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1| Preparation

1 Preparation

Use the VCU MS 50.4 only as intended in this manual. Any maintenance or repair must be
performed by authorized and qualified personnel approved by Bosch Motorsport.
Operation of the VCU MS 50.4 is only certified with the combinations and accessories that
are specified in this manual. The use of variant combinations, accessories and other
devices outside the scope of this manual are only permitted when they have been de-
termined 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 VCU MS 50.4
carries out an appropriate analysis to determine the electromagnetic interaction the VCU
MS 50.4 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.

Note

In this document, many 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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Warnings and Safety Instructions | 2

2 Warnings and Safety Instructions

The classification of the warnings and safety instructions is carried out by the respective
signal word (Danger, Warning, Caution) next to the warning symbol.

Danger

A\ DANGER

Nature and source of danger

Consequences

Warning of death or serious physical injury, which are sure to occur if ignored.

Warning

/N\

Nature and source of danger

Consequences

Warning of death or serious injury, which can occur if this is not observed.
Caution

/\ CAUTION

Nature and source of danger

Consequences

Warning of slight bodily injury in case of Disregard.

Notice

=

NOTICE

Nature and source of danger

Consequences

Warning of damage to equipment in case of ignoring.

Bosch Motorsport
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3 | Onboard Network Concept

3 Onboard Network Concept

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!

IGN- \I

Switc
UBAT :
Star connection . .
(term30) @—————————— | L [ _ switched pos. terminal
positive terminal
i ‘ Electric Loads
Main KL15 !
Switch L
o . <» PC
KL30 {'} P Bosch Mot rt
T I I 1 osch Motorspol
D E E DeVICe diagnosis connector
.
z // LS SWITCH1...4
KL31 % <
K Fyoeeeee UBATT_FUSE
GND_Starpoint Star connection J SENSPWR10
/ — Chassis dig. sensors
As short as (e.g- wheelspeed) SENSPWR5
possible
LS GND_1 ANA_IN(xy) active
LS GND_2 Sensor
ANA _IN(xx) NTC
Engine_GND SENSGND Sensor _l

Note

This schematic is not device specific. Please see the section Technical Data for the specific-
ations of your device.
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Technical Data | 4

4 Technical Data

The VCU MS 504 is a highly powerful processing / logging unit for race applications.

Based on our broad base of platform function, we support you with customized VCU func-
tions for a tailor-made solution.

In addition, you can quickly develop your individual customer software based on MAT-
LAB/Simulink to significantly speed up algorithm development (automatic code and docu-
mentation generation, requires CCA package) — including extensive simulation capabilities.

The device offers real time Ethernet functionality to exchange e.g. data used in control al-

gorithms between devices (guaranteed latency time 1 ms).

Application

Processor for customer code

Processor for logger

Configurable math channels

User configurable CAN in/out messages
Sampling rate logger

Optional: Sampling rate high speed logger
Online data compression

Logging rate

Internal storage capacity

LTE Ethernet telemetry support

RS232 interface for GPS

Mechanical Data

Size

Weight

Protection classification

Operating temperature internal

3 motorsport connectors, 198 pins in total

Max. vibration

Electrical Data

Supply voltage

Inputs

667 MHz Dual Core
667 MHz Dual Core

1 ms

5 s

Max. 600 kB/s
6 GB

166 x 121 x 41 mm
<6609

IP67

-20 to 80°C

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

5to 18V

20 Analog channels 0 to 5V, 0.5 % precision between 0.2 and 4.8 V, switchable pull-up

8 Digital PWM inputs f_max=30 kHz Hall-type speed measurement possible,
Switchable pullup 2.15 kOhm, (required for Hall), Tooth count differential*

4 Digital PWM inputs f_max=30 kHz Hall- and DF11 type speed measurement possible,
Fixed pullup 2.15 kOhm (required for Hall), Tooth count differential*

4 universal Thermocouple

1 Bosch Laptrigger

Bosch Motorsport
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4| Technical Data

1 TimeSync master and slave (specific to Bosch measurement system)

Internal measurements:

1 ambient pressure

1 ECU temperature

20 supply voltage

20 supply current

1 battery voltage (external VCU supply)

1 external VCU supply current

4 HS output current

3-axis acceleration plus roll/pitch/yaw rate

Outputs
PWM High side
PWM Low side

2*: 7.5 A each, PWM, 50 Hz
4%, 2.2 A each, PWM, 10 kHz

*can be enhanced by Upgrade /O Package, see below

Power Supplies
12V, 400 mA each
Switchable 5 V/12 V, 400 mA each

Max overall current

Precision 12 V + 1 % on the pin
Precision 5V + 0.1 % on the pin

Sensor ground

5*

5*
4Aonall12V
2Aonall5V

20

*can be enhanced by Upgrade /O Package, see below

Adaptation and Documentation

Function documentation

MatLab code generation

Software Tools (free download)

Data Analysis tool WinDarab 7

System Configuration tool RaceCon

Automatically created during code genera-
tion

Support for customer own MatLab function
development

Logger configuration, calibration and on-
line measurement

Upgrade Customer Code Area CCA

Provides the option to run customer developed software code on Bosch ECU

Upgrade I/O Package

Communication
4 CAN
Inputs
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Technical Data | 4

4 Analog channels
Oto5V,
0.5 % precision between 0.2 and 4.8 V, switchable pull-up

4 Digital PWM inputs

f max=30 kHz

Hall-type speed measurement possible,
Fixed pullup 2.15 kOhm (required for Hall),
Tooth count differential**

4 LVDT, 5 pin configuration,
excitation frequency 1 to 20 kHz,
excitation voltage 0 to 5 V (rms)

Outputs

4 "TTL" Digital output, 10 kHz, PWM, 25 mA each
2 PWM High side; 7.5 A each, PWM, 50 Hz

4 PWM Low side; 2.2 A each, PWM, 10 kHz
Power Supplies

5x12V, 400 mA each

5 switchable 5 V/12 V, 400 mA each

** The tooth count differential between any two of the PWM inputs is available two
measure e.g. shaft torsion.

Upgrade High Speed Logging Package

6 ANA 0to 5V, 200 kHz logging rate

Upgrade CCP Master

Enables CCP master functionality to request data from foreign devices via CAN/CCP pro-
tocol.

Upgrade Real Time Ethernet

Enables the VCU to operate as a real time Ethernet master or slave. Guaranteed latency
time of 1 ms. Ideal for time critical data transfer as needed in online control algorithms
involving data from different devices.

Two interfaces allow for a ring topology (redundancy in case the RTE line experiences
damage).

The VCU features a reasonable set of SERCOS3 instructions although not the full SER-
COS3 standard is implemented. The ECU side can act as a SERCOS3 master; the logger
side can act as a SERCOSS3 slave.

USB Accessories
Rugged USB flash drive

Mating connector for USB flash drive on car loom side

Adapter cable to PC USB-port

Connectors
Connector LIFE (red) AS018-35PN Mating connector AS618-35SN (not in-
cluded)
Bosch Motorsport Vehicle_Control_Unit_VCU_MS_50.4_Manual 9/136



4| Technical Data

Connector SENS-A (yellow) AS018-35PA Mating connector AS618-35SA (not in-
cluded)

Connector SENS-B (blue) AS018-35PB Mating connector AS618-35SB (not in-
cluded)
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5 Pinlayout

Connector LIFE (red), Mating connector AS618-35SN

Pin

LIFE 01
LIFE 02
LIFE 03
LIFE 04
LIFE 05
LIFE 06
LIFE 07
LIFE 08
LIFE 09
LIFE 10
LIFE 11
LIFE 12
LIFE 13
LIFE 14
LIFE 15
LIFE 16
LIFE 17
LIFE 18
LIFE 19
LIFE 20
LIFE 21
LIFE 22
LIFE 23
LIFE 24
LIFE 25
LIFE 26
LIFE 27
LIFE 28
LIFE 29
LIFE 30
LIFE 31
LIFE 32
LIFE 33
LIFE 34
LIFE 35
LIFE 36
LIFE 37
LIFE 38
LIFE 39

1/0
I/0
I/0
I
I
I/0

I/0
I/0
I/0

I/0
I/O
I/0

I/0
I/O
I/0
I/O

I/0
I/0
I/0
I/O
I/0
I/O

I/0
I/0
I/0
I/0
I/0
I/0
I/0

I/0
I/O

Signal

BI_CAN7_H
BI_CAN7_L
|_DIGINO4_HALL_DF11
I_DIGINO9
BI_CAN8_H
I_DIGIN10
BI_CAN4_H
BI_CAN4_L

BI_LIN
|_DIGINO2_HALL_DF11
BI_CAN8_L
BI_CAN3_H
BI_CAN3_L
I_DIGIN13
B_D_RS232_RX
B_D_RS232_TX
B_D_ETH2TXN
B_D_ETH2TXP
I_DIGIN14

GND

I_S_LAPTRIG
BI_TIMESYNC
B_D_SERCOS2RXN
B_D_SERCOS2RXP
B_D_ETH2RXN
B_D_ETH2RXP
B_D_ETH3TXN
G_USB_SCR
I_DIGIN15
BI_CAN5_H
BI_CANS5_L
B_D_SERCOS2TXN
B_D_SERCOS2TXP
B_D_ETH3RXN
B_D_ETH3RXP
B_D_ETH3TXP
|_DIGINO3_HALL_DF11
BI_CAN6_H
BI_CANG6_L

Level, Power
Oto5V
Oto5V
Oto5V
Oto5V
Oto5V
Oto5V
Oto5V
Oto5V
Oto 12V
Oto5V
Oto5V
Oto5V
Oto5V
Oto5V
12V
12V
ETH
ETH
Oto5V
GND
Oto5V
Oto5V
ETH
ETH
ETH
ETH
ETH
GND, 2 A fused
Oto5V
Oto5V
Oto5V
ETH
ETH
ETH
ETH
ETH
Oto5V
0Oto5V
Oto5V



Pin

LIFE 40
LIFE 41
LIFE 42
LIFE 43
LIFE 44
LIFE 45
LIFE 46
LIFE 47
LIFE 48
LIFE 49
LIFE 50
LIFE 51
LIFE 52
LIFE 53
LIFE 54
LIFE 55
LIFE 56
LIFE 57
LIFE 58
LIFE 59
LIFE 60
LIFE 61
LIFE 62
LIFE 63
LIFE 64
LIFE 65
LIFE 66

Connector SENS-A (yellow), Mating connector AS618-35SA

Pin

SENS-A 01
SENS-A 02
SENS-A 03
SENS-A 04
SENS-A 05
SENS-A 06
SENS-A 07
SENS-A 08
SENS-A 09
SENS-A 10
SENS-A 11
SENS-A 12

I/0
I/O
V

I
I/0
I/O

S

O O OO0 OO o o o o o

Signal
G_COMSCR
B_D_SERCOS1RXN
B_D_SERCOS1RXP
|_DIGINO1_HALL_DF11
G_DIGIN
BI_USB_DN
|_DIGIN11
I_DIGIN12
BI_CAN1_H
B_D_SERCOS1TXN
B_D_SERCOST1TXP
BI_USB_DP
O_V_USB_VDD
|_DIGINO8_HALL
B_D_ETH1RXN
BI_CAN2_L
BI_CAN1_L
I_DIGIN16
G_USB_GND
I_DIGINO7_HALL
|_DIGINO6_HALL
B_D_ETH1TXN
BI_CAN2_H
V_UBAT
|_DIGINO5_HALL
B_D_ETH1RXP
B_D_ETH1TXP

