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NOTICE

cifications of your device.

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

2 Communication channels

CAN bus

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

Ethernet channels

The C 70 has one 100 MBit full duplex Ethernet communication ports. The port is intern-
ally connected with an Ethernet switch. The Ethernet ports have 'cable auto crossover'
functionality.

RS232 ports

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

Vehicle diagnosis connector

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

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

Pin 16 CAN Low Diagnostic CAN bus

Pin 10 K-Line ECU diagnosis

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

Bosch Motorsport

Data Logger C 70 Manual 5/112



3 | Preparation

3 Preparation

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

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

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

Important information on Electromagnetic Conformity

To avoid unwanted interference with the environment (people, animals, electronic devices)
or unwanted harm to the environment, it is mandatory that the user of the C 70 carries
out an appropriate analysis to determine the electromagnetic interaction the C 70 may
have with its individual installation environment.

Disclaimer

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

Please retain this manual for your records.

NOTICE

In this document, all screenshots are created by way of example for a
display. Please consider this and replace the product names with the
name of your device.
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Power Supply | 4

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

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

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

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

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

Bosch Motorsport Data Logger C 70 Manual 7/112



5 | Analog and Frequency Inputs

5 Analog and Frequency Inputs

5.1

5.1.1

Analog inputs

- Oto5V

12 bit A/D converter

— Switchable 3.01 kOhm pull-up resistor

Linear phase digital filter

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

effect input with 2.5 V trigger level)

— 20 kHz max. frequency

— 10 ms measurement window

Analog inputs

Measurements channels

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

10 kHz acquisition rate, up to 1 kHz recording rate

[rata - Mew Project - DDLU - Input-channels - AMADS - f_wheel_fl

Search:

Ilzed M ame 4 w 1 Source  +  Description
B f wheel fl Doy Wiheel farce front left
Q f_wbeel fl_fi nouy Wheel force frant left
Q raw_[_wheel_fl Douv Wwhheel farce front left
Q rav_f_wheel fl_fi nouy Wheel force frant left

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

Measurement labels with the characters ‘_fi' show filtered values.

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

Measurement label

raw_name
raw_name_fi
name

name_fi

Function

mV value of sensor

Filtered mV value of sensor
Physical value of sensor

Filtered physical value

Filtered channels are routed through digital low pass filters:

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

— Linear phase — no signal distortion

Digital filters eliminate ‘out-of-band’ noise

Cut-off frequency automatically adjusted to recording rate

Latency compensation — no filter delay in recorded data
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Analog and Frequency Inputs | 5

5.2 Configuring inputs

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

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

=- Gu Mew Project E
-~ DoV

- @ Logger

- (M Display

: CAM Bus1l

! CAM Bus 2

: Computed Channels
=3 ] 1/0 Channels

..... 4F ANAOZ

..... “iF ANADL

..... “iF AMNADS

..... “iF ANADGE

..... <4F ANAOT

..... «iF ANADS

..... «iF REVD1

..... <iF REVOZ

..... <4F REVO3

..... «iF REVD4

..... [ Calibration tems

..... T3 Macros

..... fe Math Channels

..... Je Conditional Channels

..... Group adjustments
w7 Marter [

m

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

E— DDU7.1p - Race
@ syeien [ g Took  windows

FRTre—
oo g o
w B stoon

0 ew project | (8 o7 | b [T

W——\

® ecbo

The “Bosch Sensor Wizard"” opens.
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5 | Analog and Frequency Inputs

CEmE
Tst: Choose the i E)

Select a sensor, based on the order number.

sensor’s category
~a
Sensor category [TEMPEHATURESENSOHS v] Calibration data
) Sensorgroup  [NTCM1Z z) | @ Pulp i .
2nd: To narrow yg i & . | These calibration
choice, choose a Order number N O B values will be used
type 0280 130 026
yp A 113 120
a7 |F 02U VD0 123-01 i 0
3rd: Select the / 186 100 |
exact type = -
435 n
84 50
SELEEEGE 175 40
TEMPERATURE SENSORS o =
. £3. | Sensorgoup 2500 »
Opens sensor’s N | NTCh2 s e
datasheet > [ Topmssem | 5396 0 -

E Frih
4. Click 'Finish" when done.
The “Create channel” window opens.
5. Enter the channel name and description.
kS
Craats Channel F oY
Set the urique name for the charnel and add an optional descrption.
Name:
[t_rad_out
Desciription:
[utet ternperature of radistof
Cancel
y
6. Click 'Ok’ when done.
The channel is inserted into the C 70 Project Tree.
Project % % || @d neweroject [ ppU7 |
o G New Project -
o[ DDU7 m B
& Logger sv Name: t_rad_out.
- (@ Display R
CANBus2
Computed Channels & -
Channel is linked %ﬂi:mz‘ = - o
— t_rad_out _— B ey EEET—
to ANAO3 Pl | 1 HE . |
o a3 ANADS e o
o N .
2o Y ! il ¥ e
o 5 —
pmEs [ oo \ '"?‘
T T [5 ™ ——
Braw_t rad_out fi Moou7  Outiet temperst
[t rad out @oou7  Outiet temperat ET
s e T—Calcu[ation of
Input pin Pull-up physical value with
resistor is activated characteristic curve
Available measurements for channel:
Measurement label Function
raw_name mV value of sensor
raw_name_fi Filtered mV value of sensor
name Physical value of sensor
name_fi Filtered physical value
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5.2.2 Configuring a generic linear sensor

Example: Acceleration sensor 5 g

— From sensor data sheet - operating characteristics:

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

— Sensitivity 400 mV/g, Offset 2,500 mV
— The sensor has a linear output signal with sensitivity and offset
1. Click on ‘Measurement Sources' in the Toolbox.
2. To expand the list of I/O Channels’, click on "+" in the C 70 Project Tree.

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

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

£ A ™
TS ==

Fin Properties
Configure the analog pin properties.
Pullup value: [3,1]1 kOhm v]

Fin Diagnosis & monitoring limits

[ Enabled  Minmum: | 50001 mV

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

Bosch Motorsport Data Logger C 70 Manual 11/112
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Physical
(channel)
value

Sensitivity / Offset Properties

,

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

==
-

14

Choose unit
le— group and unit of

physical value

Enter values from
sensor datasheet

-

Electrical (pin) value

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

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

d

Physical limits
of channel

N

Analog Source Properties
Adjust the analog source properties.

Enter physical
limits of the sensor

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

NOTICE

Working with automatically created measurement sheets is ex-
plained in chapter ‘Setting up an online measurement [ 28]'.

7. Click 'Finish’ when done.

8. Enter a channel name and a description.

9. Click 'OK" when done.
The channel is inserted into the C 70 Project Tree.
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Analog and Frequency Inputs | 5

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

— The sensor has a nonlinear behavior

— Use characteristic curve for linearization

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

+5V
'

3 kOhm Pin

A
T Thermistor

5

1. Click 'Measurement Sources' in the Toolbox.

2. To expand the list of 'l/O Channels’, click on "+" in the C 70 Project Tree.

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

Bosch Motorsport Data Logger C 70 Manual 13/112
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Uspern - g
5% Emergency uniock

| ssvewpRp

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

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

s hpors Ao

-l ANADS

2

2 s

Qoo i

e | E
[
= P e |
Woou?

Woou7  Outiettemperat
Woou7  Outet temperat:
@oou7  outetterperat.

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

@intostats [ B3 Lo sommed

A "Characteristic Curve Wizard" opens.

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

£ - B
e

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

[C] Enabled |

: | 50001 mv
um: 5000 =

mV

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

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

Choose 'Ohm' to
enter datasheet

90 T T 2 T T .
" : BB Ve on___= U™ yalyes directly.
20 5 unit group S unit —
[temperate ] '€ ~ Select physical
70 1 Ohm T unit.
1 632 80
. «° 2 a7 70
Physical 3 1245 60
channel) = | | . .
(¢ ) : 4 L | S—Enter resistance/
value “o il %65 0 t H i
o 5 emperature pairs
0] 1 = 500 2 from sensor data-
” * | \ sheet here (the

3.01 kOhm pullup-
resistor (s auto-

» matically taken
o 1000 2000 3000 4000 5000 6000 .
Ohm into account)
g

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

!
e e O e

Analog Source Propertics
Adjust the analog source propeties.

Enter physical limits
of the channel

E] - - . . . Limit minimum
[

Limit madmum

&0

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

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

e el

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

9. Click 'OK" when done.
The channel is inserted into the C 70 Project Tree.

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

curve for sensor s disabled

Input pin Pull-up
resistor is activated

Available measurements for channel:
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5 | Analog and Frequency Inputs

Measurement label Function

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

NOTICE

Working with automatically created measurement sheets is ex-
plained in chapter ‘Setting up an online measurement [ 28]".

5.2.4 Configuring a multipoint adjustment

Example: Measurement of wheel force

— Physical property ‘wheel force' not directly measureable

Load transfer through suspension kinematics

Physical value at sensor position defined by vehicle

— Curve definition by online adjustment at vehicle

> Force at sensor

Force at wheel

1. Click on 'Measurement Sources’ in the Toolbox.
2. Expand the list of 'I/O Channels’ by clicking on ‘+" in the C 70 Project Tree.
3. Drag the ‘Multipoint Adjustment’ analog signal source from the Toolbox and drop it

on the desired analog input channel in C 70 Project Tree.
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5.

DDU7.1lp - RaceCon V2.5.0.2002

Diply ements
Measurement Sements

Drag + Drop —

=) sensors

B soscrwaara

1 customizedsensor
(2] Anslogsources

= 3

=

(=) Computed sources

Adstment camel
[

B chersaterisiccurve

Bruel

4 Ssenoveven | 1) Dsetnanases
T | wornts @ x

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

e Tme Serder vessooe

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

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

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

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

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

(Bainfostotus |GG Log -somped

A ‘Multipoint Adjustment Wizard' opens.

To activate the internal pullup-resistor, check the box. The internal pullup-resistor is
used to get a 5 V signal at the analog channel of the C 70. It allows you to use a push-
button. The fixed value of the internal pullup-resistor is 3.01 kOhm. If using an addi-
tional external pullup-resistor, set up the overall resistance.

- ™

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

N

Enabled

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

< Back | ’ Next >

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

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

of channel online calibration

N 0

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

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

9. Click 'OK" when done.
The channel is inserted into the C 70 Project Tree.

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

g ANA0

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

I

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

Available measurements for channel:
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Measurement label Function

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

Online definition of the curve is covered in the chapter ‘Online calibration of measurement
channels [ 33]' of this manual.

NOTICE

Working with automatically created measurement sheets is ex-
plained in chapter ‘Setting up an online measurement [ 28]'.
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5.2.5 Digital filter details

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

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

Digital filters eliminate 'out-of-band’ noise

Spectrum
P Filter Characteristic

A T\

Sensor Signal Spectrum

“/ Moise
e

Freguency

Cut-off frequency automatically adjusted to recording rate

4 Spectrum

““““ ™
A

A

i ‘\0.5 ¥ recording rate

' \ Frequency

-

0.4 % recording rate

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

Linear phase — no signal distortion

] ‘ Recorded signal 100Hz
\// (unfiltered)
Sensor signal with noise d0A N
[ / \ Recorded signal 100Hz
[N | (filtered)
/ \/ \/

J———

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

— Filtered signal is delayed with respect to real time signal
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C 70 filters have constant, frequency independent delay

Delay (e.g. 22 samples at 10 ms) is corrected during recording
— No delay filtered vs. unfiltered in recorded data

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

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

5.2.6 Configuring a frequency input

Example: measurement of wheel speed

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

— Calculation of wheel speed with wheel circumference

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

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

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

o 2 VO Channels

Drag + Drop

@)
met
PK Device: DOU7 BASE 0727 )

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

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

5. Click ‘Next'".

6. Define the settings for the sensor.

Velocity Properties I
Configure a frequency inpLt to measure a linear velocity.
Number of teeth on the
| Number of increments: ‘ ‘“E" | -
pulse wheel

Circumference of wheel

| Whee! circumference:

20001 mm | -+ !
for speed calculation
| Enst ety [i68e 5 | <«— Choose data type of the

measurement variable

Limit minimum: [ 0] kmm

Limit mazmum: l A00E] kmm

Measurement shost: - | 44— Enter name to automatically
create a new measurement sheet

[ <Back ]| [ mew> | [LoPnshi] [LCancs.]

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

9. Click 'OK" when done.
The channel is inserted into the C 70 Project Tree.

Project 2 x| G Newprojct [ DDUT |
Computed Channelz =
/0 Channels

&

< ANAD3
< ANAD4
< ANADS
< ANADG
< ANADT
o g Ancos LIFY ¥
Channel is linked e <1.Evm
I vwheeln
to REVO1 TR
= REVO3
i REVO4
@ Calibration ltems
B Macros i

sooEyp

Data -REVOL 7 x

EE]
Boou7

Brea_y_wheel_f
BBfreq_y_wheel_iLf Boou7
Bv_nheel i Woou? .
B nheel Boour Input pin Number of Wheel
Bv_nheel i (®oou7 .

has hall  teeth circumference

T interface

Available measurements for channel:
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Measurement label
raw_name

raw_name_fi

Function
mV value of sensor

filtered mV value of sensor

name physical value of sensor
name_fi filtered physical value
NOTICE

Measurement of ‘Revolution’ is similar.

5.3 Configuring computed sources

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

Sensitivity/Offset calculation on input channel

Characteristic curve calculation on input channel

Computed vehicle speed

— Lap trigger (covered in a special separate section)

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

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

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

4 newproject ([ 007

DDU7.p -

o

ARy

FLL BN Ty

z
H
K

(TT7 10

Drag + Drop

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

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

oou7 -,
oou7 -,
D0U7 -,

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

|| Bainforstaus [ B Log -stopped

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

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

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

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

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

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

The channel is inserted into the C 70 Project Tree.