Signal
O_LSOUT6
G_SENSGND10
O_LSOUT7
O_HSOUT4
O_HSOUT4
G_SENSGNDO09
G_SENSGND17
O_HSOUT3
O_HSOUT3
O_LSOUT5
G_SENSGNDO08
G_SENSGNDO07

Level, Power
GND, 2 A fused
ETH

ETH

Oto5V
GND, 2 A fused
USB

Oto5V
Oto5V
Oto5V

ETH

ETH

USB

float

Oto5V

ETH

Oto5V
Oto5V
Oto5V

float

Oto5V
Oto5V

ETH

Oto5V
VBAT
Oto5V

ETH

ETH

Level, Power
VBAT /2 A
GND, 2 A fused
VBAT /2 A
VBAT /8 A
VBAT /8 A
GND, 2 A fused
GND, 2 A fused
VBAT /8 A
VBAT /8 A
VBAT /2 A
GND, 2 A fused
GND, 2 A fused



Pin

SENS-A 13
SENS-A 14
SENS-A 15
SENS-A 16
SENS-A 17
SENS-A 18
SENS-A 19
SENS-A 20
SENS-A 21
SENS-A 22
SENS-A 23
SENS-A 24
SENS-A 25
SENS-A 26
SENS-A 27
SENS-A 28
SENS-A 29
SENS-A 30
SENS-A 31
SENS-A 32
SENS-A 33
SENS-A 34
SENS-A 35
SENS-A 36
SENS-A 37
SENS-A 38
SENS-A 39
SENS-A 40
SENS-A 41
SENS-A 42
SENS-A 43
SENS-A 44
SENS-A 45
SENS-A 46
SENS-A 47
SENS-A 48
SENS-A 49
SENS-A 50
SENS-A 51
SENS-A 52
SENS-A 53
SENS-A 54

G\OG\OOOOOOOE

O O O O

O O O O 0O 0o o O

Signal
G_SENSGND16
G_SENSGND18
G_SENSGND19
O_LSOUT8
O_VSENS19_12V
O_VSENS20_12V
O_VSENS10_12/5V
GND
G_SENSGND20
G_ANASCR
|_THERM1_N
|_THERM1_P
O_VSENS08_12/5V
O_VSENS16_12V
O_VSENS09_12/5V
G_SENSGNDO06
|_THERM2_P
O_DIGOUT4
O_DIGOUT3
O_DIGOUT2
O_DIGOUTT
O_VSENS18_12V
O_VSENSO07_12/5V
O_VSENS06_12/5V
O_VSENS17_12V
|_THERM2_N
I_ANAO8_5V
I_ANAQ9_5V
I_ANA10_5V
I_ANAQ7_5V
|_LVDT4_SEC2N
|_LVDT4_SEC_M
O_LVDT4_PRI2
G_SCR_LVDT4
I_ANA16_5V
I_ANA20_5V
I_ANA17_5V
I_ANA24 5V
|_LVDT4_SEC1P
O_LVDT4_PRI1
|_LVDT3_SEC_M
G_SCR_LVDT3

Level, Power
GND, 2 A fused
GND, 2 A fused
GND, 2 A fused
VBAT /2 A

12V, 250 mA
12V, 250 mA
5V/12V, 250 mA
GND
GND, 2 A fused
GND, 2 A fused
Oto5V

Oto5V
5V/12V, 250 mA
12V, 250 mA
5V/12V, 250 mA
GND, 2 A fused
Oto5V
5V/25mA

5V /25mA
5V/25mA

5V /25mA

12V, 250 mA
5V/12V, 250 mA
5V /12V, 250 mA
12V, 250 mA
Oto5V

Oto5V

Oto5V

Oto5V

Oto5V

-5to5V

-5to5V

-5to5V
GND, 2 A fused
Oto5V

Oto5V

Oto5V

Oto5V

-5to5V

-5to5V

-5to5V
GND, 2 A fused



Pin

SENS-A 55
SENS-A 56
SENS-A 57
SENS-A 58
SENS-A 59
SENS-A 60
SENS-A 61
SENS-A 62
SENS-A 63
SENS-A 64
SENS-A 65
SENS-A 66

Connector SENS-B (blue), Mating connector AS618-35SB

Pin

SENS-B 01
SENS-B 02
SENS-B 03
SENS-B 04
SENS-B 05
SENS-B 06
SENS-B 07
SENS-B 08
SENS-B 09
SENS-B 10
SENS-B 11
SENS-B 12
SENS-B 13
SENS-B 14
SENS-B 15
SENS-B 16
SENS-B 17
SENS-B 18
SENS-B 19
SENS-B 20
SENS-B 21
SENS-B 22
SENS-B 23
SENS-B 24
SENS-B 25
SENS-B 26
SENS-B 27

1/0

1/0
(@)
(@)

© © @ © @ T @ © @O 7

O O OO0 O o o o o —

O O O

Signal
I_ANA18_5V
I_ANA19_5V
I_ANA23_5V
|_LVDT3_SEC1P
|_LVDT3_SEC2N
O_LVDT3_PRI2
I_ANAO06_5V
|_THERM3_N
|_THERM3_P
O_LVDT3_PRI1
|_THERM4_N
|_THERM4_P

Signal
O_VSENS04_12/5V
O_VSENSO05_12/5V
I_LVDT2_SEC1P
O_VSENSO02_12/5V
O_VSENS03_12/5V
O_VSENS15_12V
O_VSENS14_12V
|_LVDT2_SEC_M
O_LVDT2_PRI1
O_VSENSO01_12/5V
O_VSENS12_12V
O_VSENS13_12V
G_SENSGNDO02
I_LVDT2_SEC2N
O_LVDT2_PRI2
G_SCR_LVDT1
O_LSOUT2
O_VSENS11_12V
G_SENSGNDO04
G_SENSGNDO03
G_SENSGNDO1
O_LVDT1_PRI1
O_LVDT1_PRI2
I_LVDT1_SEC2N
O_HSOUT1
O_HSOUT1
G_SENSGND11

Level, Power
Oto5V
Oto5V
Oto5V
-5to5V
-5to5V
-5to5V
Oto5V
Oto5V
Oto5V
-5to5V
Oto5V
Oto5V

Level, Power

5V /12V, 250 mA
5V/12V, 250 mA
-5to5V
5V/12V, 250 mA
5V /12V, 250 mA
12V, 250 mA
12V, 250 mA
-5to5V

-5to5V
5V/12V, 250 mA
12V, 250 mA
12V, 250 mA
GND, 2 A fused
-5to5V

-5to5V

GND, 2 A fused
VBAT /2 A

12V, 250 mA
GND, 2 A fused
GND, 2 A fused
GND, 2 A fused
-5to5V

-5to5V

-5to5V

VBAT /8 A
VBAT /8 A

GND, 2 A fused



Pin

SENS-B 28
SENS-B 29
SENS-B 30
SENS-B 31
SENS-B 32
SENS-B 33
SENS-B 34
SENS-B 35
SENS-B 36
SENS-B 37
SENS-B 38
SENS-B 39
SENS-B 40
SENS-B 41
SENS-B 42
SENS-B 43
SENS-B 44
SENS-B 45
SENS-B 46
SENS-B 47
SENS-B 48
SENS-B 49
SENS-B 50
SENS-B 51
SENS-B 52
SENS-B 53
SENS-B 54
SENS-B 55
SENS-B 56
SENS-B 57
SENS-B 58
SENS-B 59
SENS-B 60
SENS-B 61
SENS-B 62
SENS-B 63
SENS-B 64
SENS-B 65
SENS-B 66

- T 6O o < O

O 6 < < O O

o < O O

Signal
G_SENSGNDO05
V_UBAT

GND
G_SCR_LVDT2
I_LVDT1_SEC_M
I_LVDT1_SEC1P
O_LSOUT1
G_SENSGND12
V_UBAT
V_UBAT

GND

GND
I_ANA13_5V
I_ANA21_5V
I_ANA22_5V
O_LSOUT3
G_SENSGND13
V_UBAT

GND
I_ANAO5_5V
I_ANA11_5V
I_ANA14_5V
I_ANA15_5V
O_HSOUT2
G_SENSGND14
G_SENSGND15
I_ANAO1_5V
I_ANAQ02_5V
I_ANA_HSL2
I_ANA12_5V
O_HSOUT2
O_LSOuUT4
I_ANA_HSL5
I_ANA_HSL4
I_ANAO4_5V
I_ANA_HSL1
I_ANA_HSL6
I_ANAQ03_5V
I_ANA_HSL3

Level, Power
GND, 2 A fused
VBAT

GND
GND, 2 A fused
-5to5V
-5to5V
VBAT /2 A
GND, 2 A fused
VBAT

VBAT

GND

GND

Oto5V
Oto5V
Oto5V
VBAT /2 A
GND, 2 A fused
VBAT

GND

Oto5V
Oto5V
Oto5V
Oto5V
VBAT /8 A
GND, 2 A fused
GND, 2 A fused
Oto5V
Oto5V
Oto5V
Oto5V
VBAT /8 A
VBAT /2 A
Oto5V
Oto5V
Oto5V
Oto5V
Oto5V
Oto5V
Oto5V



6 | Communication Channels

6 Communication Channels

CAN bus

The VCU MS 50.4 has two CAN buses configurable as input and output. Different baud
rates are selectable. Please note that the VCU MS 50.4 does not contain any CAN termina-
tion resistors. Thus, the CAN termination resistors need to be integrated into the wiring
loom.

Ethernet channels

The VCU MS 50.4 has three 100 MBit full duplex Ethernet communication ports. The ports
are internally connected with an Ethernet switch. The Ethernet ports have 'cable auto cros-
sover' functionality.

RS232 port
The VCU MS 50.4 has one RS232 serial port dedicated to inbound GPS data.

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 VCU MS 50.4
Pin 1 Terminal 30 Permanent positive +
Pin 2 Terminal 15 Switched positive +
Pin 3 Terminal 31 GND +
Pin 4 CAN High Diagnostic CAN bus

Pin 16 CAN Low Diagnostic CAN bus

Pin 10 K-Line ECU diagnosis

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

Install the software required for the VCU MS 50.4 operation. It is developed for Windows
system software. Following software versions are used in this manual:

8.1

— VCU MS 50.4 setup, configuration and calibration: RaceCon

— Measurement data analysis: WinDarab

Set up the 100 Mbit Ethernet connection to the VCU MS 50.4.

— The Ethernet port has ‘cable auto crossover’ functionality.

Setting up a new RaceCon Project

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

tab.

Project
Tree

Show all

New Projectrlp - RaceCon 12.5.5.0 *

Main Area

[EEE—

@ s 7
oou0

oou7

ooue

oous
DoU-52 Pl

= Ecs

Toolbox:

sz
s

Name

1.

=] source [~] Descrpton [Flfuncton [~ usea 1|
Data Area No

information

Fimuare - Sysiog USB-Stick.. sensors

Tme  Sender  Message

RaceCon V2.5.5601.11

Message Area
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2. Inthe ‘File’ menu select ‘New project’ t

o create a new project.

sp

Toobox P ox

Dovices
& @ Measurement Container EE
@
oou10
o0U7
ooUs

00U
DDU-52 s
B
13 sport
wst sport
s,

15 Sport

Psu-F1
Bypass ECU
@ Custom £CU

o 0 s i) o X

T. Tme  Sendsr  Message

No
information

Note: The VCU MS 50.4 is represented in RaceCon by two symbols: VCU-Logger and

VCU-ECU.
= Ea Mew Project

G-e@® VCU-Logger .

ﬁ Measurement Container

3. Unlike other Bosch Motorsport devices, the VCU MS 50.4 needs two different pro-
gram archives — the Logger program archive and the ECU program archive.

For the Logger program archive, go to the Toolbox and select the VCU MS 50.4. Drag

it into the Main Area. A pop up window appears, to specify the VCU MS 50.4 Logger

program archive.

s "

Creste new VCU. x Wrss

s
Spectythe program archive Pay e
s s e s

FLogser Jogan some

sy overve [l
ane Sl Elowos

No information
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4.

5.

6.

- 64 NewPrject e Devess
- @ Messurement Container Creste s newVCU. x Wrss B
W
‘Specily the program archive N er
T ceses e devis defned nthe program archive. vsss
ve2s
e s o
S0\t EU Terparay SV Fekzses\CU_LPL_BASE_GE00VEU LP1_BAGE 0500p] [ e
= wszs spart
) The program achive s vk &
© weos
1P Addess: 10100210 s
Cortaned devces: @ ovooss U
oo o
DasrandLp @& outon &y
. (2 Power control it
~8TihssedChamss defned
Lagger G recrdngs
Fecoring Loggng -Futes o, _Sus,_1(us,_S0us,_100is._500s._ns,_2ns. s, _1Ovs, 20, Stns
E s S0ins. .. Jane, e
Fecoing Logging? Fufes 3, s _T0us s, 1005500, i7s, . s, _1Ons, 20, S
E . S0ins. T, T, Zane, e _10amc,_1zar.
BCAN
“bm v
15 AWM Tyes
2 suppaed CCPMostrdeices
B oures
Booeo l SETRERNELE: D VI LGB 1 Enzbls sheia ity BEBAMEEPS 17|

. <Back Next> Frush

= A e [ Towmronen

Type Time Sender Message

No information

In the next step, the ECU needs to be specified.
A pop up window appears, to specify the ECU program archive.

e project

= 64 NewProject

- @ Measurement Container Creste s new VCU. X Wsse &
vss
Specifythe program archive l &) L3
Thcetes thedevisdeined nthe program rchve. wssa
=
m achive: Ms2p
1 veu
vSzs Spart
e
Wosu
Boypesscu
@ Gustonecy

21 Power cotrol unit

sy v [

Tope T Sender Message

e i B

No information

Download the firmware for the VCU MS 50.4 from www.bosch-motorsport.com.

An information shows if the archive is valid or not.

Click ‘Next'.

EoTene

T Workspace:

M
Vetie raucn Shct

| = e

[‘arion projec |

© &4 NewProject [ create a new b1

# @ Measurement Container|
o rSy
e e e S
@00
£cU progrom arcive Boon
C\UseraSUAAABT Desiiop RaceCorlDOUTD. BASE G401 TS o pot = Woovsaris
-4
(1) The program archive is valid W MS3 Sport
Bt
1P A 1010027 i
Cantained devices: @ Ms1S sport il
[ s
Supanote ]
et morogs oot 440) = messo
e e Soete i mioss
SNl utis
Ee Bisss
E
A - [
PR Featu Wrse
R R e —— e L
Ry L S T o s s sk
*+ CCP_MASTER - F02U V02 213-1. Ensble CCP master - messure 3rd party ECUs. sse
* FULL_LOGT -F02U V02 304-1. Full logging capability on Tst petition s
I R St B e e
iz
Ao
Ao ey
@ v ecy

Elfmowoes |-
e
|Fr———

|| Messurement Sources

o X

Tme  Sender  Mesage

No
information
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Select ‘Race track’ or ‘Testbench’ mode according to your application.

e rroject

Configure settings 2N -
S
.
Race ack. gl B 0ou-s2 Flus
Focdrk 1@ M54 Sport
With every laptrigger tle lap counter varisble is incremented. | Kot =
‘will be written e logger or if the data has been read out inDarat muss2
‘The lp counter will never increment Wss

e

10 s L s (0 Mesages
o m—

[ ame lsowe  []osaven Flhncen  [Fluss |
No
information

Click "Finish'.
The VCU MS 504 is inserted into the project and RaceCon tries to connect to the
device.

o Newproject
& DDUI0 = vilars =
& & Measurement Conainer acs n

T C—
@07

[o=] @ooe

@oovs

N @oous2 s

o=

=1
1 M3 Sport

2 M Spart
B Mses £
3 Ms Sport
i

0

W23 g
4 W25 Sport
mros
mrsu

W oypass U
@ Custom £cu
| Powor conrtune

e

T. Tme  Sendsr  Mesmge

| tame  [=] souree =] oescrpron lrunceon [Flusea |

No
information

RaceCon detects configuration differences between the VCU MS 50.4 and the Race-
Con project and asks for permission for data download.

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

Bosch Motorsport

Vehicle_Control_Unit_VCU_MS_50.4_Manual 21/136



8 | Starting Up

Successful ethernet
connection, Device
"talks" to PC.

@ LU0 Data differences detected

Dounioas oc conmueation s DOUIO?

No
information

) o] @ QTR
If the device turns red, you might need to do a firmware update on the device. For
more information, see chapter “Firmware update [ 117]".

The download starts and the VCU MS 50.4 carries out a reset.
%

B

New Project

DDU10.1lp - Race

- Devees

bom)
@ @ Messurement Container

DOU-52 lus

acus
w15 port-
154 port

s
Downloading data to DDUI0 | Ws15 sport
ML

w52
WS
Mss.1
mss2

Msss
Msss

s
Msss
w521
w524 lghe
Ws2s sport

mro
mesu
Moypass
@ cuson £
5 duit
Dy Bements
essremen: Ements

Messument Sourcas

7 standara -3 -[8]

Race mode vibe
System ogger

Name.
“The projects name.

e =7 Descrpon [¥ functon (<] Used +
Sosen @oouo Absottep counter E - |
Bacox @oouo longrudra accekraton No O .. creatng cnfgroton. E
. ’ -~ tred dovriondng orfurao s,
Bacey @oou1o :vammssm:i:m . information SCTTTTT

Bacz @oouto

After the reset, RaceCon reconnects to the VCU MS 50.4. Local configuration on both
the PC and VCU MS 50.4 match (indicated by green background and dot). The VCU
MS 50.4 is now connected to RaceCon.

ooUOAD

Green background
and dot indicate

° matching
configuration

[Ecl3) 7 singars - 01 -]

No
_ information

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

1.

Optional software feature packages are available for the VCU MS 50.4

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 VCU MS 50.4 does
not work on any other VCU MS 50.4.

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.

2. To activate a feature, double-click on 'VCU MS 50.4" in the Project Tree. There are two

3.

upgrades available for the VCU MS 50.4. One for the logger part and another one for
the ECU part. Depending on which upgrade (logger or ECU) you like to activate,
double-click on either "VCU MS 50.4 - Logger” or "VCU MS 50.4 - ECU".

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

DDUL0_Test.fp - RaceCon V2.5,5.0 - Masterlcense Bosch *

Tst: Double-click
on DDU —

2nd: Click on
'Features info' ———

The 'VCU MS 50.4 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 VCU MS 50.4.
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8.3 First recording (Quick Start)

This chapter explains the configuration of the recording of the battery voltage channel.
See chapter ‘Recording [ 82] 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 VCU MS 50.4 carries out a reset.

Now you can find the 'ub’ measurement channel in the 'Data Area’.
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As we did not define global start conditions, recording starts immediately.

Start the WinDarab software.

‘WinDarab 7 Developer - Formula3

Windows

Chimser [dcoor=|
[ Lpetete A
[Fre

@ Out| Lap| Laptime

W4 b oo x OO ...

Euents @ x

Disconnect the VCU MS 50.4 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. Refer to the WinDarab V7 manual for instruc-
tions on how to use the ‘Data Logger Import’ dialog and for more detailed descrip-
tions and instructions.

Choose the device and the IP address for the device.
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10.

11.
12.
13.

14.
15.
16.
17.
18.
19.

Click 'Apply changes’ when done.

% Data Logger Import - O X

Settings  Current Import Recent Import

Import sources Comman options
[FlashCard / USB-Stick Delete ARP cache entry after ping to device failed,
Device [JForce password, if not set by recording configuration:
[aurst Ny
Device/Flash
Device /IP: 10,10.0.210 [Jimportallon connect
[Ipelete transferred fles
Expartfie: | One fie v [Jimport latest fles first
Save files in: ‘C:\ ‘m
Subfolder template: ‘ V‘ &+
Filename template: ‘ [Cardinfo] _out [outing]_lap[lap]_frag[fragment]_hour]_[n] v ‘ [+
Advanced... Comment Fields Apply changes

|

Connect the VCU MS 50.4 network cable.
Click on the ‘Current Import’ tab.

Click on 'Import’ in the lower right corner.

Choose your Device / IP
from dropdown list

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

defined under 'Settings'.

_—
e N
Settings | Current Import ‘ Recent I.ITIDO”:‘
Data source: |FTP 23.06.2015 12:11:11 [ Network [DDU7-10.10.0.207 @ 18ms
Mame Size (MB) Get  Get (MB) Progress
[, FTP 23.06.2015 12:11:11 00 [~ 0.0 Connecting
Auto Scroll 7] show all files Impart

Click on ‘Close’ when the transmission has finished.

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

Click on "Open’.

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

Drag the ‘ub’ measurement channel from the channel list and drop it into the meas-

urement data window. The ‘'ub’ measurement channel’s graph is displayed.

Bosch Motorsport
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8.4 Set date and time

The VCU MS 504 is equipped with a real time clock which is supplied by an internal accu-
mulator. 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 VCU MS 50.4 to the PC.

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

DDU10.ip - RaceCon V2.5.5507.11 *

Display _ Calbratin

5. Emergencyunock...
Qs

4, superemi

Workgpace: £ Tumlatsoe | T} crange rchve PY
@ B Showard 03 Tum rght o0 [ up L]

Protecion
: syt o rom s B ssne |3 st o

=
= @@ Measurement Container

£} 7 standard -/ -[@ :
standa 8 bypass £
“ = @ cstomcU

o157
pication -
e appcaton type of the dataogger u
| 84 system overview Measurement Sources
|

10 Emors | L\ Wamings(6) ) Messagestén) x
EEEEEY e T Tme s Mesoge -
ame = source =7 bescrpton Flencon  [Flusd - No 105511 DOUI0- .. Calbaton ot succssuly upladed and nalzed.

By moouio transversal acceeraton
g i D
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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 v |5 Set Date & Time... Nﬁ
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&time for DD

Sets the date & time on a logger device.

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

Set current local date & time

Set a specific date & time

08.112017105335 [~

The logger's current date & time

1/13/2000 17:33:01
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9 Project Configuration

9.1 Math Channels

— Arithmetic and logical operations on up to 4 measurement channel(s)

— Numerical result

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

Creating a

new Math Channel

1. Follow the steps shown in the screenshot.

1st: Double-click on
"Math Channels" in
the Project tree

2nd: Click
"Add chan,

on
nel"

[lowss.. [F] i [F] oot 5]

7 ot s | ) e [ O oo | 3 i | 1 Do o | rsvrsn|

@
@wiosians [ B

The “Create/edit math channel” window appears.

2. Define the math channel using the following configuration possibilities:

EEETEETTERN —
Define the math channel's general prperties and it calculalion ule. 5
a) Name: |
b) Description:
19 Fomnula
o] e i ) ===
xor
d —n [ ] )
(] —
Channels (use F3to search). Functions
e) —» S .| & g)
M@ sdc_disgnostic_stste 2y [
(W[} n203 ] |atan i
(= anas ;*”
Syntax: abs(x)
=g:;x Description: Returns the absolut value from the x value. «— h)
([} ana07 &
Back Ned> | [ Fnsh | [ Cancel

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

d) Select the logical operator.