NOTICE

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

5.4

Hysteresis

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

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

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

A "Hysteresis Wizard' opens.
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Hysteresis properties
Hysteresis funciion wil be defined by hresholds fornput signal andltwa possile sates of the cutput signa
120 - Input charnel
BRire -]
100 Unit group Uit
1 B = =[F—
80 : State A
Gt A 0] 5
@ 60 : Trveshoid A6 5501 s
Delay 428 0 ms
@ Siac B
Output B
20 ] ; —
Treshold B2A ]
L Tehod 8.0
0 @ ‘k i Delay B->A 0] ms
40 s 0 % 60 65 7ine( D[\EE!V Defaut state

< a)

< b)

a) Choose input measurement channel.

b) Choose unit group and unit of output.

¢) Enter output value of state A in the unit selected in b).
d) Enter threshold value when state changes from A to B.
e) Enter delay time when state changes from A to B.

) Enter output value of state B in the unit selected in b).
g) Enter threshold value when state changes from B to A.
h) Enter delay time when state changes from B to A.

i) Enter time when the hysteresis function is activated after vehicle’s startup.

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

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

Hysteresis output properties L——
The hysteresis oLtpui type can be changed
120 T Output type.
100 1 o [ Fores e
v B Factor | s/ine
80 ] : Offset
@ 60
40 4
20 4
: [A] ‘
40 45 50 55 60 65 || Measurement shest

i

Choose data type of
&— the measurement variable

l&— Check the box to force the
channel's quantization if the
quantization should be a fixed
value in the whole CAN system

\«— Enter name to automatically
create a new measurement sheet

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

Click "'OK" when done.
The channel is inserted into the C 70 Project Tree.

2o -
(=] Channel1

= &4 New Project
@ DDU10
@ Logger
@ Display Description
3 CANBus1
3 CANBus2

Name: Channel1

Channels available
in Computed sources

-8B

3 CANBus3 Input channel Output == =)
wmesec | 1% I
1681
Channell_boolear~]

@ Calibration ltems

® Macros
< Math Channels
£« Conditional Channels
Group acustments Calculation of hysteresis
@ Master Devices
@ Measurement Container channel
oete T x
Available L
me. . [~ ] source [ Descriotion
measurements  [Ecname: @oouio No
£} Channell &®DDU10 informa
for channel B channe_bookan @oouio tion

Statistics | & Math Channels | 7 Conditional Channels
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5.4.1 Special functionality: Vehicle speed

This functionality allows:

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

— calculating vehicle 'speed over ground'.

Vehicle speed calculation function

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

Calculated speed is maximum of both speeds if speed difference between wheels >
limit.

— Calculating vehicle speed of 4 wheel drive: (Wheel speeds of all wheels as input)

Calculated speed is speed of 2nd fastest wheel.

5.4.2 Setting up calculated speed

1.
2.

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

Drag the ‘Speed’ computed source from the Toolbox and drop it on the project name
in the C 70 Project Tree. Do not drop it on 'C 70’!

@ DDU7.1lp - RaceCon
System Senay

8 e Project 08 0007

ata 0007 nx

2

Drag + Drop

4 sy overvew [ st

stopped

A 'Calculated Speed Wizard’ opens.
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e

Calculated Speed Configuration

Select speed inputs for calculating a reference speed

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

|=|| <8 Choose individual wheel

Speed input front right: @Q wv_viheel_fl
speed channels

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

4. Click 'Finish" when done.

The speed calculation is inserted into the C 70 Project Tree.

Speed calculation
in DDU Projed_:;‘@—-

Tree

A oo | 07 0 e

N [}

s (== =

Measurement e [ g
channels
calculated speed
and calculated

distance -

Configuration g

s x
5135 X

. =
window Ele} 7 s - 310)

2 0o

@rioons [@icnios s
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6 Online Measurement

C 70 configuration

— System configuration (channel + display configuration, CAN 1/0, etc.) is stored in the
Cc70

— Use RaceCon to create and download configuration from the PC to C 70 Communica-
tion 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

6.1 Setting up an online measurement

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

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

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

Project L s New Project
- @ New Project
= Measurement Container
& Measurement Folder L
[ Sheet2
- B Sheetl

RaceCon changes/
automatically

to "Calibration/
Measuring"

(]

No information

C=res

2. Click on the ‘Folder/Sheets’ tab, which appears when you are in the ‘Calibration/
Measurement’ window, to create a new measurement folder.
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3.

6.

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

8 wessurem{ Add fr 1 |

@ [Siowail|
39333
[srowan]

c Sadc_dagnostic_stat
B odiust.data_nv_cop
Sarao1
Sana0z
st vave Bs
5 Dlagroscs Boor
—_— Boneos

e Banoos
Banao7
Sana0s
Banaos
SBanato
Sanon1
E=
Banat3
Sanas
Banans
SBanats.
Bb_pwr_good
B con_sauowares
3} can_odestate_oo1
) can_Nocesate 00z
3 can_odestate_ooz ~
B v

No
information

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

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

Sheet2 | [ sheet 1

N/

Tabs to switch between sheets

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

Drag a measurement element from the Toolbox and drop it on the measurement

sheet.

o » 1 I e &

o

@

oouto

&y o

Devies

Dislay Elemens.
Mossurament Elements

5 Measurement Label

L U |
5 Kaobs.

 Knob
a char
E

Drag + Drop

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

If the C 70 shows the green status, the value is displayed.

Bosch Motorsport
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= [Showall

B3O 3D B showall

——
Drag + Drop B acus_cota_rv_copy

Banaot

Sano02

Baraz

Bamos

Sana0s

E

Sanoo7

Sana0s

Banaos

Sanato

Sanat1

E

RaceCon offers different types of measurement elements:

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

time sec | 2351 s 'ﬂ

Measurement label Lo
Numeric indicator

— e _ceo

18 7 T

physical value

8 L t
14:17:18,000 14:47:24 000
time [hh:mm:ss;ms]

Oscilloscope (Chart)

6.1.1 Automatic creation of measurement sheets

RaceCon can create measurement sheets automatically.
You can create and use measurement sheets with the C 70 as well as with all other devices
connected to RaceCon.
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&1 Tumleis0° Workspace:
I3 Tum int 0 showord |
8 snep o re|

=) sensors
& Bosch wizard

o @ V0 Chamas Drag + Dro B oo seor

@ Calibration htems (3 Analog sources
& Macros [ Characteristic Curve.
72 Gt L.
7 CondtonChnndt B s
o s 5 ey s
@ it

& Measurement Container B Revolution

2 velociy
3 Computed sources
Data - Computed Crarmels 3 Adustment channel

[ characterstc Curve

B el

] GearLookup Table

+ =] sou. [=] vescrpton B rosteress
& Lavtioos
1 P e
W Sersitviofse

=

a x|

Conputed Charnci 4 system overvn | ) Datasetmansges|

£

Crgroenomsos e [ Wormingst) | [ Messages) 22U

Canchangevisbity

Type Tme s Messoge
052519 DDU7-Ne...  Successuly comected o devie(Ehemet D).

@) 09313 0DU7-New. EPKcheckuccesfl, (K Device: DOU7 BASE 0727 )

@ 0e26:21  DDU7-Ne... Logger deta maiches thelocal data.

CanChangedProtectionstate

@ainorsians | G Cav Log - someed

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

-
Computed Sensitivity / Offset Wizard - Add _ ==

Sensitivity / Offset Properties
Adjust senstivity and offset by ediing the values on the right side
4 T T T . Input channel
= diselay_brighiness -
i e e L Y Ais unit group Y Aods unit
3 B g 2 Sensitivity
el e o S fmsedda T
" Dt
¥ Ofet
1 | “.Dﬁl none
[]
El
o 2 4 L] 8 10 1z 4
none
cBack | [ubetzn] | | [ cancs ]

-
Computed Sensitivity / Offset Wizard - Add New

Analog Source Propettics
Adiust the analog source properties.
4 T T T T Limit minimum
! ! ! ! - ]
3 SR e e Limit mapimum

[ 3233333333333 ]| ma
Output data type

2 FEERe et A e A s R g

E [ Force quantization
1 Facor | 105 mAvine
]
. =~ Select gxisting sheet
o 2 4 5 s 10 2 1 < from list or enter name
= of new sheet
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o

4

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

Create Channel

Name:

brightness

Description:

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

| Project 2 ox
=~ G MNew Project

ol

i@ lod[§ Open..

4 newprogect [l pou7 |

Name: brightness .
¢ Click to create

measurement sheets

- [IW Dis T |
EH Create measuring views...

X CA‘ = !

= CAl .@ Dewnload configuration...

2 Con
: r=) Synchrenize 3

.
Description:

Current measuring media 2 Input Channal

O o Y
display_brightness

Create dataset...

PIN/SuperPIN... 3

. W CCI L Import...
- [ Measu

Properties

=
R
Gm@:-) Export...
@
=
X

Delete

_Paia - Computed Chai

ae  Rename..

Q B [ show all

|_Name W lz‘ Sou... E‘ Description
B brightness !DDU?

Edbrightness [Moou7?

The automatically created sheet is inserted in the Project Tree under ‘Measurement
Container’ and ‘Device Channels'. If the C 70 is connected to RaceCon and the status
is green, live values of the channels are shown.

6.1.2 Using the measurement sheets

1.

When RaceCon is online, press the ‘F11' key to switch from ‘Design Mode' into ‘Race
Mode'. The measurement sheet is extended to full screen. The button for offset calib-
ration is active.

Switch between different sheets using the tabs at the bottom of the window.

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

acc_lat - User-defined
| phys | 0,0000G  SENSITL.. 400,000 s
raw 2490,0 mv OFFSET  2500,000 mV

MIN -5,000 &

MAX 5,000 G

ADJVAL 0,000

i

6.2 Online calibration of measurement channels

— Analog sensors drift with age, temperature, etc.
— Manual calibration is necessary
— Solution: online offset calibration
— Example: acceleration sensor
Due to sensor drift:

at 0G physical " At 0G physical
Acc U,,=2400mY Acc 0G measurement

sensw

'S b q

T o
Sensor datasheet: Offset calibration

400mVv/G
Offset 2500mY

6.2.1 Enable online offset calibration for measurement
channel

During creation of the measurement channel

Bosch Motorsport Data Logger C 70 Manual 33 /112



6 | Online Measurement

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

2000

1000

Measurement sheet

0 1000 2000 2000 4000 5000 6000
mv .
W
:

In the channel view

ANADSRedp1 B acclat

Name:  acclat

Desaption:

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

Activate switch

ICEETCREY <+ |

6.2.2 Performing the online offset calibration

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

to enable online
calibration

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

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

ment channel name in the Data Area.

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

Raw 0| mv
Pn 0,00
= Lics 4000

Calibration

target value. —> [T

Calbratesdystnent pas . A

Initiate
calibration

P

The sensor’s offset is now calibrated.
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6.3 Online calibration of multipoint adjustment
channels

Example: measurement of wheel force

Physical property ‘wheel force’' not directly measureable
Load transfer through suspension kinematics
Physical value at sensor position defined by vehicle

Curve definition by online adjustment at vehicle

Force at sensor

Force at wheel

Create a multipoint adjustment measurement channel. To create a multipoint channel,
see chapter ‘Configuring a multipoint adjustment [ 16]".

Download the configuration on the C 70. To connect the C 70 to RaceCon, see
chapter ‘Setting up a new RaceCon Project [ 51]".

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

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

Orine v
Raw 4] mv

Click to open i phys | 18883,50) MN
measurement  rrera|

i - ANADT - none. Calbrate
channels in data i S :
view mmT 2 Analog and physical

e
Double-click 500 e
to open . Click to open
online view calibration o
s 0 2000 o0 o0 w00

— ) window i

Click on 'Calibrate adjustment points’ to open calibration window.
r ===

Multipoint adjustment calibration l o )
Enter an adjustment value and click Calibrate’to set the new value

Multipeint calibration on f wheel_fr

Point Value Unit Calibration
1 1000,00Jnone, Calibrate
2| 3000,00 none |_Calibrate
3| 4000,00 none | Calibrate
4 5000,00 none | Calibrate

Close

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

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

Bosch Motorsport

Data Logger C 70 Manual 35/112



6 | Online Measurement

8. Press the ‘Calibrate’ button of the desired calibration point.
9. Repeat for all curve points.

10. Click ‘Close’ when done.

The calibration curve is displayed in the online view.

demo.rp - RaceCo

R e e ;
1 _
fou [ o]y

phys. [ 2500, 00] none

15000

Pim out
Wl sersitiyfoffset.
Spees

5000

o 1000 2000 3000 4000 5000
< v o

No information

Adjustment points vs. offset adjustment

o =
A S— g\
— T
| [Paien Vel Ut Calbraton | [ opm=] H Calivats I

1 o 0 b ﬁlf-_

E WL evne | Calbwase | Calfrate sdustmenl poinis

¥ 0000 rans | Callbrss |

E SO OY e Callrene

[=

Caltbration of
individual
curve points

L

Ulll UN
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7/ Error Memory

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

7.1 Error memory representation in RaceCon

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

.\

No information

[
B’
B
0
i

7.1.1 Accessing the memory

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

200062526 AN
a0 Opentine e gyTne TA20062826 AN
ey Openine DGTne  Us20062627 AN

o

)

®
-]

ONAEEEEAA

e

Sender Message

EY T e
=

i
i

P B

DDUI0-NewProject K chack sccess, (5K Devee: DDULD_BASE D401 TST4)
DOUID-NewProject  Devica cata matches e loca data.

No information o0 Nerget ety e e et .

123318 DDUIO-NewProject  Start of cabe breskage detection succese O

©60600
RGREE
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7.1.2

Calbratonezsurng

59 Messurement Foder 1

@5 bl o oS
‘ 2 wﬂ@\‘%ﬁ, ooty

R i i [—

e E e gps_speed 0,00 kmih |5

 [Bution_ANA_8

.0 none

- |Button_ANA_9

.0 none

- [Page_Switch ANA 1

5 none

Poti_ANA_3_Brightne..