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

h) Describes the function selected above.
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Click 'Finish” when done. The math channel is displayed in the VCU MS 50.4 math channel

window.

9.2 Conditional Functions

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

— If-Else structure with reset

— Numerical result

— Result can be used as input source for various display elements (numeric elements,

alarms, bargraphs) and further calculations in the whole RaceCon project.

All math and conditional channels can be used globally in the whole RaceCon project.

Creating a new Conditional Function

1. Follow the steps shown in the screenshot.
Q -

Dugsy

oesysenens

1st: Double-click on
"Math Channels"
in Project Tree ——p»

LERETYTY

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

oo [o] v [ T3]

3rd: Choose

'Conditional
function...'

The “create/edit math channel” window appears.

2. Define the math channel using the following configuration possibilities:

-
s o I =

Define the i general ies and it's ion rules. _ﬁ;
Name:

g) p_br_front_mex
I Then: |

b) p_br_front > 20 max (p_br_front, p_br_front_mx) |
Otherwise Reset value:

¢) —Pp [p_br_frontmx 0

Reset value is us
before lf-condition becomes TRUE for the first time after power-up
or when If-condition changes state from FALSE to TRUE.

(i) W (p_br_front > 20) is TRUE, then return (max (p_br._front, p_br_front_mx)), else return (p_br_front_mx)

Net> | [ Fnsh |

[ Cancel

a) Enter the name of the conditional function.

d)

e)

b) Enter the If-condition. Click on the pencil symbol to open an editor to enter expres-

sions.

¢) Enter the Then-condition. Click on the pencil symbol to open an editor to enter ex-

pressions.

d) Enter the Otherwise-condition.Click on the pencil symbol to open an editor to

enter expressions.
e) Enter the reset value (must be a number).

3. Click 'Finish’ when done.

Bosch Motorsport
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The conditional function works the following way:

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

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

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

The reset value is always set for the new variable (entered in “Name”):
— before the If-condition becomes TRUE for the first time after power-up
— when the If-condition changes state from FALSE to TRUE.

An example of a condition to set up the maximum front brake pressure is given on the
next page.

The conditional function is displayed in the VCU MS 50.4 math channel window.

Example: Setting up a condition for maximum front brake pressure
Brake pressure ‘front p_br_front’

40

30

20

10

| | Condition ‘p_br_front > 20’

|| | | Time
Max brake pressure of the variable ‘front p_br_front_mx’
40 , ‘ |
30
20
L A A y -
10
T A
| Time
Reset Hold  Follow Reset
value max. max. value
is used | value value is used
Threshold Hold max. Hold max.
reached value value
— At power-up, the reset value (10) is used for ‘p_br_front_mx'.
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‘p_br_front’ rises to 30. As ‘p_br_front" is > 20 (condition is TRUE), the condition ‘'max
(p_br_front, p_br_front_mx)" in the THEN window is triggered. The condition sets the
bigger value as new value for ‘p_br_front_mx'. As 'p_br_front’ (30) is bigger than
‘p_br_front_mx' (10), the new value for 'p_br_front_mx’ is set to 30.

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

p_br_front' (25).

'p_br_front’ rises to 40. As ‘p_br_front’ (40) is bigger than ‘p_br_front_mx’ (30), the new

value for ‘p_br_front_mx' is set to 40.

As 'p_br_front' falls below 20, the IF-condition turns to FALSE. Now the OTHERWISE-
condition is triggered. Because the condition ‘p_br_front_mx’ sets the value of
‘p_br_front_mx' and the value is already set to 40, nothing changes.

When 'p_br_front’ rises to 40, the IF-condition changes to TRUE again and triggers the
THEN-condition. Now the reset value (10) is used for ‘p_br_front_mx’ in the THEN-
condition.

The new value of ‘p_br_front_mx’ is 40 because 40 is bigger than 10.

9.3 Conditional Channels

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

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

Creating a new Conditional Channel

1.

Follow the steps shown in the screenshot.

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

2nd: Click on
‘Add condition® = o=

e —— T T T T T T T

The "Create/edit condition” window appears.

Bosch Motorsport

Vehicle_Control_Unit_VCU_MS_50.4_Manual 33/136



9 | Project Configuration

2.

Define the condition channel, using the following configuration possibilities:
==

Create / Edit Condition
Define the conditions general properties and the condition itself.
Select between single channel/value or multiple constant comparison by selecting the comparing mode: X
a) Name: |
b Comparing mode
© Constant (© Channel © Range (© Mutiple (constant list)
Input channel Operator: Constant value
o) | o "
General settings Output setiings
d —> Debounce fime: 0 ms Output mode:  [Constant TRUE/FALSE ~ ~ n
e) —» Tum off delay: 0] me

a) Enter the name of the conditional channel.

b) Select the comparing mode:

Constant: Compare a measurement channel with a constant value.
Channel: Compare a measurement channel with a measurement channel.
Range: Compare a measurement channel with a defined value range.

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

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

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

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

Range: Choose the measurement channel or condition, the operator and define the
minium and maximum value.

Multiple: Choose the measurement channel or condition, the operator and enter the
value of up to 5 constants.

d) Enter the minimal time to detect the signal of the measurement channel, to avoid high-
frequent switchovers.

e) Enter the time by which the signal of the measuring channel is delayed after its end.

f) Choose the output setting of the result.

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

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

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

Click 'Ok’ when done. The conditional channel is displayed in the VCU MS 50.4 condi-
tion channel window.
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9.4 Condition Combination

— Combination of several (up to 16) conditional channels for more complex calculations
— Logical results

— All conditions can be used globally in the whole VCU MS 50.4 project.

Creating a new Condition Combination

Follow the steps shown in the screenshot.

1st: Double-click
on 'Conditional
Channels'

in Project Tree _“‘“

Z2nd: Click on

the dropdown —
arrow beside "Add
condition’

) ST r—— T TR e

3rd: Choose
‘Conditional
combination’

The "Create/edit condition combination” window appears. Define the condition combina-

tion, using the following configuration possibilities:

et s

a) —pp MNeme |
Add AND Add OR Remove Edit

b —

) CEm) o

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

Choose a channel (condition, conditional function, math, measurement channel

with binary values) to be compared.

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

To negate a condition, click with the right mouse-button on the condition and se-
lect 'Negation (1)".

Combine several (up to 16) conditions.

Click 'Next' to go to the next page. Choose the output setting of the result:
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Create / edit condition combination X
Create / edit condition combination

Combing multiple condtions. x
Mame:

condComb |

Output configuration:

Constant TRUE/FALSE

Blinking
Fulsing
Toggling output

< Back Next > Cancel

— Constant TRUE/FALSE: Result is as a constant with the value TRUE or FALSE.

— Blinking: Result is a blinking, if the condition is fulfilled.

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

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

Click Finish" when done. The conditional combination is displayed in the VCU MS 50.4
condition channel window.
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9.5 Display Switch Module

You can use the Display Switch Module to switch display pages and brightness. The out-
put is a display page or brightness output that can be used in display configurations. The

value sustains over a power cycle.

The conditions for incrementing/decrementing the value can be set freely. The maximum

value can be set as constant or read from a measurement.

The page can be configured to wrap around. In this case, no page down condition is

needed.
Display Switch Wizard - Add New x
Display Switch properties
Setup the up and down signal sources and the maximum court of steps.
Source for signal Up: Edge
|,...§ @ page_up v | Falling ~
Source for signal Down: Edge
|P...§ [E} page_dn v | Falling ~

Maximum court of steps:

() Signal source:

(®) Constant:

Measurement Sheet:

Display switch does not wrap around

1215

Back Wext Cancel

The resulting outputs are the display switch value and the input conditions.

Measurement label
name
name_dn

name_up

Example:

@displaﬁage
@displaﬁage_dn
@displaﬁage_up

Function
page or brightness value
input condition for decrement

input condition for increment

!.-.ECEU Logger
!.-.ECSU Logger
!.-.;CSU Logger
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9.6 Timer Module

9.7

The Timer Module is designed to implement timing triggers, i.e. for rallye stage timing or
minimum pit time calculations. Any event in the system can be used for starting, stopping
and resetting the timer.

Up counting mode and down counting mode are available, triggers are fired at set time
(up counting) or at zero (down counting). The running timer will keep its state over a
power cycle.

Measurement sheet

Reset timer (optional):

Timer Wizard - Add New X
Timer configuration
Specify timer properties and a set of control signals.
Properties Control signals

Mode: Start timer: Edge:

Count down (55 [} cond_start # v Faling v
Count up Stop timer (optional): Edge:

10,00 = (5 (2} cond_stop # v Faing v~

Edge:

V| (=3 (£} cond_reset # ~| Faling

[[] Use timer expiration to reset timer

Finish Cancel

The output channels for this module depend on the name used for the module and are
called ..._time and ..._trig.

Measurement label Function
name_time actual timer value
name_trig trigger set by timer alarm

In this example, the module is named "Timer_Module”. Resulting channels are:

"@'ﬁmer_Mndule_ﬁme m C70
@'I’lmer_Module_trig m C70

GPS Trigger Module

The GPS Trigger Module triggers depending on GPS-position, similar to the GPS-laptrig-
ger. There are 2 x 10 GPS trigger points available, 10 in the parameter and 10 in the
macro-based mode.

If the car passes one of the trigger points, an output signal is set to 1 shortly. Each trigger
requires a defined latitude, longitude and detection range.
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GPS Trigger Wizard - Edit gpsmod it
GPS Trigger configuration
Specify GPS Trigger input signals.
GPS source: Triggers to store GPS position {optional)
Latitude: N
E = gps_lat M B |E@ cond_start L |
Longitude: 7 | v‘
B S ops_long M ooa v
Direction (optional): P | v‘
(2 =} gps_direction ‘ v | ‘ '
Speed (optional) 5 | ]
CEYE DRI ]
| 2
s | M
5 | 7]
10. | v
< Back Next > [ Frsh ] | concel |

The parameter-based trigger points need to be set manually in RaceCon, the macro-
based trigger points will store latitude and longitude values when the configurable trigger
condition comes true (i.e. steering wheel button). This trigger condition and the detection
range need to be configured in RaceCon.

GPS Trigger Wizard - Edit gpsmod X
GPS Trigger configuralion ﬂ
Specify GPS Trigger configuration.
|Fudga Factor: 1‘UDD%| GPS positions (P: based) Detection range (Macro based)
D et Latitude [DD] Longitude in [DD] Detection range [m]
| v] 0.00000000}] | 000000000} 20
0.00000000 3 | 0,00000000 % 20,0013
0.00000000}] | 0.00000000}] 20003
0.00000000}3 | 0.00000000 % 20,003
0.00000000[% ] | 0.00000000[%] 2000/]
0.00000000}3 | 0.00000000 | 20,0013
0.00000000}2] | 0.00000000 20003
0,00000000 2 | 0.00000000 |5 20,005
0.000000001] | 0.00000000 5 200013
0.00000000 5 | 0.00000000 |3 200013

Next > [[Fnish | | Cancel |

I

The GPS trigger points can also be used for segment triggering. If used as segment trig-
gers and i.e. 3 trigger points are selected, the laptrigger module will use the first 3 trigger
points on the list.
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9.8

The channel names depend on the name used for the module, in this example GPS_Trig-
ger. Each trigger has a distance and a trigger channel with the abbreviation m for macro
or p for parameter based. The trigger channel will be set to 1, when the lowest distance to
the trigger point is detected. For the macro-based trigger, the stored latitude and longit-
ude values can be seen with the channels.