.0 none

Poti_ANA_4_Revoluti... 212,5 rpm

- |Button_ANA 8 0.0 none.
,,,,,, Poti_ANA_4 2125 rpm
[Poti_ANA_4_Revolution 212,5 rpm
rom

[Poti_ANA_4_Test

B 00 Cleareror memory
BlIsneet 1 B 005 - Open cror memory

10505, ANAD L Bbove treshol), for 250,15 -]

[ Je=|
ol EEEELLS
X

Name.

. DDUS - Clear error memory
I. DDUS - Open error memory

J

DDU9, ANAO 1(Above threshold), for 250,1 § ~

The memory is situated inside the device and is non-volatile. As a consequence, an error

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

An error is deleted from the list when

— the user actively clears the error memory

— the user updates the firmware

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

power cycle.

Clearing the error memory

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

tion:

DDU10_Test.rp - Rac

200062827 A

o)

B = @ S
neme s [ esapon

No information

730

Sencer

visage

D0U1D -New Prosct
D0U1D -New Proct

EPK heck successf, (PK Device: DDUI0_BASE_0401.TSTS)
Device datamtches the ocal dota

D0U1D -Hew Proct
D0U1D -NewProgct

Succestly deared e eror merary.
Strtof cabebreatage detcton sucess o
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‘ ‘ : : : ' L. DDUS - Clear error memory |
il I ’ [ DDUS - Open error memory

7.2 Information on errors available from the
error memory

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

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

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

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

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

the system):

0 (no error present in memory):

No orange border~_ @ trs=

(8 oo
@ oouion)

w1
3 canBus2

B canBus3

3 CaNBus
Computed Channels
2 1O Channels

@ Gelibraton tems
& Macios

e Math Channels

e Conditonal Channels
Group acustments
Group

@ MasterDevices

@ Measurement Container

MIL off (black) —
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Tree Duration Aaive
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(& Frequency sources
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B GearLockup Table
Hysteresis

No entries ————
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Tl o=
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= e
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AN Opentine i35
Ay Openline a1
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Measuenent Sorces
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BB CustomizedSenor
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B SershiyOffse
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2 (at least one active error present in memory):

DDUL0_Testrp -

B uewmm

Blinking orange border\ R

4 @ Logger

MIL blinking orange™ || & s

o 5 CanBus2

o D CANBus3 420062526 A
2 D euss avar Openiie @5GTue  TAZI0S22 M

B CompaedChames a0y Openine Qi 1AZI08227 A

o @ ooumi:
bt

a8
B Leptigse
e

Strtdetctin of e @ speed

Hessage

D U DUD-NewPoedt S dhedksucessh, (B Devie: DOUID BASE 0901 TSTH)
D 17332 DOU-Newogdt  Devce dotamatches e ocal dat

Info cycling through
errors present in —____|
error memory 9

Noinformation 1§ s oouso-enproser oty dewred e eremenery

D 7338 DOUD-Newpoedt  Strtofcablerekage dtecton successfl. o

7 New ProjectDDUIONIO Grarrels

7.2.2 Error Properties

The following channels are recognized and memorized inside the devices:

err

@B@Q@IIHI@IH

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

error_location_rotate _ Dbug error location rotation

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

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

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

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

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

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

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

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

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

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

on error 2 ... n-1

il ment list

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

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

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

azurement list

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

The verbal representation of the numerical codes of these labels can be visualized in the
properties window of the measurement page:
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%L T standard -~ | [2] v

4 Channel Measurement
Actual measurement rate
Default measurement rate

4 Channel properties
Address
Annotations
Description
MName

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

0x 25040895

signals global state of error manager
error_state

| Physical conversion

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

Physical maximum 2
Physical minimum 0
Physical quantisation none
Physical unit

Annotations

7.3 Analog Input Diagnosis

7.3.1 Monitoring limits / Shortcut Detection / Cable

Breakage

The pin diagnosis functionality (check whether measurement is within the desired range)

can be activated in the ANA pin setup wizard; to allow for a diagnosis regarding shortcut

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

be defined.
 Characteristic Curve Wiza ]
| Pin Properties ‘
s cotie e mion s |
Pullup value: [301k0m -
Fin Diagnosis & menitaring limits
Enzbled  Minmum: | 1000[] mV
Maximum: [ 4000 mv
beck | [_Net> | [ Fnsh ] [ Canesl |
=

ANAD1Red-p28

sv Name:

Desaription:

so00

Ouput
T E T:l
I signsd
D % Page_Switch_ANA_1_fi

Ay I

rawr_Page. Swich ANA ]

-
aw_Page_Switch_ANA |

&5 g =
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7.3.2 Open Line Detection

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

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

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

TAZ06 2525
TAZ00062526 A0
HR06 2827 20

([ET)

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

T ook enromt e e Dt 000 A 00175

;l 2 [Show ]
[=]

@ 733 0OUD-Mewromt  Sertofcalelestage detacoon succsst o)

TR A PTG
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8 Technical Data

The data logger C 70 integrates a programmable data logging system for motorsport ap-
plications for a very competitive price. Additional input devices can be connected via Eth-
ernet and CAN buses.

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

For quick data transfer from the car e.g. during pit stop, data copy to a USB stick is avail-
able as an option. The stick is connected to the wiring harness for the C 70.

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

Processor 667 MHz Dual Core

Converters 8 kHz AD converters with digital low pass
filter

Internal power source Li/lon capacitor

Configurable math channels
User configurable CAN in/out messages
Sampling rate Max. 1 ms

Online data compression

Logging rate Max. 600 kB/s

Recording channels 1,040

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

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

LTE Ethernet telemetry support, GSM telemetry support
RS232 for GPS and telemetry
CCP-Master, data acquisition from ECU that support CAN calibration protocol (optional)

CAN interfaces 2
Ethernet 100BaseT 2
Laptrigger input 1

Bosch Motorsport
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RS232

Configuration via RaceCon

Mechanical Data

Size

Weight

Protection Classification
Operating temperature internal

Max. vibration

Electrical Data

Supply voltage

Inputs

Analog channels

Input range

Resolution

Switchable pull up resistor

Wheel speed inputs

Outputs

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

Sensor supply U_Bat 250 mA

Sensor ground

Environment

USB Kit

CCP_MASTER

FULL_LOG_2

I_O EXTENS

Connectors and Wires

Motorsport connector on logger

Telemetry, GPS
Over Ethernet or MSA-Box |l

151 x 126 x 25.5 mm

450 g

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

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

5to 18V

4 standard, additional 12 optional
Oto5V

12 bit

For all ANA_IN

4 Hall-effect or DF11, switchable

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

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

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

Enable full logging performance of 1 GB
partition 2

Enable additional 12 analog input chan-
nels

AS216-35PN
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Mating connector
AS616-35SN

Pin Configuration

Pin Name

1 KL_31

2 KL_15

3 KL_30

4 Rev_In_3

5 Rev_In_1

6 KL_31

7 CAN_2_L

8 Ethernet_2_TXP
9 Ethernet_ 2 TXN
10 Sens_Power_12V
11 Rev_In_4

12 Rev_In_2

13 Laptrigger_In

14 CAN_2_H

15 CAN_1_H

16 Ethernet_2_RXP
17 Sens_Gnd_4

18 Sens_Power 5V
19 ANA_IN_3

20 ANA_IN_4

21 Time_Sync

22 CAN_1_L

23 Com_screen

24 Ethernet_2_RXN
25 Sens_Gnd_3

26 Sens_Power 5V
27 ANA_IN_7

28 ANA_IN_1

29 USB_Device_DP
30 RS232_TX_Telemetry
31 Ethernet_1_TXP
32 Sens_Gnd_2

33 Sens_Power_10V
34 ANA_IN_8

35 ANA_IN_10

36 USB_Device_Gnd
37 USB_Device_DN
38 RS232_RX_Telemetry

F 02U 000 466-01

Comment

Hall or DF11 switchable
Hall or DF11 switchable

CAN speed selectable

over current protected
Hall or DF11 switchable
Hall or DF11 switchable

CAN speed selectable
CAN speed selectable

fused

over current protected
3.01 kOhm switchable
3.01 kOhm switchable
connection to Bosch ECU
CAN speed selectable

Ethernet and USB screen

fused

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

fused

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

to Bosch USB stick
e.g. GSM telemetry

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

Incl.
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Pin
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

Name
Ethernet_1 TXN
Sens_Gnd_1
ANA_IN_11
ANA_IN_9
RS232_TX_GPS
ANA_IN_16
USB_Device_Power
Ethernet_1_RXP
ANA_IN_12
ANA_IN_6
ANA_IN_2
ANA_IN_13
ANA_IN_15
Ethernet_1_RXN
ANA_IN_5
RS232_RX_GPS
ANA_IN_14

Comment

fused
3.01 kOhm switchable
3.01 kOhm switchable

3.01 kOhm switchable
to Bosch USB stick

3.01 kOhm switchable
3.01 kOhm switchable
3.01 kOhm switchable
3.01 kOhm switchable
3.01 kOhm switchable

3.01 kOhm switchable
for GPS sensor input
3.01 kOhm switchable

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

Opt.
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9 Disposal

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

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

11.1 Before starting

Install the software required C 70 operation. It is developed for Windows system software.
Following software versions are used in this manual:

— C 70 setup, configuration and calibration: RaceCon
— Measurement data analysis: WinDarab V7
Set up the 100 Mbit Ethernet connection to the C 70.

— The Ethernet port has ‘cable auto crossover’ functionality

11.1.1 Setting up a new RaceCon Project

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

New Project.ip - RaceCon V2.5.5.0 *

Main Area

Project __ -

Tree

[~ Descrption [Flruncion  [=Jused |
Data Area No

information

Name ] source

Message Area

1. Start the RaceCon software.
E;" 2 @ «¥

e Upoad Format  CreatefEdt Optons. clone
- Sydeg USH Stk sereors -

RaceCon V2.5.5601.11
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2. ' to create a new project.

New Project.lp - RaceCon V2.5.5.0 *

@ Measurement Container
@ s

oouio
oou7
oous

ooUs
DoU-52 s
aecus
53 Sport
1S4 sport
=

[0 cres [ warss [ weses| n X

N T ——
e [ soree ] Descrpron ¥ functon [ usea |

No
information

3. Inthe Toolbox select the C 70 and drag it into the Main Area. A pop up window to
specify the C 70 program archive appears.

e T New Project - RaceCon V2.5.5.0

4 NewProject ((reate 2 new DDUIO. X H_m
@ @ Measurement Container|

5 Diplys =
Spociy the program archive o)
s crestes the device defined inthe program archive

U
Plase e progrom orome =]

W s2s ght
1 H25 Sport.

Bock ] [ Moe> ] [ s ] [menen -'! o -
|
e ]

ERE S re—

Name [ soure [=] pescroton [ETmon— []vsed |

information

|
No i
|
|
L

4. Download the firmware for the C 70 from www.bosch-motorsport.com.

An information shows if the archive is valid or not.
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5. Click ‘Next'.

& 94 New Project
& @ Measurement Container

Show al

Create a new DDU10..

Specify the program archive.
“This crestas the davice defined in the program archive.

N

ECU program archive
CAUserSUAABTIDeskiopiRaceCon|DDU10_BASE0401_TST4pst

(© The program archive s val.
1P Address: 10100207

‘Contsined devies:
DOUTD
DetaPath DL
S

o2 ecortgs Pode 4440)
Dy, s, S0060)

e

oAb ypes

oSttt deves

PR

<ETTERTELE 202uv00 1301, Enic cthomet domery

- GREDATA FIRUV2 211 Erols ot opy o et Bsch USS stck
CEPUASTER 1020 V02231 Evotie CCE oo 3 oty ECm
 FOL 31 03003 00 Full g copabty n 1k paton
FULLE0G) F02U V2 305 1 it ey on 5t ot

Qcrors
o

Tme  sender  Message

Name + v source [ ] Descrition [=]Functon [~ used [

information

(=]

5 Diplays =
s

a
3 sport
154 Sprt

@ sis sport
151

Proect

64 New Project
F @ Measurement Container

Configure sattings

“This creates the davios defned in the program archive

Appicaton

Raco tack.

Racetrack

(sither on ecu or logger)
Viih svery lapirgger s lap countar varabie is incremenled.

performad. Elss the outing counter must be set manualy.

Testbench:
Selec his for usage vithout Isp trigger.

ime.
Tho lap countorwil nover incromont

8 0ou-s2 us
g
0 153 Sport

21 425 sport

2 Power contrl un.

isplay Foments

|| Mesugemen:soures

QErrors
T Tme

Sender Message

7. Click 'Finish'.

information

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

PR | e vien projec |

5 8 New Project
@ DDUIO
& @ Measurement Container

®oovs
@oou-s2rius
o

3 sport
9 M4 Sport

M55 Sport
i

Wrsas
W s2s e
o W25 Spart

[ s45yem ovrven I

Show all

1 Errors || 4y Warnings | | ) Messages|

T. Tme  Sendsr  Message

Name. 7 [=] source [~ Descrption [lfuncton  [~]used |

No
information
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RaceCon detects configuration differences between the C 70 and the RaceCon project
and asks for permission for data download.

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

Successful ethernet
connection, DDU
“talks" to PC

@ ouio: Data differences detected

o]

No
information

If the device turns red, you might need to do a firmware update on the device. For
more information see chapter “Firmware update [ 102]".

The download starts and the C 70 carries out a reset.

DDU10.1lp - Race

@ Measurement Container

DDU-52 s
53 sport.

st sport
Msis L
Downloadi W15 Sport
L Msis1

Data Download
Dot dourioad (reference page) to ECU is i progress.

s ight
1s25 sport
P8

F standard + |3 -[@]

Race mode viibe s

System ogger bouto

[=] source = e 0 dove(Etremerc).
@oouio a1 - € chack s, (7€ evee: ODULD_BASE 0401 TSTE)
& oouU10 longitudinal acceleration
W oDU10 transversal acceleration
@oouo verca scceron

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

* matching
configuration

No
_ information

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

11.2 Feature activation

Optional software feature packages are available for the C 70 .

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

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

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

As the activation key is device specific, a key delivered with one C 70 does not work
on any other C 70 .