Measurement label Function

name_lat interpolated gps latitude

name_long interpolated gps longitude

name_ptrig_1..10 trigger output of parameter based trigger (n)
name_pdist_1..10 distance to trigger of parameter based trigger (n)
name_mtrig_1..10 trigger output of macro based trigger (n)
name_mdist_1..10 distance to trigger of parameter based trigger (n)
name_macro lat_1..10 stored latitude for macro based trigger (n)
name_macro_long_1..10 stored longitude for macro based trigger (n)
Example:

[EBcPs_Trigger_mdist_2 ERcmo

[EBGPs_Trigger_mirig_2 ERcmo

[EBGPs_rigger_pdist_2 ERco

[EbcPs_Trigger_ptrig_2 ERco

@GPS_Trigger_maUn_lat_Z EC?EI

@GPS_Trigger_macm_lnng_l EC?D

CPU Load Limits

As all microprocessors, the two processors of the VCU MS 50.4 have limited capacities.
The current load of the processors can be monitored using the channel “cpu_load_001" or
“cpu_load_002". When configuring your device, please make sure the used CPU load is in
a save range below 100 %.

Bosch recommends a maximum CPU load of 85 % (averaged). Exceeding this limit might
result in the VCU MS 50.4 not being able to fulfill its required measuring/logging/display
tasks or even in crashing and rebooting.

Main factors influencing the CPU load are:

— Number and complexity of math channels

Number and complexity of conditions

CAN traffic on both CAN lines

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

To help respecting the limit of 85 % CPU load, the VCU MS 50.4 creates an error memory
entry. To trigger this error entry, the CPU load must exceed the limit for 5 minutes without
interruption.

When being confronted with this error memory entry (see ‘Error info' in RaceCon) or when
being confronted with VCU MS 50.4 resets due to complex configuration setups, please
consider reducing the demands on the VCU MS 50.4 adapting the influencing factors
mentioned above.
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10 CAN Configuration

10.1

The VCU MS 50.4 has 4 (plus 4 on request) fully configurable CAN bus(es).
— Baudrate 125 kbaud to 1 Mbaud
— 11 Bit or 29 Bit identifiers

— Input configuration: Read messages from CAN bus and convert to VCU MS 50.4
measurement/display variables. CAN bus supports row counter configuration.

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

CAN Bus Trivia

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

— Up to 8 bytes of data payload

CAN Bus
— Needs termination resistors 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

Project. 5%
= @4 New Project
=@ DDU10
& Logger
& @ Display
5 3 CANBusl
CAN Input

. CAN Outputs

B3 CANBus2

3 CANBus3

3 CANBus4
Computed Channels
## 1/0 Channels

@ Calibration Items
B Macros
- f« Math Channels

e Conditional Channels
Group adjustments
- & Master Devices
& Measurement Container

CAN Qut rate [0

CAN Out start|o
|Resistor __[False

Baud rate
Baud rate of the CAN bus

Row Counter Concept

— Re-use (multiplex) of message identifiers

One byte of message contains row counter

— 7 bytes payload remaining

Position of row counter is configurable
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Byte 0 Bute 1 Buyte 2
0x100 0 Q p_oil
0100 1 E% = dam_fl
0x100 2 Q =_dam_rl
Message Row Payload Area

Id Counter

10.2 CAN input

Byte 3
Q t_oil
Q ¢_dam_fr
Q =_dam_r

Buyte 4 Byte 5§ Bute B Bute 7

10.2.1 Input configuration

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

/ 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)
channel configuration

> Export RaceCon CAN configuration to file

down menu.
Project B
= & New Project
[=--@® DDU10
- & Logger
@ Display
ERE] CAN Bus 1]
CANIng 5 Open...
CAN O New CAN-IN message...
& B CANBus2 New CAN-QUT message..
- B CANBus3 -
& O CANBus4 Import CAN-IN messages from DBC file...
. Computed Export CAN-IN messages to DBC file...
o & /O Channg(® Export.
- @ Calibratio|3) Import.. \
l:: m:;:ucsh: & Properties
fe Conditional Channels
Group adjustments
& Master Devices
G- B Measurement Container

\Import RaceCon CAN configuration from file

~

Display CAN bus properties (Baudrate)

10.2.2 Create new CAN Input channel

1.
2.

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

Select 'Add CAN-IN’ and choose the des

ired CAN bus for the new input channel.

G2

<] s o

o ut st ey
oot aelme:
omesa
Bt

Rt "
ot s ey .

oot aeim: D ==

o mesaesins

ANmDso/ 128 [ AN OWDsO/ 120

G inchanoek 0 /500 L Gt ot chaneek 0/ 100

A CAN channel configuration

- B kot B Detee

D o] sem = woes 5 o (o] wipke e vTpe

window opens.
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3. Insert the name and description of the channel.

New CAN-IN message

Configure the new CAN-IN message and an optional multiplexer Q

4

N

Name:

p_oil
Description

engine oil pressure|

Select one, or enter a new name:

Tmsou o satee o
Measured Value
Value: Raw:
- none ‘,,, ‘

s Muliplexer

R v )
Type [Unsigned -] Endianes [sig
Data
Tre edores: e -
0 1 2 3 4 5 5 7

T T T T T T

Conversion
Foctr noneBi tinumum
Ofet mone  Mosmum
Unitgroup: [ Adjust automatically
Measurement Sheet

@ The CAN-IN message will be added for measuring in the

specified sheet.

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

CAN Bus 1

DDU10 CAN mest overview

CAN Bus 2 CAN Bus 3

CAN Resistor: off - CAN Resistor: off - CAN Resistor: off -
(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
sautote:
CAN Resistor: off -
CAN Out start delay: 0 ms
CAN Out rate imit: 0 messages/ms
CAN configuration fil kvel
[ CANInIDs 1/128 1 CAN OutIDs 0/ 128 |
[ CAN In channels 1/ 500 1 CAN Out channels 0 / 400 |
8 Add CAN-IN - ER Add CAN-OUT - [ Edit.. [} Delete
Name - CANID Start Bt Length [Bits] Grid Multiplexer Value CAN Bus
3 p_oil 0x0 8 CAN Bus 1
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CAN channel configuration

e
Corgue maisage ]
Name
pood
Descrpson
angna ool pradseral
Extraction of data | ..o = g dd
from CAN bus Timeout 0 fom st vl 0 S oraw
Measrod Vakie Mini CAN
Vahss Faw
o e o W analyzer
- functionality
U Multplicsat
B
Data
Fprosentaton By -
Samnt ] Langth 1
Type [signaa - Endanes ™ -
! 3 4
_
Cammmocn
Factor 10 : noneBit Minumum oo 2 none
Conversion to Ottsat a0 f3 Sonone  Masmum 250 3 nons
physical values Unigronp o0 - Adpst dorascally
Uit - .
= Automatic
Measurement Shoat R
Sedect one, or enker & new name: _ oo porvr > assignment to
measurement
view
[ox ] [ cone

10.2.3 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 bargraph.

Edit CAN-IN messagy
Edit CAN-IN message N
Configure the CAN-IN message and its optional multiplexer. )
Neme:
p_oil
Description
engine oil pressure
A = -
b) s | Y 0 g oms Default value: o raw
Measured Value:
Value Raw:
_ none ‘ . ‘
c) e oll|  [7]Usse Muttiplescer
s Lengn
Type Unsigned - Endianes: Litle. -
Data
d) P kepresentaton Byte -
Type Unsigned > Endianes: Litle v
0 1 2 3 4 5 7
e) e I I 1 I I i
Conversion
Factor nonefBit Minumum: o 2 none
Offset 00 none Meximum 2550 none
Unitgroup: [] Adjust automatically
Measurement Sheet
Select one, or enter a new name: @ The CAN-IN message vill 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.
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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.

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 muftiplesxer. )

Name:

p_oil

Description
engine oil pressure

a) | canip: 0 =] hex []Extended

b) —_— Timeout:

Measured Value

0 Z me Default value: o 2] raw

Value: Raw:

none. ‘ ___

C) =] [V]UseMultplexer
Representation Bit - Value 0 5
Start o E] Length 7 E]
Type Unsigned ~ Endianes. Litle -
Data
d) Representation Bit -
—_—
Start: 25 5 Length: d 5
Type Unsigned > Endianes: Litle -
0 8 16 24 32 40 43 56
e)—> L 1
Conversion
Factor: 10 2| none/Bit Minumum: 00 %] none
Offset: ) 2| none Mapimum: 2550 2| none
Unitgroup: [] Adjust automatically
urit

Measurement Sheet

Select ane, or enter a new name: @ The CAN-IN message will be added for measuring in the
h

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

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

Conversion to physical value

Conversion

a) P Factor: 10 =] baBit Minumum: 00 | bar — ¢)
b) ~——> Offset 00 2] bar Maximum: 2550 2] bor ¢—— )
€ ——p Unigroup: ] Adjust avtomatcally - 9
d =P it

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)
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g) Check the box to automatically adjust the limits of the channel.

CAN analyzer functionality

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

Measured Value

Value: ) Raw:
R bar -

Automatic creation of online measurement sheets

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

For an online view of the value measured by the VCU MS 50.4, insert the channel in an on-
line measurement sheet which is described in the chapter Setting up an online measure-
ment [~ 73].

Measurement Sheet

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

specified sheet

10.2.4 Online view of CAN channels in vehicle

Project B x|
=~ &6 MNew Project
£l MS56.4 Logger and Display

id )

Logger

CAM Busl

CAM Bus 2

CAM Bus 3
Computed Channels

B
-
[

[ gy

Calibration Items
Macros

Math Channels

f. Conditional Channels

p [ T I

'i-\

Group adjustments

.. ik CCP Master

- MS6.4-ECU

- [ Measurement Container
Bl Measurement Folder 1

.. B Sheet2

1. Double-click on 'Sheet 1" in Project Tree. Measurement Sheet 1 is displayed in Main
Area.

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

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

Measurement Sheet.
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Drag + Drop

Wessurerent souces

B Sheet2 | G sheet

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

5. Drag desired Measurement channel and drop it on the Measurement element.

4 v [Data-shesti e

8 Measurement Folder 1

B [Showall

BBBBD8 B s
e ——
) =

Drag + Drop

B shest2| g sneet 1 |

The measurement element displays the values of the assigned channel.

6. Connect PC to the vehicle and switch to ‘Race Mode’ by clicking ‘F11" on the key-
board to display online data.

10.2.5 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.
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B
Channel creation fram measurements N
Chooss the desired measurements ta import as a channel and slisk OK! N
134 channels and 60 messages avallable channels to import
Nane [unit [ 1d]  Size | RowCh | Rowval [ Deserip« aps
accH a 777 a Vector, ath
5 acey a bl 5 WVector Adds
% acez g bl 3 Wectar —
Dacivate bip  fag 100 1 Vetor
B activate_cut flag | 100 1 Vector,
aps % g Veclor,
5 ath % hre) [ Wector,
(% ax1_BremseBl. g S0 16 WVector, < Remove
(% ay1_BremseB0.. g 500 16 WVector, —
% batt_u y 7 5 WVector Remave all
[ battlow_b T 1 0 5 Vector =
b | _’l_I

270 measurements in 15 CAN messages recogrized, 130 measuiements 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.