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

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

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

Ensure a connection to the device.
To activate a feature, double-click on ‘C 70" in the Project Tree.

Click on the ‘Features info' tab in the Main Area.

Tst: Double-click |-
on DDU — . = ] (comymoooomn ]

2nd: Click on
'Features info' ~——

a@@@aau-@nmrm B

ongadna s

[——

el e ™

The 'C 70 features info’ window appears.

Bosch Motorsport
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ECUID —— =cum  [3ssterrestdofesat

| ([ cony to ciphoara

Status/Unlock | Order informations

Name Description
Feature status —I> FULL 1661

.f' FULL_LOG_2 FO2U V02 305-01, Enable full looging on second partition

ﬂ" USB_DATA  FO2U VD2 214-01, Enable data copy from logger to Basch USB stick
ﬂ ETHER_TELE F02U V02 138-01, Enable Ethernet /LTE Telemetry

ﬂ‘ I0_EXTENS 02U V02 205-01, Enable additional input / output channels

F021 V02 213-01, Enable device to be CAN Commurication Protocoll Master
FO2L Y02 304-01, Full logging on first partition

ﬂ Locked (disabled) !f‘ Unlocked (activated)

| Listof available

features

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

5.

6.
7.

DDU10 featurs

ECUTD |395c|e775:1dufd54c|

| [ coay to cipboard

Status/Unlock | Order informations

Name Description

a CCP_MASTER F02U V02 213-01, Enable device to be CAN Communication Protocoll Master

ﬂ" FULL_LOG_t FO2U V02 304-01, Full logging on first partition
ﬂ" FULL_LOG_2

ﬂ" USB_DATA

“ === Unlock Feature

ﬂ\ 10_FXTENS Unlack specified feature

ETHER_TELE

Requested KEY:
429856z

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

when done. The feature’s status changes to ‘unlocked'.

DDU10 features info

ECUID ‘Eﬁﬁﬂeﬂﬁ:ldﬂfdﬁqﬂ

| [Copytodlpboard ]

Status/Unlock | Order informations:

Name Description

ﬂ CCP_MASTER F02U V02 213-01, Enable device to be CAN Communication Protocoll Master
FULL_LOG_1 F02U V02 304-01, Full logging on first partition
FULL_LOG_2 F02U V02 305-01, Enable full logging on second partition

d" USB_DATA F02U V02 214-01, Enable data copy from logger to Bosch USB stick

IO_EXTENS  FO02U V02 205-01, Enable additional input / output channels

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

Perform these steps to activate other features you purchased.

Switch the car's ignition off and on again to cycle the power of C 70.
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11.3 First recording (Quick Start)

This chapter explains the configuration of the recording of the battery voltage channel.
See chapter ‘Recording [ 73] for a detailed instruction to configure recordings.

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

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

Search for 'ub'

92 O[shousi

as

e [elsouree (<o e . [ tmeoue (=] osa . [=] condion =] ekmety [=]osmeype [=]ossrpion =

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

(e

w
o [Shawai]
3 B B [stowai]

Name.

forthe Tease have 3 ook at e SEUSLCS view for 3 more detaed calcton

[~Jsource [ ]Rate /True . [+ Tmeout (| olat... |~ Condton | =] Tekmety [ ] statype [~ Descrpton

Drag + Drop

RO = oognce | = sean

4. Click on the 'Download’ button in the upper left corner.
The configuration download starts and the C 70 carries out a reset.

Now you can find the 'ub’ measurement channel in the 'Data Area’.
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% @ Measurement Container
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@oou-s2rius
5 Ecus
i3 Sport
1 M Sport.

Downloading data to DDUI0. 5515 Sport
Data Download fo=) msis2
Dot downlosd (efersnce page) to ECU i o s

111 0f 111 Keytes writen Wrsss

] ot
W

Gancel W

W s2s lghe

|
2! | v stndara -5 -[6]
« broject properties

i

4 25 Sport
meos

mesu
- w
o

Name
e project’s name.

Vesstement sorces

E |
x

B33333 @ @ showal -

Name = source [] Descon [Slrncon  [<]used -

Er @ooui0 Absohte p counter E o oous-..

Baco @oouo ongiudinalacceleration No oout0

Bacry @oouio transversalacceleraton information TR

Bace @@ooU10 ertical acceleration - -

Resc. SO, Uy o 7 T NP

As we did not define global start conditions, recording starts immediately.

Start the WinDarab software.

‘WinDarab 7 Developer - Formula3

windous
s[4 vets]| | [ 0uting 5

=R AR B R
@ Out| Lap| Laptime
Descrpt
i <> X Worksheetet) | =
Euents @ x

Disconnect the C 70 network cable.

Click on the ‘Read Data from Logging Device' icon.

Click
'read data from
logging device'

G
® ou Lp  Lapime

TiTMBine

The 'Data Logger Import’ dialog opens.
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NOTICE

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

instructions.

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

10. Click ‘Apply changes’ when done.

Settings | Current Import | Recent Import |

w Data Legger Import EnL

Choose your DDU

Import sources Common options

FlashCard [ USB-Stick. [CDelete ARP cache entry

after ping to device failed.
Device Force password, if not set by recording uration:

[Tl Burst I = ]
Device/Flash
IP [ Device: | ERNERBUBURNEIE] ~ / [¥] tmport all on connect
Delete transferred files
Export file: | One file for each lap. -
Save filesin:  Ci\Bosch\WinDarab\Data\DataFiles E]
Subfolder template: -
Filename template:  [CardInfo] outing [outing03]-[ap03] -
Advanced... ] [ Comment Fields ] Apply changes

from dropdown list

o

11. Connect the C 70 network cable.
12. Click on the ‘Current Import’ tab.

13. Click on ‘Import’" in the lower right corner.

If the ‘Import all on connect’ box is checked, the data transmission from the C 70
starts automatically. Measurement files are stored automatically in the folder defined

under ‘Settings'.

| Current Import | Recent Import

w Data Logger Import EnL

Data source: |FTP 23,06.2015 12:11:11 [

Network [DDU7 - 10,10.0.207 @ 18me

Mame Size (MB) Get  Get (MB) Progress

FI'P 23.06.201512:11:11 00 [ 0.0 Cennecting

Auto Scroll [] Show al files

Import

14. Click on ‘Close’ when the transmission has finished.

15.
16.
17.
18.

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

Click on ‘New Desktop’ to open a new measurement data window.
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19. Drag the ‘'ub’ measurement channel from the channel list and drop it into the meas-
urement data window. The ‘'ub’ measurement channel's graph is displayed.

@-aQaq-
IR

568 Btse

11.4 Set time and date

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

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

1. Connect the C 70 to the PC.

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

DDU10.ip - RaceCon V2.5.5507.11 *

ogger  Dispay _ Galor

Workspace: 0 Tum et 300

o\ Emergency uniock..
& 553 Sthow aria 1 1 Tum rght 900 | [ upes 2 | s
ODUD | Race Mode Frotection 5
g B nepto gt ) Tun 1000 | |[5] setate 3 Superrt
[ I [ [
5 #4 NewProject 2] Devies
B oo (= Dsays =
& @ Measurement Container @ o
= @ oouin
@oowr
@oous
bz Boo
. ®oous2 #
=T
"
2
2
- L
fud -
w
M.
-
]
4
s
W
»
[0} | 7 stancera - |3 -[@]
Applcaton sce e L
Program archive 00Us0 5ASE 0401 TSTS
Device 0
e annected =
Applcation o -
“The appication type of the dataogger
| st system Overvien
|E2ED
|Q errors | [y Wamings(6) | i) Messages(1) x
EEEEEL LIE=| Sencer message
Nome [ source [= bescrpton [Slrumncon [Flused - No 1 DDUIO-... Cabroton ata successful uploaded and tlzed,

ERaccy [T transversal acceleration.
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3. Alternatively, click on ‘Set Date & Time' in the context menu of the device.

&3l New Proj
= &l New Project
[_j".;' Open...
Create measuring views...
Download configuration...
Synchronize > | ©) SetDate & Time.. N},
Current measuring media v [F with ECU..
Create dataset.. B3 Change program archive...
PIN/SuperPIN... B Update firmware..
Export_ & Upload configuration...
Import.. X Clear logged data..
Properties & Clone ECU »
Delete Adjustment data 3
Rename... St '
. TREFTETE Il

A 'Set Date & Time' menu opens
4. Set the current local date and time as coordinated universal time.

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

Set date&ttime for DDU10

Sets the date & time on a logger device.

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

Set current local date & time

Set a specific date & time

08.112017105335 [~

The logger's current date & time

1/13/2000 17:33:01
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12 CAN Bus

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

Baudrate (250 kbaud , 500 kbaud, 1 Mbaud)
11 Bit or 29 Bit identifiers

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

Output configuration: Write RaceCon measurement variables to CAN messages, out-

put frequency and row counter are configurable, CAN gateway functionality (transfer

from one bus to another).

12.1 CAN bus trivia

CAN message

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

— Up to 8 bytes of data payload

CAN bus

— Needs termination resistors (60 Ohm) in wiring harness

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

— Configuration of bus data rate in the ‘CAN messages overview’ menu. To access the

menu, double-click on one of the CAN bus items of the project tree (1 MBaud, 500

kBaud, 250 kBaud).

Project
=- 4 New Project
=@ DDU10
& Logger
[ @ Display
=- BB CANBus 1
CAN Input
CAN Outputs
- B CANBus2
B CANBus3
[ CAN Bus4

¢ 1/O Channels

~. B Calibration Items
& Macros
fe Math Channels

& Master Devices

CAN Out rate |0

n

Computed Channels

~ fe Conditional Channels
Group adjustments

7 B Measurement Container

CAN Qut start|0

Baud rate
Baud rate of the CAN bus

CAN item drop-down menu

Click with the right mouse button on the desired CAN bus to open the CAN bus drop-

down menu.
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= 4 New Project
=--@ DDU10

& Logger

@ Display

CAN Ing
CAN O

- & CANBus2
0 & CANBus3
7 @ CANBus4
Computed
- %E 1/0 Channg

=M CAN Bus 1

@ Calibration

O

G}

Open...
New CAN-IN message...

New CAN-OUT message...

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

/ Create new channel to read from CAN bus

/ Create new CAN output message

Import Vector CAN database (DBC)

» channel configuration

_ Export Vector CAN database (DBC)

Export...
@ Import.. \

Macros

Math Chan & Properties

Conditional Channels
Group adjustments

—> ) .
channel configuration

> Export RaceCon CAN configuration to file

\Import RaceCon CAN configuration from file

& Master Devices

- @ Measurement Container

Display CAN bus properties (Baudrate)

12.2 CAN input

12.2.1 Create new CAN Input channel

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

DDUI0.1p - RaceCon V2.5.5507.11

2. Select 'Add CAN-IN' and choose the desired CAN bus for the new input channel.

B Catbauon tems

L3
5

|
e

i — TR | ——
cwass

s

e @ 5

P T

- — D

O contguraten vl

o messgesrs o Out e o

GunDso/iz

GWOWDS 01128

Gt crannes 6 /500

i G-I D Ao CAN-OUT - . 0 et
onp [ sanm (] Lengnioe)

D cansusa.
D caneuss.

D cawsusa

]
G out crannes /400 1

]
1
T e (2] wperervae e Sowms =

No
information

A CAN channel configuration window opens.

Bosch Motorsport

Data Logger C 70 Manual

63 /112



12 | CAN Bus

3.

Insert the name and description of the channel.

New CAN-IN messa
New CAN-IN message 2N\
Configure the new CAN-IN message and an optional multiplexer )
Name:
p_oil
Description
engine oil pressure|
T e o
Measured Value
Value:
- none ‘
Use Muliplexer
Type [Unsigned Endianes [Big
Data
0 1 2 3 4 5 6 7
T T T T T T
Conversion
Focr one o
ofee none Hwamum:
Unitgroup: ] Adjust automatically
Measurement Sheet
Select one, or enter a new name: @ The CAN-IN message will be added for measuring in the.
‘specified sheet

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

CAN Bus 1 CAN Bus 2 ‘CAN Bus 3

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

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

‘CAN Resistor: off -

CAN Out start delay: 0 ms

CAN Out rate limit: 0 messages/ms

CAN configuration fl level

[ CANInIDs 1/128 [ CAN OutIDs 0/ 128 |
[ CAN Tn channels 1 / 500 [ CAN Out channels 0 / 400 |
8 Add CAN-IN ~ B Add CAN-OUT - [ Edit.. [} Delete
Name - statBt [v] Length[Bts] [v] Gid  [7] Multiplexer Vaue [] Type [] can Bus ]
&3 p_oil o 8 - CANIn CAN Bus 1
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CAN channel configuration

New CAN-IN messag -

Poorw CAN-IN message

:’.'

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

: : rene
Conversion to Ottsat a0 f3 Sonone  Masmum 250 3 nons
physical values Unigronp o0 - Adpst dorascally

Automatic
- prvery assignment to
owd—a het = — g
measurement
view

Extracting data from CAN bus

Representation: Byte

Some CAN devices need to be addressed by a byte represented CAN channel. The ad-
dress can be assigned in this window and is illustrated by a bar graph.
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Edit CAN-IN messag
Edit CAN-IN message l o)
Configure the CAN-IN message and its optional multiplexer. )
Name:
p_oil
Description
engine oil pressure
a) ——|| cann: 0 £ hex ] Extended
b) =P | [ Timeout 0 = ms Default value o =] row
Measured Value
Value: Raw:
_ none ‘ - ‘
C) || [/] Use Multiplexer
Representation:  [Byte = Value:
Type Unsigned - Endianes: Litle. ~
Data
&) | sesein
Start. o Length i
Type Unsigned - Endianes: Litte. =
[ 1 2 3 4 5 6 7
e) —> T T T T I 1
Conversion
orie rone Wi
Unitgroup: ] Adjust automatically
Measurement Sheet
Select one, or enter a new name: @ The CAN-IN message will be added for measuring in the
o | specilied sheet

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

d) Enter data position, length and format.

e) The bargraph shows assignment of the bytes.

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

- Orange colored fields show the assignment of the multiplexer bytes.
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Representation: Bit

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

Edit CAN-IN message l &)
Configure the CAN-IN message and its optional multiplexer. )
Name:
p_oil
Description
engine oil pressure
a) = cani 3 2 hex [ | Extended
b) —pp|| Timeout o 2 ms Default value: o 2 raw
Measured Value
Value: Raw:
__ none ‘,,, ‘
C) e | [7] Use Muttiplexer
Bit - Value: 0 2
Start 0 = Length: 7 =
Type Unsigned - Endianes: Litle -
Data
d) Bit -
—
Start: 25 = Length: 4 =
Type Unsigned - Endianes: Litle v
[ S 16 2 3 40 48 56
e) > [ [ TTTTTTTITTITTTTITT ITTTTTTIIT T T TTIITTTIITTTTTITT]
Tomversion
Factor 10 2] nonefBit  Minumum 00 2] none
Offset 00 Z] none Maximum: 2550 2] none
Unitgroup: [7] Adjustautomatically
Measurement Sheet
Select one, or enter a new name: @ The CAN-IN message will be added for measuring in the
‘specified sheet

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

d) Enter data position, length and format.

e) The bargraph shows the assignment of th
- Red colored fields show the assignment of
- Orange colored fields show the assignmen

Conversion to physical values

Conversion

a) P Factor: 10 =| bar/Bit
b) ————P Offset: 00 =| bar
D R

Q) —>um

e bits.
the data bits.
t of the multiplexer bits.

Minumum: 0.0 | bar € e)
Maximum: 2550 2 bor ¢—— )
["] Adjust automatically - 9

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

b) Enter offset for conversion to physical value.
¢) Select type of physical value.
d) Select unit of physical value.

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

Special features

CAN analyzer functionality
This functionality is only available, if a MSA

-Box (I or ll) is used to connect the C 70 to the

PC. Choose the CAN bus that is connected to the MSA-Box to display the raw value and

the converted physical value here.

Measured Value
Value:
— ‘ bar
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Automatic creation of online measurement sheets

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

For an online view of the value measured by the C 70, insert the channel in an online
measurement sheet which is described in the chapter Setting up an online measurement
[ 28].

Measurement Sheet

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

12.2.2 Import a CAN database (DBC) file
1. Right-click on CAN Input of desired bus (CAN1 or CAN2).
2. Select 'Import DBC file' from menu.
A file browser opens.
3. Select DBC file to import and click ‘'OK’ when done.

A channel import window opens.

Channel Import x|
Channel crealion from measurements F

Choose the desired measurements to impoirt as a channel and click ‘0K ]

194 channels and B0 messages available channels to import
Hame [unit [ 1d] Sice| RowCt [ Rowval[ Desc_lilfl aps
I acex a 7 [ Vectar, ath
% acey a W [ WVertor, AP
(% acez a W [ WVector
B activate bip  flsg | 100 1 Vector
% activate ct  Hag 100 1 WVector
aps x a Yector
= ath % e 2 Wector
[ ax1_Bremsefil.. g 500 16 Vectar, el
ol Bremseéll, g 500 16 Vector,
(% batt_u v k) 7 Vector, Remove all
(% battlow_b 77 1 0 5 Vet =
] = |

270 measurements in 16 CAN messages recognized, 130 measurements skipped,
for details check the Infolog.

Ok Cancel

4

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

5. Click 'OK" when complete.

The channels are inserted in the Data window.

12.3 CAN output

12.3.1 Create a new CAN output message and channel

Double-click on any CAN bus item, to open the "CAN messages overview".
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Eren owns2 s a0
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et [ =l | e s =| | |z ) - Booue
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ot st oy o canoun ey o o ey o m -
om0 mesis | ONOWmRE 0 mespms | OWowsewk 0 messetns | || BM<wen
- Erotsson
s
s [ — ey
1=
oo ot e e
s
omousars D -

& @ Measurement Container o 'MSS’E
oo e o messgeins =
T L5
[ om0 I onouio s W

AN channels 0,/ 500 1 AN Out channels 0/ 400 "::E‘“V’“
s cone s o our Pk B ceee s
— - | D swtst =] tegthies] [z Gt ] Wk vaive [z Type =] emneus =l o8
O s
3 cwes

[Flrncon  [Flwed ||

No
information

The '‘New CAN-OUT message’ window opens.

New CAN-QUT messa

New CAN-OUT message

Configure the CAN-OUT message and an optional multiplexer 9
Name:
CAN Message
Description
CAN ID: [0 [ hex Extended
Grid [100ms - Trigger channel ‘ ‘ - ‘
Trigger on [Rising ~] edge
Use Muliplexer
[Byte - Value: [ g
Start: oo g Length 1 S
Endianes: (Big -
|5 Add row. Delete row(s) |[E8 Add channel B} Add constant.. % Edit.. % Delete | Bitindex inverted

[

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte B Byte 7
01 9% e 01 s e s 0 2 a s 01 25 s e 7 01294587 01204687 01204667 01284567
1

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

specify a multiplexer.

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

[ New CAN-OUT me:

N
A

Name:
CANMessage

Description

CANID: o & hex [JExended
Definition o @ Trgger channe
fi A

CAN message Trgger on Roos ] ede
il
E= - Value: b B
Sart a = Length: { 5
Endianes: Big =
Content of (3 Add row... . Delete row(s) | ER Add channel & Add constant... [ Edit.. % Delete | Bitindex inverted

message -

1 Byte 2 4 Byte 6 7
o1 %% o7 01 P e o P e o P o P e o e 0 ey o P
;

=

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

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

DDULD.p - Rac 5:

[ erare s
New CANOUT message Pe—

|| mow oan-oUT mescage.

07.11

‘
————

Canessage | Spacty e popenesc e CAN ut rarve.

Descrpton

Ey—
Foprserinton

Click here

]

[0 Erors |\ Wamings ) Messages X

Totme e e

= BET [ Gt [ [= et
i @oouin El
e @onu

Bavseo @oouio Ao ap couner

Bacx @oou it No

(inr i i
3 ot information
Byaoc_omsnosmic ‘@oouio “Triggers the on-demand diagnos

Byadc_dagnostic_state. @ oouin ‘Signal  on demand dagnostc |

Recmpmma:  Pooew ks E

The measurement channel is now assigned to the CAN message.

12.3.2 Add CAN out constant

To send a constant value on the CAN, perform the following steps:

1.
2.

= 6 N
S

s ]
ew Project New CAN-OUT message. N
oouio Conture the CAN OUT message and anapsone s 9
[—
Tm o ‘Add new CAN ot
B CAN Outputs =2
e ——— o)
A
o g Er
@ Computed Channels Grid: 100ms ~

@ @ VO Channels
B Calibration tems.

£ Conditional Channels
Group adjustments
@ Master Devices

& @ el e e a—— D

Create a new CAN output message or edit an existing message.
Click '‘Add constant’. The ‘Add new CAN Out constant’ window appears.

Define the name of the constant, the required value in hex and define the
nel settings.

Click 'OK" when done.

T ok £ Tum ets0e
3 show gna 03 Turnnghe 500

1] Use Muliplexer
[F——

Stor 0

CAN chan-

ooUs
DDU-52 P8
s 3

153 Sport

s

Mesurement Elemerts

[=] oescrpton
@ooui0 engine ol pressure ]
No
information

e == | z

12.4 Multiplexer

Row counter concept

If certain channel messages are not time-critical and can be imported or exported slowly,

you can use a multiplexer to put several channel messages on one message identifier.

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

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

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

— Position of row counter is configurable.
To use a multiplexer perform the following steps:
1. Double-click on any CAN bus item to open the “CAN messages overview".
2. Select 'Add CAN-IN' and choose the desired CAN bus for the new input channel.
3. Check the box ‘Use Multiplexer’ and configure the multiplexer for the new CAN-IN

channel.

Now CAN-IN message o)
Corfiqurs thenew CAN-IN messsge and an optonsl musleser S
Name
CaxCrama! S —
B R =00 =1 || esrvion e
Devees
| LT —r
T | o 0 2] ha Tlexwnded @ s
* CANBus L Timeaut 0 2w Defautt value: o 2 o =““"”
oD s = = oo
= [ e [ Feed
B AN Owpus oA Ressor: o Value Raw. - 80052 s
50 omad § [--- e | = S
& B CANBus3 NG v sprt
D CANBusa o Out et Fiuse Motlensy T et
3 Computed Cramels ot e a &l . E
& 4 V0 Cramels onisa s
' Star [ — Len &
@ Catbratonems e (ivema | e 5 o i B futvne
& Macros Type [CEr— Endanss [C— pudied
7 Math Channels N Resor: o | s
7. Conditional Chanmels —— o w2
v ot start
Group adjustments = Ropresentstion: = i
@ vaser Do wout - N #
G @ Measurement Container AT 2 E Cg t H e
O congranon e e Endiones e S -1
———————— S — 524
R N e— [ — W
oo  x wia
T3 Acd CAN ) Add CAN- sz spore
e -= [Zlomeus = | moe
8 Show | B hutpexer E W Caweus 1 ol
ame EOETINIR i caneus 1 clsom
De.ot @  Pows ottt
infor At automaiicaly mpsico
matio Dl Eemers
MeasugomentSorcss

ll seoctone. o entr s new neme: 1© The CAN N message il b= ddd o mecsusing i the
o spechsdshest

[T Tme seer e

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

5. Check the box ‘Use Multiplexer’ and click on the button ‘Add row..." to split the mes-
sage identifiers into several rows.

6. Click on one row and select ‘Add channel’ to assign a channel to the row.

o)
canoust @oou
Bt e
omRemor: ot
oot st ey
oot ate it
. L
10 Chanmels s § d
@ Galiortion ems —— —_——
@ Macros
£ Math Chamnels R o
£ Condtonal Cramels
ots Ty st [ | Longth: " =]
¥ o &
@ Measwement Container T
CNES S T3 romy Detere rondER Add channel JEB Add constant.. £2 s (4 Defee | it ndexinvered
— s s e L e = e o
o b x ' '
2 2

The ‘Add new CAN out channel’ dialog opens.

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

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

9. Click 'OK" when done.
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" Add new CAN out cha

Add new CAN out channel

Specify the properties of the CAN out channel.

Channel:

|I@b_pvw_gmd

|v|

‘ 8 Bit unsigned  little endian

Representation: Byte v
start
Right i
Force quantization
1] 1 2 3 4
| E—— I I

Multiplexed

Length: |2 E|
Endianes: ’L'mie VI
5 ] Fi

10. The channel message is assigned to the selected fields.

11. Click ‘'OK’ when done.

AN out start dey:

AN Out rate i
G

cnmsa
Bt
e Ml

o esstor: o
| rerseniior

oA Out st deby:
can out e

St [

o e —
5 Lengin " E
[ [bg B

i

£ Delete | Bitindexinverted

|8 Add row... | Delete row(s) [} Add channel 8 Add constan.. 2

o Pl P00 P 0 Psa 0 1
e b
ST | 0 ada can - B ada can-ou g 5
‘Show all s 2 =]
.
! No

Eyte O Byte 1 Byte 2 Byte 3
0:100 0 ¥ ol B Lol
0100 1 % s_dam B 5 dam_fr
04100 - B s_dam 1l ¥ s dam_rr
Message Row Payload Area

Id Counter

Byte 4

Byte 5 Byte B

Bypte 7
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13 Recording

13.1 Features

Synchronized recording of C 70 analog and digital input channels, C 70 internal meas-
urement channels, ECU data, Data from external sensor interfaces

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

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

13.2 Configuration of recordings

1.

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

Project 2 X || Ga] Mew Project |

Double-click to display
2 the configuration

1 (automatically change
- ([ Display to "Logger")
- CAN Bus1

= CAM Bus 2

..... Computed Channels
- ﬂ 1/0 Channels

..... @ Calibration Items

..... Bﬂ Macros

..... Jfe Math Channels

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

- [ Measurement Container

Data - Recording 7 x|

Double-click on '‘Recording’ in C 70 Project Tree. The recording configuration is dis-
played in the Main Area.

DDU7.1lp - RaceCon V2.5.0.2002

Caier

e

g P

g

= = s [t rrmrae [ conin [t =
3

Variables can be grouped

No information

m— Tabs to access conditions, settings and statistics

R Recoring | i Settngs | [ Statstcs

To add measurement channels to a recording, click ‘C 70" in the C 70 Project Tree. In
the Data Area, the measurement channels are displayed.

Drag and drop desired measurement channels into recording group.
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DDU7.1lp - RaceC

@

PRI
@ oo

ooy Cabratoneamng_Tods
ﬁ @ Rerame ‘m (lRe j Oyt
Add G ook || AM [Jockte || Ak

4 b | [DBBZDDUZ.
(@ [Show all

B B [showai]
one

card_do_nfo 016 o e

Recording properties

Drag measurement
channels into group

R Recordng | 25 Setongs | I Staisia]

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

DDU7 - RaceCon 2502002

Recording rate
Tms..1s
List of channels
selected —>

Condition to switch
between fast/slow rate

Recording rate if
condition is 'true’

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

R s | 1 st [ B ]

6. Click 'OK" when done.

NOTICE

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

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

Using fast block/slow block transmission

C 70 telemetry uses available bandwidth of Telemetry Unit FM 40 (19,200 baud -> approx.
1,700 bytes/s). The bandwidth has to be divided into channel information to be transmit-
ted high-frequently and low-frequently using the ‘fast/ slow block’ setting.

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

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

— Slow blocks (Block 2...n) are transferred every n-th cycle and used for a low-frequent
transmission of channel information (e.g. tire pressure, oil temperature).
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13.2.1

13.2.2

13.2.3

Block 1 | Black 2

Block 1 - Block 1 Q00 |Block 1 | Bleck 2| COO

Transmission Scheme

If the maximum bandwidth of a block is reached, a warning will be displayed. To fix this
problem you can view the allocation of the channels and data rate in the ‘Statistics’ tab of
the Main Area. See chapter 'Recording statistics [ 76]' for more information.