10.3 CAN output

10.3.1 Output configuration

CCP Master
@ F% Measurement Container

Project o x
= e Mew Project
- E% Logger
- [ Display
= CAN Bus1
CAN Input
Open... //V
Mew CAN message.. = |
> N
Export... — to file
3 Import... —
ma;ocsh e i 1
a a -
=1 Properties ~ .
Conditiont £y i \ from file
Group adjustments i

Create new CAN output message

Export RaceCon CAN output configuration

Import RaceCon CAN out configuration

Display CAN bus properties (Baudrate)

10.3.2 Create a new CAN output message channel

— Double-click on any CAN bus item to open the "CAN messages overview".
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[oovnovmemonn 2 P2 T
et [ =l | e s =| | |z ) =
B = || - m R
P— p - Pe— p - P p -
ot W e || s N e || S + mesogesins
O —
B B
& @ Measurement Container o
FE— o mesogesins
prpe—
L CNInDs0/128 I CANOWLIDs 0/ 128
ZLLIn channels 0/ 500 1 CAN Out channels 0 / 400
s cone s o our Pk B ceee
L T st (o) g (s o () ek s [slowss [o]
D ez
[

[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
A o [ hex [Exended
Definition o Grid ez (I
fi f_,
CAN message Trigger on Rising 5 o
il
E= - Value: b B
Start: o 5] Length: 1 5
Endianes: Big =
Content of (3 Add row... . Delete row(s) | ER Add channel & Add constant... [ Edit.. % Delete | Bitindex inverted
message o1 9% 07 01 % 50701 %% 7 01 M e 701 e 01 e 00 P9 e 00 s
- i

=

window.

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

‘
———
s e —

Ey—
Foprserinton

Click here

]

[0 Erors |\ Wamings ) Messages X

Totme e e

= Flee Tebesvr lfsn [t
anfa @oouin a

= o

Rt Er

3= S e o
= S e iormation
g o -

Sk Fon cemand cognosic
e v ooy EmODUI0 o o

The measurement channel is now assigned to the CAN message.

10.3.3

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

[~ Descpton
@oouo engine o presure ]

No
information

e == | z

10.4

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.

Bosch Motorsport

Vehicle_Control_Unit_VCU_MS_50.4_Manual 51/136
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" Add new CAN out cha

Add new CAN out channel

Specify the properties of the CAN out channel.

Channel:

@B b_pwr_good =]

‘ 8 Bit unsigned  little endian ‘
Representation: Byte v
Start: Length: |2 E|
Right shift Endianes: [Litie v

0 1
| —— I T

Click 'OK' when done.

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

AN out start dey:

AN Out rate i
G

cnmsa
Bt
e Ml

ET Representator

s —— o = :
@ Newercon o [ —
@ @ Measurement Container
|8 Add row... | Delete row(s) 8 Add channel R Add constant... 2 Fdi iete | Bit index inverted.
[ — e
EIRNNN | 0y Add CAN-IN - BY Add CAN-OU]
—
i
[hame s
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11

11.1

11.1.1

Analog and Frequency Inputs

Analog inputs
- 0to5V
— 12 bit A/D converter
— Switchable 3.01 kOhm pull-up resistor
— 10 kHz acquisition rate, up to 1 kHz recording rate

— Linear phase digital filter

Frequency inputs
— 5V Hall-effect type, 2.5V 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.

[rata - Mew Project - DDLU Y - Input-channels - AMADS - f_wheel_fl
Search:
Ilzed Mame & v 1 Source  «  Description -
Q fwheel_fl pouy Wiheel force front left
B f_wabeel fl_fi oouy Wheel force front left
B raw_[_wheel fl pouy Wiheel force front left
B raws_f kel fl_fi oouy Wheel force front left

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

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

Measurement label Function

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

Filtered channels are routed through digital low pass filters:

VCU MS 50.4 uses A/D converter oversampling and digital filtering to recording rate

Digital filters eliminate ‘out-of-band’ noise

Cut-off frequency automatically adjusted to recording rate

— Linear phase — no signal distortion

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

11.2.1 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 VCU MS 50.4 Project Tree.

- CAMBus1

- CAM Bus 2

: Computed Channels
. < [

..... <F ANAQ3

..... < ANAD4

..... <F ANAQS

..... <F ANAOG

..... <F ANAQT

..... < ANA0S

..... < REVOL

..... < REVO2

..... < REVO3

..... < REVO4

..... [ Calibration tems

..... T Macros

..... Jfe Math Channels

..... Je Conditional Channels

..... Group adjustments
w70 Martar E

m

3. Drag the “Bosch Sensor Wizard” from the Toolbox and drop it on the desired analog
input channel in the VCU MS 50.4 Project Tree.

4 Sysem e [ ) Daetenoges |

axl

o
1O Erors | [ Wamings(6)] [ Messsgests) 1A X

Canchangedrotectionstate

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

(o T e

. Select a sensor, based an the order number,
sensor’s category
=

Sensor category [TEMFEHATUHE SENSORS

| Calibration data

Sensorgroup  [NTC M12

=i e

2nd: To narrow yo

| These calibration

. Ohm s -
choice, choose a Order number v values will be used
type 0780 130 026
Lyp! e JIH! 120
by | F 02UV00 123-01 144 1o
3rd: Select the / 186 10 3
exact type =2 &
435 7
834 50
e o | 17% ]
TEMPERATURE SENSORS
1707 30
. . | Sneooe 2500 2
Opens sensor’s s | NTCMT2 P -
datasheet > W 5896 0 o

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

5. Enter the channel name and description.

Create channel on DDUT x|
Craats Channel F oY

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

Narne:
[t_rad_out

Description:

[utet ternperature of radistof

4

6. Click 'Ok’ when done.

The channel is inserted into the VCU MS 50.4 Project Tree.

& Logger

@ Display

CAN Bus1 =
CAN Bus 2

Computed Channels

Channel is linked | Ly I: q;mfu =

Project 2 % || gl rewproject /[ DDUZ
= @ NewProject s
& o( BDU7 B trad_out

v Name: trad_out

Description:  Outlet temperature of radiator

1 O
— T — =
S o s

to ANAO3 S
4 | [c]
ad ANADT =
D o S
3] 7 s gy —
" =l | [
Braw_t rad_out guuw Outiet temperat O % iy IR
Braw_t rad_out fi Moou7  Outlet temperat
[t red out @oou7  Outlet temperat e
A T_ bl
Input pin Pull-up physical value with
resistor is activated characteristic curve
Available measurements for channel:
Measurement label Function

raw_name
raw_name_fi
name

name_fi

mV value of sensor
Filtered mV value of sensor
Physical value of sensor

Filtered physical value
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11.2.2 Configuring a generic linear sensor

Example: Acceleration sensor 5 g

— From sensor data sheet - operating characteristics:

Output Signal
Zero g (Ta = 25°C, Vpp = 5.0 V)& Vore 225 275 v
Zerog (Vpp=50V) Vorr 20 25 30 v
Sensitivity (T, = 25°C, Vgp = 5.0 V)i s 380 400 420 mvig
Sensitivity (Vpp = 5.0 V) s 370 4301 mvig
Bandwidth Response fis 425 50 57.5 Hz
Nonlinearity . J -10 = +1.0 % FSO

— Sensitivity 400 mV/g, Offset 2,500 mV

— The sensor has a linear output signal with sensitivity and offset

Click on ‘Measurement Sources' in the Toolbox.
To expand the list of 'I/O Channels’, click on '+" in the VCU MS 50.4 Project Tree.

Drag the “Sensitivity/Offset” analog signal source from the Toolbox and drop it on the
desired analog input channel in the VCU MS 50.4 Project Tree. A “Sensitivity/Offset
Wizard"” opens.

To activate the internal pullup-resistor, check the box. The internal pullup-resistor is
used to get a 5 V signal at the analog channel of the VCU MS 50.4. It allows you to
use a push-button. The fixed value of the internal pullup-resistor is 3,010 Ohm. If us-
ing an additional external pullup-resistor, set up the overall resistance.

i = ™
Sensitivity / Offset Wizard - Add New-_ [

Pin Properties
Corfigure the analog pin properties.
Pullup value: [3.01 leOhm v]

Fin Diagnosis & monitoring limits

O] Enabled  Mirimum: | 500012

Click ‘Next" when done.
The second part of the “Sensitivity/Offset Wizard” opens.

56 /136

Vehicle_Control_Unit_VCU_MS_50.4_Manual Bosch Motorsport



Analog and Frequency Inputs | 11

,

Sensitivity / Offset Properties
Adjust sensitivity and offset by editing the values on the right side.
£ . — Choose unit
5 Y Axis unit group Y Ais unit .
acosleration - <||lde— group and unit of
= 1 [ Sensti physical value
| 4000 mv/g
w0 . : ; : Offset Enter values from
Physical g : : : [ as0d mv sensor datasheet
(channel) .
value ”
6
4
s . . . ;
0 1000 2000 3000 4000 5000 6000 . .
mv < Electrical (pin) value
< Back [ Met> | fsn | [ caneel |

6. Click '‘Next" when done.

The third part of the “Sensitivity/Offset Wizard" opens.
Sensitivity / Offset Wizard - Ad_ (> ]

Analog Source Properties Enter physical
Adjust the analog source propsties. limits of the sensor
E] Limit minimum
[

Choose data type
of the measurement

: : i 5 [ 3

/( : : ; : —_— variable
LA : : : 5 pRieaye

s : »

- 2 5 : VT Use sqstment vale

o ‘ s o Check box to enable
Physical limits || | . 2= 3 11" online calibration of
of channel offset and enter

\ ' § § : desired physical

offset value

Limit mapimum

-Bo 1000 2000 3000 4000 5000 5000 | Measurement sheet | Enter name to
i he automatically create
a new measurement

] e sheet

J
7. Click 'Finish” when done.
8. Enter a channel name and a description.
9. Click 'OK" when done.
The channel is inserted into the VCU MS 50.4 Project Tree.
[T EREE oo |
Channel is linked s [ w1 Nameand
to ANAO4 T “ | Description
= editable
Input pin Pull-up
resistor is
activated
Do acc et o
Sensivity and Adjustment
Pin Diagnosis ~ Offset value s epgpled
for sensor
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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
Note

Working with automatically created measurement sheets is explained in chapter ‘Setting
up an online measurement [ 73]".

11.2.3 Configuring a generic nonlinear sensor

Example: Thermistor 5 kOhm

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

HTCLE100E3502
Toper Rt Toper Rt Toper Rt Tcper RT
['C] 1] [cl 1Q] [C] Q] [cl [Q]
-40 166 047 0 16 277 40 2685 80 628
-35 119 950 5 12 669 45 2166 85 535
-30 87 600 10 9 936 50 1903 90 457
-25 64 643 15 7849 55 1494 95 399
-20 48 179 20 8244 60 1245 100 338
-15 36 250 25 5000 65 1024 105 292
-10 27523 30 4030 70 876 110 251
-5 21078 35 3267 75 740 115 221

— The sensor has a nonlinear behavior
— Use characteristic curve for linearization

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

+5V
3 kOhm, Pin

Thermistor

e

1. Click ‘"Measurement Sources’ in the Toolbox.
2. To expand the list of ‘I/O Channels’, click on "+" in the VCU MS 50.4 Project Tree.

3. Drag the “Characteristic Curve” analogue signal source from the Toolbox and drop it
on the desired analogue input channel in the VCU MS 50.4 Project Tree.
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£ Tumietsor - viaipace: B change arcwe
|0 Tum it s0° ! &
B om0t (B soep oo

8 tow roject | @ 0007 4 b [odbor e

splay

o @ CANBus1

@ B CANBus2
B Computed Channels

Drag + Drop & semon

& soschwazrd

- B Customized sensor
]
=
a
Revolution
veloaty
(=) Computedsources
A =
[ .
=]
@
B Pmon
A senstviyoffse.

Spees

+ | systemoverven | 1 Datsetmanager|
e =

x| 515 X

| p———— E

AT Ty

10:33:46 DOU7-Ne...  Successfully connected to device(Ethernet XCP).

I R T e

e e

10:33:47  DOU7-Ne... Logger data matches the ocaldata. o)

[E2SY

B infostans [ @A Log -stopoed

A “Characteristic Curve Wizard” opens.