Adding a recording
C 70 supports up to two independent recordings.

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

proect 2 x
- 6 NewProject
@ oow

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

Adding a recording group
Recording channels can be grouped.

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

Project 2 x
- 64 NewProject
& DU
S @ Logger
o RIS open-.
& [ Display
m- @ CANBusl Add group.
o @ CANBus2 | =
] (nmpmed(m\) E=
5 @ v | @ Import..
@ cai
& Ma
e Ma
fe
-
& @ Meas

Global settings

To display the global C 70 settings, select the 'Settings’ Tab.
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DDU7.fp - RaceCon V2.5.0.2002

Cabratonpessarg  Tods

@ oour 4 b | Data-Recordng ?
B [shonl]
B B [Sroal
Nane +[so.. [+]oeaptm_ +
oo sagostesate BBEOUT Sl fencen
JOoU7  raw valoe AOC)
= o7 an e ADC)
s 07 an e A0C)
= o0u7 o vebe ADC)
a) e etings et o7 ran vabe ADC
]| v Roc k. - ik fagnentaton iz EE I: - o e K g)
b) — - e e =| TerYTR
—_—> ot (02 o7 bt
n somison (01 BBOOU7 S
Recraig 1-Recdg en semiecont 0z @oow7  Cavsoreisor
() ————» en 001 oot cavamteo
[T s 002 o7 Gavsdvonz
d) — ablec can1_odestate. Joou7 - CaNtnode stat.
e psri e a2 este o7 Curedestt
cnz Rosscarter o7 comeveryna
o === ]| wipom  Bou  onéseins
cad dp_o 002 o7 crdsredind
) e dp_o 003 007 cdsredind
el carid_dp_info_004 Joou7  cand storedind.
cad_dp_o 005 o7 crdstrednd
.ot 07 o7 ardsarednd
oo 005 o7 crdsureding
oo 003 o7 crdsureding
cad_dpo 010 o7 crdsureding
cad_dp_o 011 o7 crdsureding
o7 cndsrednd <
No information

|8 e 1 e | st

a) Choose setting for outing counter mode:
« For testbench (without lap trigger) select ‘Testbench'’.
« For racetrack (with lap trigger) select ‘Racetrack’.

b) Choose your WinDarab version. In V6 the file is encrypted by WinDarab. In V7 you can enter an

optional self created password in the ‘Encryption’ field shown in ).
¢) Recording Type (Engine or Chassis).

d) Statusblock configuration file for custom Statusblock definition.
e) Choose or create the condition to start recording.

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

g) Setting for automatic fragmentation. Do not change!

13.2.4 Recording statistics

The tab ‘Statistics’ shows the channels’ allocation and their current data rate related to the
transmission frequency of the C 70 and the whole transmission system.

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

The data rate of the whole system is often less than the data rate of the C 70 and limits

the overall transmission speed.

DDU7.rlp - Race

nc0s. oou7  raw vaue ADC
can baucrate_001 oou7  CaN baudkate
can baucrate_002 oou7  CaN baudkate

DOU7  ims 2m Sms Dms Dms Sms 0w 2oms  Woms 15 emc Towl  Dane
Cemes 0 0 0 3 0 0 o 0 o 0 o 3

it 0 M M M 0 ™ om0 m
Overall

| R | 13 etigs]| g Sttscs

Dataate (/]

Datarate con_samplepoint_001 oou7  CaN Sanplepor
L can_samplepaint_002 Joou7  CAN Sampiepor
can_s_001 oou7  Cansynchvoniz

1% 1%
can_s_002 oou7  Cansynchvoniz

10000
cani_nocestate oou7  CANLnodestat
can_RevwsgCounter oou7  countevery nce

1% 1% i i

an2_nocestate oou7  CaNznodestat

10000
an2_RewMscCounter oou7  countevery nce

carid_do_info_001 oou7  caidstoredind
o

oou7  caidstoredind ~

No information
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13.2.5 Recording diagnosis

13.2.6

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

status.

Bit Value
0 1

1 2

2 4

3 8

4 16

5 32

6 64

7 128

Content of status bits

Name Bitset

RECORD Measurement data is re-
corded.

DATAOK Received data without
error.

BLKOK All measurement blocks
have been set up cor-
rectly.

STARTED A measurement has

been set up.

Name
RECORD
DATAOK
BLKOK

STARTED

Bit cleared

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

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

Some measurement blocks have not been set up
correctly.

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

Displaying online recording diagnosis
(‘statectrl_ok’)

1.

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

measurement sheet.

Drag channel 'statectrl_ok’ from the Data Area and drop it on the 'Bit-LED’" element.
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13.3

TR e B i -
KA O b i
2 « Q :
[Feee]

| @ Measurement Fo der 1 4 b | [Bata=0007 G

@ Showa] £
EEEE]

[Neme

atecilok.

Bl sheet 2 | B sheet 1|

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

— Measurement correctly initialized, but recording threshold(s) not reached: 254
— Measurement correctly initialized, C 70 is recording data: 255
— Values less than 254 indicate an error state

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

Recording data on USB device

1. Plug an USB device to C 70.

2. Prepare a recording configuration in RaceCon.

3. Power on the system and connect with RaceCon to the vehicle.
4. Download the configuration to the C 70.
5.

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

Internal Memory

USB Device

USB Bus

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

8. Start the WinDarab software.
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WinDarab 17 Developer - Formua3

Chinsent [ cobor~

P Outing Bar || [} Delete
|~ Worshest |

® Out|Lap Laptime

9. Click on the ‘Import/Export’ icon.

10. Select ‘Data logger CXX/DDUX/MSX and click ‘OK’ when done. The ‘Read measure-

ment data’ dialog opens.

Click
'read data from
logging device'

=cU doios i) ]

DLS,MS17 M, MS14,WSB, HST2, HS24,C50,C6,0DL7,

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

Ii77Mies

Settings | Current Import | Recent Import

Import sources Common options
FlashCard / USB-Stick [ Delete ARP cache entry after ping to device failed.
Device Force password, if not set by recording uration:
Dlaust [ ) [nen
Device/Flash

/

1P f Device: - [¥] Import all on connect
Delete transferred files
Export file: | One file for each lap h
Save flesin:  C:\Bosch\WinDarab\Data\DataFiles E]
Subfolder template: - &+
Filename template:  [CardInfo] outing [outing03]-[apd3] - |+
Advanced... ] [ Comment Fields Apply changes

e

Choose your DDU
from dropdown list

I

12. Activate '‘Apply changes'.

Insert the USB device into the PC. Data transmission from device starts automatically.

Measurement files are stored automatically in the base folder.



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

S I o=

Settings | Current Import | Recent Import |
Data source: |FTP 23.06.2015 12:11:11 Metwork |DDU7 - 10.10.0.207 & 18ms
Mame Size (MB) Get  Get (MB) Progress
E FTP 23.06.2015 12:11:11 0w [ 0.0 Connecting
Auto Scroll [] Show all files

Current Import | Recent Import

Name

Size (MB) Success

Click ‘Close’ when transmission has finished.

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

Select the measurement

Click on "Open’.

files from the storage folder.

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

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

3 Spor
3 Spor
oo

568 UBise
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NOTICE

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

13.3.1

13.3.2

USB device handling hints

Using the USB device

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

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

Data recorded on the C 70 before the USB device is plugged in will not be saved.

Removing the USB device
Always power off the system before unplugging the USB device!

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

If the USB device is unplugged and re-inserted for < 4 s while the C 70 is powered up, the
C 70 still records data.

If the USB device is unplugged and re-inserted for > 4 s while the C 70 is powered up or a

different USB device is plugged in, the C 70 restarts. In this case, the C 70 is not opera-
tional for 1.5 s.

Troubleshooting
When no data on the USB device is recorded:

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

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

State Description

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

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

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

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

4: Ok: Media access Data is currently read from/written to the USB device.
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5: Error: Media error The communication to the USB device broke down.
The USB device is defect.
The USB device is not supported by C 70.

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

14.1 Lap trigger (timing beacon)

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

— Control of data logging system

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

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

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

— Receiver (in-vehicle unit)

>>>

Lap Trigger
Receiver

Lap Trigge.
Transmitte

14.1.1 Electrical trigger signal
In C 70 all sources of measurement channels can be used as trigger signal.
— Analog input
— Digital input
— CAN input

Signal (measurement channel) properties

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

Threshold

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

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

— Sub-trigger (segment time, optional, not applicable with GPS lap trigger)

Bosch standard:

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

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

14.1.2 GPS Lap trigger

The GPS lap trigger uses a GPS signal to trigger the lap timer. To function this timer an ex-
ternal GPS sensor (see GPS Sensor [ 96]) has to be connected to the device and a detec-
tion point with a detection range has to be defined in RaceCon.

The GPS detection point is defined by the latitude and longitude. The easiest way to get
the latitude and longitude of a finishing line is due to a web mapping program such as
google maps. With google maps, simply left-klick on the spot where you want to set the
detection point. The information about the latitude and longitude will show up, in general
the latitude is given at first. You should insert at least five decimal places for sufficient pre-
cision.

Hockenheim
49327775, 8.565858

Photo: Google Maps

The detection range defines the radius of a circle around the detection point in which the
lap trigger can be set. The lap trigger will be set as soon as the distance between the car
and the detection point has reached its smallest peak. By this function an imaginary finish-
ing line is calculated inside of the detection circle.
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The imaginary finishing line can only be calculated if all channel sources are defined cor-
rectly. The latitude and longitude channel sources are mandatory for the functionality.
Missing direction or speed source lowers the precision of the system.

Deﬂr,,e the latitude and | General | Presettings | conditions | Trigger | Countdown | segment tming | &S
longitude of the GPS U
detection point. > wazrmr0l] oo
\. Dedmal longitude:
i 8,56584700 /2] DD
. . Laptrigger detection range:
Define the detection B — 2 m
range around the 6P chamnel sources:
detection pOint Longitude source:

V@ aps_long |+
/ Latitude source:
Define the channel — —%ma =]

sources for Longitude, —> o =l
Latitude, Direction and G[PS speed source
Speed. = i

I & configuration ‘

NOTICE

The configuration of the sensor update rate and the detection range
must insure to receive a valid GPS point in the detection range, des-
pite the occurring vehicle speed near the detection point.

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

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

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

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

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

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

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

2. Drag ‘Laptrigger’ into ‘System Overview'. Do not drop it on ‘C 70"!

Bosch Motorsport Data Logger C 70 Manual 85/ 112



14 | Lap Trigger

3.

DDU7.1lp - Rac

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

B om0t 8 srop o

8 Sheetl

Dt -Nen Project ax .

333088 @M@ sl

e T P
] Eressren i

Baoc_pracuosTic Boou7  Trggers the

Badc_dagrossc stz Boow7  sgnsk fonc

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

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

E Drag + drop

Diplay Bements
Nessaementements
Measurementsources

2 sensors

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

4 e overven | ) Daaetnoges |

T
[ eron | (@ wamingem | [© Mesmgesae

e me e wesme

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

A tiew ooUrte.  Letcmetn o deicelheneCr)

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

© 130 ooyt Ok, G Dece: 007 MSE 0727 )

@

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

| Bairfostas [N Log sepped

A 'Laptrigger Wizard' window opens.

Laptrigger Wizard - Add New ==

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

Configure on device: @ opu7 - -

Signal source: -1 Laptrigger pin | M ‘ <

Speed input: ‘.Bweed |" -

Track distance: [ 40007%] L

Click "Finish’ to complete the operation.

A pre-configured lap trigger window opens.

Choose the device which
receives the trigger signal

Choose the signal channel
for the trigger signal

Choose the source for the
vehicle speed

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

Laptrigger confic  ation

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

Configure on device:
a) =

—_— @

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

0 5

d, ) —_— ) Not Used

I [€] configuration J

a) Change signal device, if desired.

b) Change signal channel, if desired.

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

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

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

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

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

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

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

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

RS © woprigger x|

Preset values for lap counter T R A =

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

Minimum laptime that a new i ous

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

Lap time best preset:

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

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

& ko

trigger release. S—

Define settings for distance 4: . dstance .

based retrigger protection. o m

] Enforce ptrgger

Max. dstance:
120Z] o

Define settings for distance
based forced trigger.

| & configuration |
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Define settings for lap timing " .

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

Not applicable with a GPS lap trigger.

5000E]

| @ contguration |

GeneroPrseting | Condtons | Triger | Coutéon |Segment g

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

_

Define settings for segment e

3 =

timing. - >

Nr. | Segment dstance (m)

| @ corigronon |

Only applicable for a GPS Laptrigger

Define the latitude and

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

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

[ configuration ‘
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14.1.6 Lap trigger channel diagnosis/counter reset

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

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

dist_dls’

A diagnosis window opens in Main Area.

Laptrigger - Laptrigger dagnosss  reset counters.

Track Condtions

Distance 4000 m Vehicle Speed — km/h
Lap Distance -'m Reset
Lap Counter -| laps | Resztwo1
Man Trgger
s WO |fergear (T o B
Sgnal Tmeout 5000 ms .
Main Trigger —-| none Test Trigger

Accept Trgger at 2 o

Enforce Trigger at 120 g

Miimum Speed 2 kmn
e T Intermediate - | none
Detecton Time 30| ms s
Best Laptime -|ls Reset t0 100,00
Sgal Tmeout 5000] ms

Reset segment ties and best laptme.