4. To activate the internal pull up-resistor, check the box. The VCU MS 50.4 pull up-res-
istor is used to get a 5 V signal at the analogue channel of the VCU MS 50.4. 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.

[ o ™
T

Pin Properties
Corfigure the analog pin properties.
Pullup value: ’101 kOhm v]
Pin Diagnasis & monitoring limits

[ Enabled  Mini

[ 50001 mv
um: 5000 (=

mV

5. Click 'Next’ when done.
The second part of the “Sensitivity/Offset Wizard” opens.
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,
T

Characteristic Curve: Properties

Adjust the sampling points using the arid on the right side.

==

Choose 'Ohm' to

enter datasheet

90 T T

80
70

60
Physical
(channel) —» o
value <0

50

20

20

‘ 5 . X A unit om___=| I yalues directly.
35 unft group 5 unit -
e -] [ ] [[F Select physical
9 Ohm unit.
1 632 80
2 376 70
] 3 1245 60
4 L | —Enter resistance/
75 2665 40 .
T = temperature pairs
1 = ==y 2 from sensor data-
* | sheet here (the

0 1000 2000

2000 4000 5000 6000
Ohm

3.01 kOhm pullup-
resistor is auto-
matically taken
into account)

< Back Next > " sk

6. Click ‘Next" when done.

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

Analog Source Propertics
Adjust the analog sourcs propees.

'
o wert e S

LU

a0 T T

/‘.
40
Physical
limits of 2
channel ~ 20
Sa

Limit minimum

Limit macdmum

[ 1000 2000

3000 4000 5000 000 | | Measurement sheet
Ohm -

2}

7. Click 'Finish" when done.

8. Enter channel name and description.

9. Click 'OK" when done.

The channel is inserted into the VCU MS 50.4 Project Tree.

Enter physical limits
of the channel

Choose data type of
he measurement
variable

This sensor does not
need offset
calibration

Enter name to auto-
matically create a
new measurement
sheet

Project

7

x

@ Newproject ([ DDU7 |

& Logger

@ Display

CANBus1

CANBus2

Computed Channels

2 10 Channels

< ANAD3

<] ANADS
AN

=

=
< ANAO
<4 ANAOB
< RevoL
< REv02

Channel is linked _|
to ANAO5

== |

sv Name: tar

Description:

I
5

Input pin Pull-up
resistor is activated

[vne  [e]sou.. [~]oesapton C \
Braw o Woowr
Braw_t air_fi ([Moour s000
o Boowr
Bear @oour 5000 L. .
Beers Boowr Characteristic Adjustment
curve for sensor  is disabled
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11.2.4

Available measurements for channel:

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
Note

Working with automatically created measurement sheets is explained in chapter ‘Setting
up an online measurement [ 73]".

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 VCU MS 50.4 Project Tree.

3. Drag the '‘Multipoint Adjustment’ analog signal source from the Toolbox and drop it
on the desired analog input channel in VCU MS 50.4 Project Tree.

Drag + Drop

T D-0-G-B

4 Ssemoveven | 1 Dt narags
wfosats —
[0 ros 1 Woringsh | [© Messsgeson 55155 X

Dou7 e,

Nocrar g g o
DDU7-Ne... Logoes dsta matches te ol st

[ Binorstatus |G CANLog -stopped

Bosch Motorsport

Vehicle_Control_Unit_VCU_MS_50.4_Manual 61/136



11 | Analog and Frequency Inputs

A 'Multipoint Adjustment 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 VCU MS 50.4. It allows you to
use a push-button. The fixed value of the internal pullup-resistor is 3.01 kOhm. If us-
ing an additional external pullup-resistor, set up the overall resistance.

T B
Multipoint Adjustment Wizard - Add _ [

Pin Properties
Corfigure the analog pin properties.
Pullup value: [3.01 kOhm v]
Pin Diagnosis & monitoring limits

[T Enabled

5. Click ‘Next’ when done.
The second part of the ‘Multipoint Adjustment Wizard' opens.
’Mulﬁpoint Adjustment Wizard - Add New_ [

Multipoint Adjustment Properties
Select the adjustment type and edit the point values.

Choose unit group

& Y Adsunitgroup Y Ads unit and unit of physical
: foscey ) | Z value

0] E : Adiustment type
: i e — Select type of curve

Adustmert points

770 AL SURNR. SUURRU S S S z
Physical : = Enter 1
- . physical
— 5 2 10000
(channel) l £ ; = o T adjustment values
value 5 m her (can still be
2] ............ A R e edited later)

1 z 2 4
FointMo  <———————1—Flectrical (pin) value

=

6. Click 'Next' when done.
The third part of the ‘Multipoint Adjustment Wizard’ opens.
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[ Muttipoint Adjustment Wizard - Add New- [
Analog Source Properties
Adjust the analog source propeties
Enter physical limits
0 T T Limit mirimum
e <&—of the sensor
= : : : Limit maximum
P4 : ; : 500000} Choose data type
A d Oulput dala type . of the measurement
- - . - -
o Sne SR s e variable
: : : Use adjustment value
P g Al o <d— .
Physical limits || | £* Enzble atﬂmor}al
nlin ibration
of channel online calibratio
0
\ 10
\\
2 . + : . T p——— < Enter name to auto-
Point No ¥ matically create a
new measurement
sheet

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

9. Click 'OK" when done.

The channel is inserted into the VCU MS 50.4 Project Tree.

Project 2 X\ “gd newproject ' pouz
CANBus1 -

CANBus2
Computed Channels
4 V0 Channels

f ANAD3

@ ANAD =

Channel is linked [ e 1
to ANAO6 o

< ANADS 14
<3 ReVoL

<3 REV02

< REVO3

< REVO4 o

E - A o wnesl

[ _wheel fi

Narme: _wheel_fi

Desaipton:

P

%_

[Dota-ANAGe 2 x|

EY]
= P Pl O R —

[Ef wheel fi [Woou7
£ wheel f oou7 s000

e 6.8 Boowr L )
o whee 5 ooy = Characteristic Adjustment
curve for sensor is enabled

et _nse 5

ran_f wheel_fi_fi Moou7

Input pull-up resistor
is deactivated

Available measurements for channel:

Measurement label Function

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

Online definition of the curve is covered in chapter ‘Online calibration of measurement
channels [ 78]".
Note

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

up an online measurement [ 73]".
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11.2.5 Digital filter details

VCU MS 50.4 uses A/D converter oversampling and digital filtering to recording rate.

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

Digital filters eliminate 'out-of-band’ noise

Spectrum
P Filter Characteristic

A T\

Sensor Signal Spectrum

“/ Moise
e

Freguency

Cut-off frequency automatically adjusted to recording rate

4 Spectrum

““““ ™
A

A

i ‘\0.5 ¥ recording rate

' \ Frequency

-

0.4 % recording rate

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

Linear phase — no signal distortion

Recorded signal 100Hz
(unfiltered)

Sensor élgnal with noise ™ N

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

J———

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

— Filtered signal is delayed with respect to real time signal
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VCU MS 504 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

11.2.6 Configuring a frequency input

Example: measurement of wheel speed

Pulse wheel attached to wheel

— Each passing tooth of pulse wheel triggers hall sensor

— Calculation of wheel speed with wheel circumference

Click on ‘Measurement Sources' in the Toolbox.
To expand the list of ‘I/O Channels’, click on the '+" in the VCU MS 50.4 Project Tree.

Drag the 'Velocity’ digital signal source from the Toolbox and drop it on the desired
‘REV’" input channel in the VCU MS 50.4 Project Tree.

Drag + Drop

@)
met
PK Device: DOU7 BASE 0727 )

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

The 'Velocity Wizard' opens.
Select the sensor type. The VCU MS 50.4 works with Halleffect and DF11 sensors.
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Velocity Wizard - Add Nt
Pin Properties o
Configure the frequency pin properiies.
Sensor type: Halleffect M ]
<gack | [ Nea> ] [ Fnen | [ cancel

5. Click ‘Next'".

6. Define the settings for the sensor.

Velocity Properties n
Configure a frequency input to measure a linsar velocty.
Number of teeth on the
| Number of ncremerts: | | | <
pulse wheel
= Circumference of wheel
Whesl circumference: | 20001 mm | < X
for speed calculation
| O d e (8B - | <«— 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 | Med> | [_Fnsh ] [ cancel ]

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

9. Click 'OK" when done.
The channel is inserted into the VCU MS 50.4 Project Tree.

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

to REVOT TR

@ REVO3

< REVD4
@ Calibration ltems
B Macros i

&

sooEyp

Data -REVOL 7 x

EE]
B req_y_whed W7
Dreqv_uhee L6 Boou7
v_nheel fi Boou7

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

T interface
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Available measurements for channel:

Measurement label
raw_name
raw_name._fi

name

name_fi

Note

Measurement of ‘Revolution’ is similar.

Function

mV value of sensor
filtered mV value of sensor
physical value of sensor

filtered physical value

11.3 Configuring computed sources

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

Computed vehicle speed

Sensitivity/Offset calculation on input channel

Characteristic curve calculation on input channel

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 VCU MS 50.4 Project Tree.

£ Tumiefs0® Virkpaee:

T Tumrohtcoe 5 shon g

Fo 8D Tum 0 3 sreptogn
T —

&4 New Project | [ oou7

Drag + Drop

Dsta - Computed Channse Bx

= BEAEE

o0UT e,

| [@aintorstatus [@ v oo - sompes

A ‘Computed Sensitivity/Offset Wizard' opens.
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11.4

'
Compaes vy o e N

Sensitivity / Offset Properties /
Adjust sensitivity and offset by editing the values on the right side.
B T [~ TP Chianner
: [ (=) time_day - ‘
0
Y Auis unit group Y Aus unit
B
Sensttivity
0 105 none /s
z Offset
% =
0.0 none
10
5
[}
o 5 ] 15 -] 25 0
none

Click ‘Next" when done.

<a«— Choose input channel

<— Choose unit group and
unit of output

<& Enter sensivity and offset
of conversion formula

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

Physical limits
of channel

p
Computed Sensitivity / Offset Wizard - Add New-

Analog Source Propertics
Adjust the analog source properties.

==

0

Limit minimum

Limit maximum

ry

Qutput data type
16 Bit

Factor
Offset

Force quantization

Enter physical limits

#—of the channel

Choose data type of
the measurement
r—variable

Check the box to

105 sfnc

0.0}

Measurement sheet L

force the channel's
quantization if the
quantization should
be a fixed value in
the whole CAN
system.

Enter name to auto-

matically create a

new measurement

4. Click 'Finish" when done.

5. Enter channel name and description.

6. Click 'OK" when done.

The channel is inserted into the VCU MS 50.4 Project Tree.

Note

sheet.

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

up an online measurement [ 73]".

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 VCU MS 50.4 Project Tree.

A 'Hysteresis Wizard' opens.

68 /136

Vehicle_Control_Unit_VCU_MS_50.4_Manual

Bosch Motorsport



Analog and Frequency Inputs | 11

]

Hysteresis properties r
Hysteresia funciion wil be defined by thresholdsfornput signal and two possile sates ofthe output signa 4
120 = Input charnel P — G)
[ EIrr—r
100 ] Unit group Urit «— b,
4 B e -k - )
80 £ State A C)
Ouipud A 005 s | ht—
- B0k 2 Threshold A8 53,01 s < d
Delay A~B 0] ms | [rl— e)
407 State B
Output B
20 § : p—
Trreshold BoA
e
@ A Delay BA
0 ;
40 45 50 55 60 65
Power on delay Defauit state H
. e m 0

ry

=) @) ()

a) Choose input measurement channel.

b) Choose unit group and unit of output.