BB Loptrigger_signal_dis x|

Lap trigger diagnosis scheme

Button to reset lap distance to 0

/ Button to reset lap counter

«—— Button to reset outing counter

— . )
Button to generate trigger signal

<—— Bultton to reset best lap time

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

Threshold Evaluation Signal Retrigger Lap Counter
Logic Conversion Characterization l Protection l Recording
] ) Laptrigger_mainsig_dls Laptrigger_maintrig_dls
|T1PUt | Laptrigger_signal_dls Laptrigger_imtrigsig_dls Laptrigger_imtrig_dls
channel

Time Time

+— +—

Time Time

Analog signal Digital realtime A 1s pulse is generated, A 0.4s pulse is generated,
representation if a valid lap trigger pulse if a valid lap trigger has passed
of input channel has been detected retrigger protection

with positive logic

14.1.7 Lap trigger presettings

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

B G
Preset values for lap counter e T e e
and OUting COunter Lap counter start value: e

Outing counter start value:

Minimum laptime that a new
‘best [apt[me' is GCC@pted > Lap tme threshoic

Preset value for ‘best laptime' ——— ="

&l Configuration |
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14.2 Counting outing/laps/fragments

1 1
Speed 4 | 1 1 1 1 1
1 I 1
1 1
| 1 1 1 ] 1 1
| 1 1 1 ] 1 1
1 e . 1 1 1 i 1 1
1 1 Lap 1 1 Llap2 1 Llap3 1 Lap4d I Lap5h 1 Lap 6 1 Time
| Outlap | 1 1 1 1 Inlap 1
Power Start of Lap trigger  Lap trigger  Laptrigger Laptrigger Lap trigger End of
ON  Recording Recording
1 (Power OFF)
: < > 1
1
Quting

Functionality
— Power ON: system + measurement is initialized but not yet started
— Global start condition fulfilled: recording starts
— Reception of valid lap trigger: recording of lap completed, new lap starts

— Power OFF or Global start condition not fulfilled: recording of lap completed, system
shutdown

The system is counting:
Outing:

— The outing counter is incremented with each power cycle when at least one valid lap
(not by forced lap trigger) was recorded

Lap:

— Leaving the pits to lap trigger

— Lap trigger to lap trigger

— Enforced lap trigger (see Distance based forced trigger [ 92])
Fragment:

— Test bench operation

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

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

Channels for display

To display counters use the following channels:

Channel Function
Laptrigger_outcnt_dls Outing counter
Laptrigger_lapctr_dls Lap counter
Fractr Fragment counter

Counting in WinDarab

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

Filename template Function

[outing] Value of outing counter
[lap] Value of lap counter
[fragment] Value of fragment counter
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[###03] indicates: ‘always use 3 digits with leading zeros'.

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

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

Channels for display

To display lap times use the following channels:

Channel Function
Laptrigger_lapctr_dls Number of completed laps
Laptrigger_laptime_dls Running laptime
Laptrigger_laptime_best_dls Laptime of best lap
Laptrigger_laptimeold_dls Laptime of last lap completed
Laptrigger_laptimeseg_dls Segment time of last segment
Laptrigger_lapctr_dls Number of completed laps

14.3.1 Time based retrigger protection
Trigger is locked for 5 s after main trigger was received.

To deactivate time based retrigger protection, set ‘Retrigger lock time’ to 0 ms.

Define settings for lap timing
(main trigger).

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

— |
l——
f 5000ms

Main Trigger

14.3.2 Distance based retrigger protection

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

Change signal for vehicle speed,

restings[Condrs] Triger | Cowtdoun | segment ming

if desired. — v
Enter minimum speed for : o
- /]
trigger release. Track dstonce
Define settings for distance 4: M e -
based retrigger protection. o n
[¥] Enforce aptrigger
12015 %
Define settings for distance /
based forced trigger.
| B contiguration |
— |
1
f = Trigger prohibited

Main Trigger

14.3.3 Distance based forced trigger

After a missed main trigger, a forced trigger is inserted, if the configured max. distance
(i.e. 120 % — 4800 m) of the track distance (i.e. 4000 m) has been reached. In this case, the
channel ‘Laptrigger_distlap_dls’ starts at the delta between the max. distance and the track
distance (i.e. 800 m).

To deactivate distance based forced triggers, uncheck box.

Change signal for vehicle speed,

Ganeral [ Prsstinga] Eordion [ rgge | oundown

lf desired. \ Speed source:

WD eet =
Enter minimum speed for o spe

. _— 2 kmh
trigger release. Track disance
o] m

Define settings for distance __—— : Ao s —
based retrigger protection. 00 m

7] Enforce aptrigger

Max. distance:
Define settings for distance
based forced trigger.

| @ configuration |
==

Pt

Missed Trigger  Forced Trigger
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14.4 Segment timing
Segment timing is the calculation of elapsed time for parts of laps (segments).
Segments are defined:
— based on sub-trigger signals (additional transmitters)
— based on distance travelled
Times for segments are compared to:
— Last lap completed

— Fastest lap

Channels for display

To display segment times use the following channels:

Channel Function

Laptrigger_lapdiff Time difference between finished lap and last lap
Laptrigger_lapdiffb Time difference between finished lap and best lap
Laptrigger_lapseg_dlast Difference of lap segment time compared to last lap
Laptrigger_lapseg_dbest Difference of lap segment time compared to best lap

14.4.1 Sub trigger mode

Using main trigger (20 ms pulse) at Start-Finish-Line. 3 sub triggers (40 ms pulse) posi-
tioned at 1,000 m, 2,000 m and 3,000 m.

To deactivate sub trigger mode uncheck box.

Define settings for lap timing o [ o TS i sty
(main trigger). Detcton tme: —_—

: Retrigger lock time: - i
Define settings for sub trigger. > | o o
Not applicable with a GPS lap trigger. -

5000

| @ connguraton

Sub Trigger

4

Ao Sub Trigger

<4 Sub Trigger

— |
]

t

Main Trigger

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

Bosch Motorsport Data Logger C 70 Manual 93 /112



14 | Lap Trigger

14.4.2 Distance mode
Using main trigger (20 ms pulse) at Start-Finish-Line.
Set ‘'Mode’ to ‘Distance’ and enter desired segment distances.

Segment time is automatically calculated at each segment. Time difference to last lap and
fastest lap is automatically calculated at each segment.

To deactivate distance mode set ‘'Mode’ to ‘None'.

Define settings for segment e Trgger [ Gomdown [ Segment g |
timing. hone
- | Seqment dstance (m)
| @ configuraton |
+0.1s
3000m
-0.3s
1000m

I —]
v 1 1 1

Main Trigger

14.5 Countdown timer

Some race classes require a minimum time spent in the pits. An additional lap trigger Tx is
configured as a segment trigger positioned at pit entry. The trigger signal starts a timer
countdown.

The current value of the timer is stored in the variable Laptrigger_cntdown_dls which can

be displayed.
Define settings for countdown GM‘::"m"‘"g"c“"“‘”"sh"“"‘ o
timer. > (e =

Start time:

| @ confiuraton |
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15

15.1

Predated Laptime

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

Setting up the predated laptime

To use the predated laptime function you need to set up a laptrigger as described in the
chapter Lap Trigger [ 83]. Under the ribbon “Segment timing” you need to choose your
segmentation mode which can either be distance or intermediate trigger based.

Laptrigger configuration

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

Distance or
Intermediate Hee:
T . [Dlstanc\e -
rigger
%
Enter your Lap segment lengths and times
Segment time Nr. | Segment length (m) Segment time (s)
and distance —% | |1 |50 44,800
2 1.000 93,200
= | |
Enter your
Entire lap time:
expected S—
H 5005 s
laptime —> =

For the distance mode you need to check on an old lap or estimate how long it takes to
travel the segment distance. Please enter those values into input field. The values can also
be copied and pasted to the input field from an excel sheet as a normal text. In the inter-
mediate trigger you just need to set the expected time the driver takes to reach the seg-
ment trigger.

NOTICE

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

15.2

Functionality and channel outputs

Following output channels are generated by the predated laptime function.

Laptrigger_lapdiff_pred_dls Laptime difference between the predated
and the last laptime

Laptrigger_lapsegdiffpred_dls lagseg difference between the last segment
and the predated segment.

Laptrigger_Lapcurrpred_dls Estimated laptime of the current lap, based
on the predated laptime and the predated
segment deviations

The channel Laptrigger_lapdiff_pred_dls is updated as soon as the main lap trigger is re-
ceived. Both other channels are updated as soon as the next segment distance is travelled
or the next intermediate trigger is received.
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16 GPS Sensor
16.1 GPS (Global Positioning System)

Space-based global navigation satellite system.
GPS provides positioning, navigation, and timing services to worldwide users.

GPS receiver (sensor) gives digital information about position (longitude, latitude, height),
ground speed, course, and status.

Two types of GPS receivers:
CAN output -> Read in messages via CAN Input of C 70 (not covered here)

Serial output -> Read in messages via RS232 Interface of C 70 (serial interface 2)

16.1.1 Serial interface characterization
Serial Interface is characterized by:
Voltage levels: RS232 is standard (+/-12 V), UART (0 V/ 5 V) needs level shifter

Baud rate: 9,600 is standard for GPS, C 70 supports 1,200 to 115,200 baud. GPS Rx inter-
face baud rate must match C 70 interface baud rate. C 70 Baud rate can be set with the
‘GPS_BAUDRATE' characteristic Data format: C 70 expects 8 data bits, no parity bit, 1 stop
bit (8N 1)

16.2 Protocol
C 70 expects NMEA Protocol (ASCII).

The following messages are decoded:

Message Function

GGA GPS fix information

GSA Overall satellite data

GSV Detailed satellite data

RMC Recommended minimum data for GPS
VTG Vector track and speed over the ground

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

16.3 Sensor recommendation

The system has been tested with the Navilock NL-8004P MD6 Serial PPS Multi GNSS Re-
ceiver. This sensor is based on a U-Blox 8 chipset and is fully configurable with the
Navilock “U-Center” software. To use this sensor with Bosch Motorsport components the
transfer rate, the satellite system and the update rate need to be reconfigured. More in-
formation about the configuration can be found in the Appendix.
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16.3.1 Configuration of the recommended Navilock
NL-8004P MD6 Serial PPS Multi GNSS Receiver

For the sensor configuration, the sensor needs to be connected to the Navilock software
"U-Center” which is available from Navilock free of charge. Navilock offers a USB connec-
tion cable for the sensor.

In "U-Center” click “View"” — “Configuration View" to start the configuration. The follow-
ing 3 points have to be changed:

Transfer Rate
— Click on “PRT (Ports)”.

— Change the baud rate to a fixed value, this value needs to meet the setting of Race-
Con. For a good signal quality we recommend 115,200 baud.

— Click on “Send” to store the new setting in “U-Center”.

(8] Configure - Ports oo s
ANT (Antenna Settings)
CFG (Configuration)
DAT (Datum)

DOSC (Disciplined Oscillator) ol [1-UseRTI =

EKF (EKF Settings) Protocol in lm
ESFGWT (Gyro+Wheeltick) Pratacal aut lm
ESRC (External Source Config)

FXN (Fix Now Mode) Baudiate m
GNSS (GNSS Config) [l Auito bauding

INF (Inf Messages)

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

MS5G (Messages)

MNAVS (Mavigation 5)

MNAVKS (Navigation Expert 5)

MMEA (NMEA Protocol)

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

PM2 (Extended Power Management)
PRT (Ports)

»
»

— | UEX-CFG [Config) - PRT (Parts] 3 —

m

m

Owverzampling

[~ Extended T timeaut [»<Fw7.00)
Tx-Ready Feature [>=Fw7.00]

RINV (Remote Inventory) I Enable
RST (Reset) T Inverse Polarity (low-active]

RXM (Receiver Manager) Threshold ID
SBAS (5BAS Settings) Iﬁ
SMGR (5ync Manager Config) A 0 _ m

THhANNE (Tiwenm Al =)

@ | X | Esend 2ol [ | §

— Click on “CFG (Configuration)”.

— Click on “Send” to save the new setting on the sensor.
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[@] Configure - Configuration

E=R[EcR S

ANT (Antenna Settings)

CFG (Configuration)

DAT (Datum)

DOSC (Disciplined Oscillator)

EKF (EKF Settings)

ESFGWT (Gyro+Wheeltick)

ESRC (External Source Config)

FXM (Fix Mow Mode)

GNS5 (GNSS Config)

INF (Inf Messages)

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

M5G (Messages)

MAYS (Mavigation 5)

MAVKS (Navigation Expert 5)

MNMEA (NMEA Protocol)

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

PM2 (Extended Power Management)
PRT (Ports)

PWR (Power)

RATE (Rates)

RINV (Rernote Inventory)

RST (Reset)

RXM (Receiver Manager)

SBAS [SBAS Settings)

SMGR (Sync Manager Config)

TRAANE Mivan Ao

| »

LB - CFG [Config) - CFG [Configuration)

" Revert to last saved configuration

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

' Save curent configuration

" User defined operation

Clear Save
0-PRT
1-M5G
2-IMF
3-May

4 - ik

5 - Reserved
E - Reserved
7 - Reserved
2-EKF

m

3 - Reserved
10-ANT
11-LIC
12-USER O
13-USER 1

14-USER 2
15-USER 2

o

@ | X | Esend a¥rol [ | @ & E

Devices

2-I2CEEPROM
4 -SFIFLASH

Load

0-FRT
1-M5G
2-IMF
3-May
4 - R
5 - Reserved
E - Reserved
7 - Reserved

3 - Reserved

11-LIC

12-USER O
13-USER 1
14-USER 2
15-1SER 3

Satellite System

— Click on “GNSS (GNSS Config)”.

— Set the ticks as shown in the following picture.

— Click on “Send" to store the new setting in “U-Center”.

— As during configuration step 1, click on “CFG (Configuration)”.

— Click on"Send" to save the new setting on the sensor.

[@] Configure - GNSS Configuration

MNAVXKS (Mavigation Expert 5)

MNMEA (MMEA Protocel)

00O (Qdometer/Low-5peed COG filter)
PM (Power Management)

PM2 (Extended Power Management)
PRT (Ports)

PWR (Power)

RATE (Rates)

RINV {Remote Inventory)

RST (Reset)

RXM (Receiver Manager)

SBAS (SBAS Settings)

SMGR (5ync Manager Config)

TRAANE (Timma hdmelat

Mumber of channels available

Number of channels to use

For specific SBAS configuration use CFG-SBAS

o[- eS|
ANT (Antenna Settings) - . .
— | UEX - CFG [Config] - GNSS [GNSS Confi
CFG (Configuration) Wefial [ el
DAT (Datum)
DOSC (Disciplined Oscillator] " s o
EKF (EKF Settings) GNSSID configure GNSSname enable min  max Signals
ESFGWT (Gyro+Wheeltick) 0 2 GPS ¥ [s [
ESRC (External Source Config) 1 I~ SBAS I~ Il_ |3_
FXM (Fix Mow Mode) r =
i I 0 I o]
GINSS (GNSS Config) 2 e
INF (Inf Messages) 3 I3 BeiDou r I 16
ITFM (Jamming/Interference Monitor) 4 r IMES r I 0
LOGFILTER (Log Settings) E
3
MSG (Messages) 5 ¥ Qzss r | ™ LisalF
NAVS (Navigation 5) & v Glonass | [14

32

#E TR

32 [~ Auto set

For specific GLOMASS configuration use CFG-GLO

- |« ]

@ | X | Esend 2ol [5¥ | g8 & [
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Update Rate

— Click on “RATE (Rates)”.
— Change the "Measurement Period” to 55 ms.

— Change the "Navigation Rate” to 1 cyc.

— Values which lead to a lower frequency will lower the precision of the sensor, we re-

commend the mentioned values.

— Click on "Send" to store the new setting in “U-Center”.

— As during configuration step 1, click on "CFG (Configuration)”.

— Click on"Send" to save the new setting on the sensor.

Configure - Rates

ANT (Antenna Settings)

CFG (Configuration)

DAT (Datum)

DOSC (Disciplined Oscillator)
EKF (EKF Settings)

ESFGWT (Gyro+Wheeltick)
ESRC (External Source Config)
FXM (Fix Mow Mode)

GNSS (GNSS Config)

IMNF (Inf Messages)

LOGFILTER (Log Settings)
M5G (Messages)

MAVS (Mavigation 5)

MAVHS (Navigation Expert 5)
NMEA (NMEA Protocol)

PM (Power Management)

PRT (Ports)

PWR (Fower)

RATE (Rates)

RINV (Remote Inventory)

RST (Reset)

RXM (Receiver Manager)
SBAS (SBAS Settings)

SMGR (5ync Manager Config)

THhAMNE (T e KaA )

ITFM (Jamming/Interference Monitor)

QDO (Odometer/Low-5peed COG filter)

PM2 (Extended Power Management)

»

— | UBX-CFG [Config) - RATE [Rates)

9s

Time Source |1 - GPS time vl
Measurement Period I 55 [ms]

Measurement Frequency 1818 [Hz]

| 1 [ewe]

Mavigation Frequency 1818 [Hz]

Mavigation R ate

m

@ | X | Esend %ol [ | §

NOTICE

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

16.4

Measurem

The decoded NMEA messages are copied to these C 70 measurement labels.

Measurement label
gps_PDOP
gps_HDOP
gps_VDOP

gps_lat

gps_long

gps_elv

ent labels

Function

Position Dilution Of Precision
Horizontal Dilution Of Precision
Vertical Dilution Of Precision
Latitude +/- [degree]
Longitude +/- [degree]

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

meters

Bosch Motorsport
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16.5

Measurement label
gps_speed
gps_direction

gps_declination

gps_year
gps_mon
gps_day
gps_hour
gps_min
gps_sec
gps_hsec

gps_smask

gps_sig

gps_fix

Function
Speed over the ground in kilometers/hour
Track angle in degrees

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

Years since 1900

Months since January - [0,11]

Day of the month - [1,31]

Hours since midnight - [0,23]
Minutes after the hour - [0,59]
Seconds after the minute - [0,59]
Hundredth part of second - [0,99]

Bit mask over received NMEA sentences (Bit 0 = GGA, Bit 1 =
GSA, Bit 2 =GSV, Bit 3 = RMC, Bit 4 =VTG) within last second.
GPS quality indicator (0 = Invalid; 1 = Fix; 2 = Differential, 3 =
Sensitive)

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

These measurement labels are arrays, where the indexed element points to the same

satellite.

(E.g. gps_info_satsigstrength[3] tells the receiving signal strength of satellite 3. Satellite 3
has the SAT-ID given in gps_info_satid[3])

Measurement label
gps_info_satid[ ]

gps_info_satinuse[ ]

gps_info_satelevation][ ]

gps_info_satazimuth[ ]

Function

Satellite PRN number

Used in position fix

Elevation in degrees, 90 maximum

Azimuth, degrees from true north, 000 to 359

gps_info_satsigstrength[ ] Signal, 00-99 dB

GPS troubleshooting

Electrical

Is the transmitter signal of the GPS sensor connected to the receiver pin of serial interface

2 of the C 707

Is the GPS sensor powered up?

Does the GPS sensor deliver RS232 signal levels?

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

Interface

Do the baud rates of the GPS sensor and the C 70 match?

Is the GPS sensor set up for 8N1 transmission parameters?

Is the GPS sensor set up for NMEA messages?

Are the GGA, VTG, RMC messages activated?
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GPS sensor start-up

Does the GPS sensor 'view' the sky?
Did the GPS sensor complete its initial start-up procedure? This may take up to 20 min.

A correct reception is indicated when ‘gps_fix' is showing ‘3D Fix'.

GPS sensor values are frozen

Does the sensor has lost its reception? The old values will be kept if the reception is lost.
The gps_smask channel shows which NMEA sentence is received.
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17 Firmware

17.1 Firmware and configuration
C 70 holds 4 types of data:
Firmware: the software (PST program file) of the C 70.

Configuration: the configuration of Input channels, CAN 1/O, PWM, display configuration,
recording + telemetry configuration.

Calibration data: Characteristic curves and offsets created by online calibration at the
vehicle.

Recorded data: Measurement data recorded during vehicle operation.

RaceCon Douw
DOU  RaceCon Project
,,,,,WEE Comsissency check
:M._._, "H_HI"IH - Imi.ﬁl'-" ...........................|..IFI - nni.&l
L ‘Updabe Firmare'
My Open Consistency check
— ol ol
Foeee| <—1 | | Configuration | | confguration |
. ‘Dowricad configuration’
Wy ‘Uiplaad o File
B | Cabibration Data |
’ ‘Dowmnlcad from File'
ot 13 WinDARAB ‘Read Maagunsment Dals'
Lap3 | | Recorded Data |
EIH
F

17.2 Firmware update

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

m-—.«t—b

Firmware version
consistency check
Version mtc/ \gm does not match
-
$@ wme o EPR theck maccssihi [P Devon: BOUT QASE O | |0 #5409 o ur Sacomnshil comact o seve el e TP
‘ i) N opun The ECLI date mchat e cusrert sromes data ﬂ HE0S EPY. i o i lnckad W PY. A DOUR_BAGE_013%_ 301 - TP Dpwor OOUE_BASE_ 20
G vEse Ut uems sty conected o deace(l Beare).
Firmware check Change program Update firmware
successful archive in RaceCon
(ST S— LT I s — T
Al Crmate st i A cresim datmet ¥ Change program woiwe.
T P b |EF dote fromaes | s, .
L] ) Epot. koo confrgraten o g o) SR

17.2.1 Performing the firmware update

Firmware update is only possible if the C 70 is connected to RaceCon.
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The configuration of Input channels, CAN 1/O, display, recording + telemetry will not be
changed.

1. Inthe C 70 Project Tree, right-click on ‘C 70" and choose ‘Synchronize’ then ‘Update
firmware'.

2 x| 4ad New Project |8 DDU7 |

=- & New Proje

Ee

o § Open.
EH Create measuring views...
@ Download configuration..
| 23 Synchronize * | ¥ Set Date & Time...
Current measuring media »| G2 with ECU..
7 Create dataset... B4 Change program archive..
% PIN/SuperPIN.. v | Update firmware...
© Bxport. 5 Upload configuration...
@ Import.. X Clear logged data...
& Properties & Clone ECU 3
% Delete Adjustment data 3
ae  Rename.. Saye

A pop-up menu opens.
2. Select the destination of the firmware archive (PST).

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

Update firmware M
Flash program firmware
Perform a firmware update of a device.
ECU Type: DDU7 =
Select program archive (PST) file
Keep current settings
FCI dentification

3. Click 'OK" when done.
The firmware update starts. The C 70 displays the message 'Updating firmware’. Do
not switch off the car's ignition or interrupt the power supply of the C 70!

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

" Loading configuration

/' Connecting to DDU7

/" Downloading content to DDU7

= Flashing controllers an DDU7

Cleaning up

Flash completion 53%
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When the firmware update is complete, the C 70 displays the message ‘Updating

firmware finished. Do a powercycle.’

Switch the car’s ignition off and on again to cycle the power of the C 70.

Update firmware

=

Flash program firmware
Perform a firmware update of a device.

—

S

=
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18 Cloning the Unit

To replace a C 70 by another device, it is possible to clone it. A clone is a 1:1 copy of a

device. This can be useful for copying specific data, like sensor-offset calibration to a
spare unit for a specific car.

Creating a clone file

1. Open the Tools" window and click on the ‘Clone’ button in the ‘Extras’ menu.

2. Select "Extract” from the dropdown menu

DDULO.T

EEEEELEY ERE=rn
T B

s = No
t infor
matio

3. Choose the hardware device, which should be cloned.

4. Define destination and filename.

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

ECU Type: ’m 1-]

C\Test\DDUS_Bosch_Matorsport bmsclone

(i) This is the stand-alone clone extract ECU tool for MS5.x devices using the FTP/ Telnet
protocol.

5. Click 'OK' to start procedure.
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Applying a clone file to a device

1. Click 'Clone apply’ in Extras menu.

EEEEEELER e

2. Choose clone file.

3. Click 'Ok".

Please remember that following properties are not stored into the clone:
— Lifetime of device
— Serial number

— Upgrade features
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19 Fuel Consumption Calculation

19.1 Setting up fuel consumption calculation and
tank management

1. Select ‘Measurement Sources’ in Toolbox.

2. Drag 'Fuel element and drop it on the vehicle in System Overview. Do not drop it on
the C 70!

] Bosch Wizard
B Customized Sensor

2 Anlog sources
[ Characteristic Curve
B8 Multipoint Adjustment

[E] Gear Lookup Table
Hysteresis

[6] Laptrigger

B PWM Out

A Sensiivity/Offset
Speed

A ‘fuel consumption wizard' opens.
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Fuel Consumption Configuration
Select a fuel consumption source channel for computing the fuel consumption.

Fuel Consumption Wizard - Add New M

General

a)

| Configure on device W ooU7 ~| =

b)

|Tank capacity 8005 1|

Fuel consumption calculation

9

Mode Using fuel consumed .

d)

| Fuel input i@fue\cm |~ | x 0001 Adaption factor to [mi] | <

Consumption correction factor _ 1.000

Remaining laps calculation

Mode ILastlap's consumption -

e

Reset fuel consumption

Mode IEy RaceCon -

9)

A

Low active signal -

Not Used

< Back Next > Finish ] [ Cancel

a) Change device for fuel calculation, if desired.

b) Enter tank capacity of vehicle.

¢) Choose calculation mode:

« using fuel consumed (summed-up fuel consumption)

« using fuel flow rate (momentary fuel consumption)

d) Choose input channel and enter adaption factor. Use adaption factor to adapt value of input
channel to:

« Iml per inc for summed-up fuel consumption

« Tml/s per inc for momentary consumption

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

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

« using fuel consumption of last lap completed

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

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

« Manually using RaceCon

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

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

Press ‘Finish’ when done.

19.2 Fuel consumption diagnosis/counter reset

Settings
overview

RaceCon.
Double-click on any ‘fuel_xxx' channel in channel list.

A diagnosis window opens in Main Area.

omputes the fuel consumption.

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

Button to reset total
fuel consumption

Tonk capacey o : S )
Total consumption [ -h retion 4 o ot with RaceCon

Consumpton correcton factor
Fuel consumption [ -h only)

Target p consumpton 300 1

- = : Button to reset fuel

e El Last lap's consumption | - Reset consumption manually

Current lap's consumption - (Can also be triggered )

/ Laps remaining -

8 © Fucl_toprem_dis x
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19.3 Example

Fuel
1 1 1 1 1 1
Tank ) | | | |
capacly | ! ! 1 ~ Fuel_fuelcons
1 1 1 1
1 1 1 1
1 1
1
1
1 1
I 1 1 1
1 1 1 1
1 1 1 1 1 1 — Fuel_fuelrem
1 1 1 1 1 1
1 1 Ll Ll Ll | "
| Lap 1 , lap2 | Lap3 | Lap 4 | Lep5 1 Lap6 Time
Qutlap behind Pacecar Inlap
Fuel . . .
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 /Fueljuellapold
1 1 1
1 1 /_/_,:‘_f,-/_f; weljuellap
| Lap1 I Llap2 1 Lap3 1 Lap 4 1 Laphs 1 Lap 6 Tim'e
| Outlap | 1 1 1 Inlap
Measurement label Function
Fuel_fuelcons_dls Running fuel consumption, starting at ‘0’
Fuel_fuelrem_dls Remaining fuel in tank, starting at tank capacity
Fuel_fuellap_dls Fuel consumption for current lap, starting at ‘0’
Fuel_fuellapold_dls Fuel consumption of last lap completed
Fuel_laprem_dls Remaining laps with fuel in tank
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20 RaceCon Shortcuts

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

Shortcut
General navigation
F1

F2

F3

F4

F5

F6

F7

F8

F9

CTRL + F9
F10 or Alt
F11

F12

CTRL + Tab
Project Tree

Plus (+) at numeric pad or
right cursor

Minus (-) at numeric pad or
left cursor

Star (*) at numeric pad
DEL
Display page, measurement page

Cursor

SHIFT + cursor

Tab

Function

Open RaceCon help
Rename selected object
Select Data Area

Select Project Tree

Start the data comparison
Start dataset manager
Toggle WP/RP

Start measurement

Start recording

Go to menu bar

Toggle display to fullscreen 'Race Mode’
Enlarge main screen

Switch between opened windows

Expand selected node

Close selected node

Open all nodes

Delete seleted object

Move selected display element one grid unit
in chosen direction

Enlarge/reduce selected display element
one grid unit

Switch between display elements
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