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

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

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

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

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

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

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

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

Hysteresis output properties.
The hysteresis output type can be changed.
Choose data type of
120 = = .
ﬁ:’,;',""“—,] 1&— the measurement variable
100 1 T
\ i B P oo | ll@—— Check the box to force the
& Offsat |

channel's quantization if the
%] ; quantization should be a fixed
value in the whole CAN system

40

20 +

4 5 50 55 50 & [ \«— Enter name to automatically
2 = create a new measurement sheet

<Back | | Nei> | [_Fosh | [ Cancel |

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

6. Click 'OK" when done.
The channel is inserted into the VCU MS 50.4 Project Tree.
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e o x | tenroee [T
+g8 DDU10

[ @ Display
3 CANBusl

Channels available . 5 caneus2
. us  chanr utput Channell ()
in Computed sources - 3 G B e o -

imesee  —— Y1 O 5
= [@ Computed Channels
p— - pu Channel1_boolesiE]

(] annels

Description:

@ Calibration Items

® Macros
fe Math Channels
fe Conditional Channels
Group adjusiments Calculation of hysteresis
@ Master Devices
& @ Measurement Container channel
Data 5 x
Available 2l
e =lsource [= ] Descriotion
measurements 5 channelt 00Ul No
&3 Channel1 @@oou10 informa
fOI’ channe[ 3 Channel1_boolean @ 0DU10 tion

- - Meth Chennels | /+ Conditonal Channels | 8 CAN messages | - Macros | 5

11.4.1 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.

11.4.2 Setting up calculated speed

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

3. Drag the ‘Speed’ computed source from the Toolbox and drop it on the project name
in the VCU MS 50.4 Project Tree. Do not drop it on 'VCU MS 50.4'!
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\n;r..“.mwﬂs»m,d i
EEE | Tum is0e 8 oo o or)

B cngearcive. 1Y

Donriosd

DDU7.1kp - Rac

[ Update Frmnare BY
Wsetae oo

SavewPRe

Computed Channels

@ Caibration tems
& Macror
e Math Channei
. Condiionsl Channels
Group adustments
@ CCPMster

6 Messurement Continer

Deta 0007 ax

B @ showall

Descpten “

Drag + Drop

=) sensors

B soscrwaara

1 customizedsensor
(2] Anslogsources

1 Charsczristiccurve
MulipointAdjustmert
Sensiiviy[Offse

Revoluton
velocty
(=) Computed sources

B charaerisuc unve
B rel

5 GexrLockup Tble
Hysteress

@] Lotrisge

B Pt

Wi ey ofce
]

v [ e s e [ 1] ovesetmanane

TnfofSiatis

[ Erost)] [ Warings78)] [ Messagestt)

B x
135135 X

| Prore————
Octw ([ o oourne
S 8 ome o
Il Crchoroei |® wame oourne

A 103347 Alarm - e,
P 3 om0 s

vessage
Lost comectan to devie(Ethemet XCP).

Success Uy comnected to dvie EthrmethCe),

EPK check successfl. (K Device: DOU7_BASE 0727 )
o channel surce confiueed,skppng eleret.
Loggesdata matches e loal dta.

Calculated Speed Configuration
Select speed inputs for calculating a reference speed

(Bainfostotus |GG Log -somped

A ‘Calculated Speed Wizard' opens.
e e S

I Configurs on device [l DDU7
| Input source: [Whesl speeds
| Drive shat switch: [Rear wheel dive

Speed input front lsft:

@Q v_whesl_f

Speed input frort right:

@Q v_whesl A

Speed input rearleft

@Q v wiheel A

Speed input rear right

IE_B v_wihesl_f

I Speed difference: 5

4. Click 'Finish" when done.

Choose device

Choose input source
(internal/external)

Choose driven axle

Choose individual wheel
speed channels

Set limit for speed
difference for calculation

The speed calculation is inserted into the VCU MS 50.4 Project Tree.

et e

Speed calculation
in DDU Project - =]
Tree T
@ Cofarscndeis  @oour 5

Measurement m:“k. {;:, i
channels @ Vet sttt (@ - =
calculated speed === = o ;:B”""j = e
and calculated 2. s (B
distance ~ —% M} : e
Configuration ;@ cotosen
window e i) s

E”: et o)

@ioptons [ ot o3 ot
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12 Power Stages

Power stage details

The VCU MS 50.4 uses integrated power stages with built-in diagnosis. For the high side
switches, overload-behaviour (mode “bulb” or “DC motor”, restarts etc.) is determined in-
side the IC itself.

A measurement shunt is used for current measurement. The low side switches come with
a switchable, discrete free wheeling diode. Current measurement is done inside the IC;
one common value for two switching channels is available.

Diagnostics
Low side:
— shortcut to GND in switched off state
- overcurrent
— shortcut to U_batt
— open load
— overtemperature (power stage)
High side:
— shortcut to GND

— overcurrent/ overtemperature

shortcut to U_batt in switched off state

open load

current measurement and plausibilisation in CCA

Suggestion for the implementation of a current control

There is no analogue circuitry for a current control. However, the current measurement
values can be used for the calculation of an appropriate pwm dutycycle in the Customer
Code Area (CCA).

Current measurement is executed at a 1 kHz frequency, the reconfiguration of the pwm
dutycycle in the blue SIMULINK blocks can be done in different frequencies including a
1 ms raster.

For a current control using the low side switches, an additional external current sensor
needs to be read. The current measurement is not sufficiently accurate and is only avail-
able for 4 of the 8 channels. (The free wheeling diode needs to be activated.)

/\ WARNING

Danger of Fire!

Due to the possible callable power at the outputs O_HSOUT1-4 (pins B25, B26, B51, B58,
A08, A09, AD4, A05), an electrically caused fire at the load cannot be excluded.

The installed loads must therefore meet the common requirements such as class PS3 ac-
cording to EN62368-1 chapter 6.
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13 Online Measurement and Calibration

VCU MS 50.4 configuration

System configuration (channel + display configuration, CAN /O, etc.) is stored in the
VCU MS 50.4

Use RaceCon to create and download configuration from the PC to VCU MS 50.4
Communication interface: Ethernet

Communication protocol: XCP

Online Measurement and Calibration

System status and diagnosis

Check and calibrate sensors in the vehicle

Live display of sensor values on the PC

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

Communication protocol: XCP

13.1 Setting up an online measurement

VCU MS 50.4 supports online measurement of sensor values and diagnostic variables.

1.

2.

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

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

Project & X | gl New Project
- G Mew Project
[l [DBUT
= 8 Measurement Container
& Measurement Folder1
Sheet 2
w [ Sheetl

RaceCon changes
automatically

to "Calibration/
Measuring"

(]

No information

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

@ .
B asa
L
8 et | B0 covame

weasurend Add 1 |

@ [showai]
33380

Srowail

Name
abszp

accy
ADC_DIAGNOSTIC
2dc_dagnostic_stat,
adjust_data_n_cop
ana01

ana02

ana03

ana0s

ana05
ana06

ana07

ana08

ana09

anato

anat1

ana12

anat3

anats

ana1s

anats

b_pwr_good
CAN_BAUDRATES
can_Nodetate_001
an_Nodestate_002
an_Nodestate_00 ~
< v

a
5 Hacro Buton

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.

|| Sheet 2 | [ 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

(¥l @

Messuring Recording

» 2
@:: w
«

Hone

et Folder 1 |

Devices.
Dislay Hlements
Moacurement Elemerts

Drag + Drop

i mage
 Measuremont it
o3 Simple Text

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

If the VCU MS 50.4 shows the green status, the value is displayed.
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& <

DDUI0  Race Mode

SRR -2 R
-«

Messurig| Racording | None
J[

| Data. o
@ [Showai
80 B B B[Sl
[ vame T source =l e+
Babsap @oouio Absolut =]
gZecx ooulo _ longtu
= @ooui0 wanswe
oz @oouio Ve
} ADC_DIAGNOSTIC @@oou1o Trigger
Drad + Dro acc_dogrostc s @DDUI0 Sanas
g J% acyst oo v copy  @@ODUI0 nodes
ancot @oouio v
arac2 @oouio wva
arac @oouio v
anaos @oouio v
aracs @oouio wva
arac @oouio v
arac7 @oouio v
arace @oouio va
aracs @oouio v
arato @oouio v
Janall WoDU10 raw va
arai2 @oouio v
arat> @oouio v
Janald WoDuU10 raw va
arais @oouio i
I v
B ocoxig]
@

RaceCon offers different types of measurement elements:

60 W go W
50 50
40 0
30 0
20
20
10
10
0 n
0 nH
a5 BH s0 10 20 30 40 S0 &0
5 s time_sec
time_sexs time,_sec:
Circular gauge Temperature Vertical Bar Horizontal Bar
gauge graph style graph style
-
-
-
-
H
time sec | 23,51 s il L

Measurement label

Numeric indicator

— time_seo

18 17 T

physical value

6 Lt t
14:17:18,000 14:17:24 000
time [hh:mm:ssms]

Oscilloscope (Chart)

13.1.1 Automatic creation of measurement sheets

RaceCon can create measurement sheets automatically.
You can create and use measurement sheets with the VCU MS 50.4 as well as with all
other devices connected to RaceCon.
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Computed
4§ VO Channels
@ Golibration ems
@ Macros
Je Math Channels
J Condtional Channels
Group adjustmens.
@ CCP Moster

@& Measurement Container

B -Computed:
[EEJ2) | 7 stonaond 1A -[0)
s

2 sersors
) 5oscr wird
1 custorized Sensor
3 Avslogsources
[ Chersceritic Cuve
L —
B sersyorse
1) Frequency sources.
Cheracerstic Curve
Revoluion
B veocty
) Computedzouces
fustment el
B Charscerstic Curve
B
] Geer Lookup Table
Hysteresi
@ Loticos
1 P Ot
WA Serstvinoffen.
[SE=]

CanChangedProtectins Tre

CanChangedProtectionstate

Computed Crarnels a8 ystem overven | Datasetmanager|

@ 092621 DOU7-Ne.. Logger data matches the local data.

ioBts A x
[ 6ror] [ Warings | [ Wesmges® ] 7 X
o em— e —r—
9265 0007t Sucestly comecid o deceEbemeti).
@ 0926119 DOU7-Ne.. EPKchecksuccessh. (FK Device: DOU7BASE 0727 )

@inrorsias |G Co g - sopped

Sensitivity / Offset Properties
Adiust sensiivity and offset by edting the values on the right side

% T T

mA

Inpt channel

(B =B disclay_brighiness
Y fois unit group ¥ Aodis uni
Sensitivity

305 none /maA
O
| 0B none

-
Computed Sensitivity / Offset Wizard - Add New

e
4 T T Limit minimum
3 Eeta e :
|
Qutput data type
PR S e e s e
=
E [7] Force quantization
1 e Factor | 1012 mAvine
Offset 0.0}
o
K|
o z 4 ] B 10 12 prYl|| (o <
none -

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 _ =5

Select existing sheet
from list or enter name
of new sheet
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Create Channel ' \
Set the unigue name for the channel and add an optional description.

Name:

brightness

Description:

To create the sheets, right-click on VCU MS 50.4 and select ‘Create measurement
views..." from the VCU MS 50.4 context menu.

Project x| B New Project'_.l”ﬁ DDU?|
= & Mew Project

om
T o -
- @ Logd e Name: brightness .
- [ Dis e 1 Click to create
BH Create measuring views... | pommrrrrn
- @ cA R measurement sheets
@ Download cenfiguration...
T @g Synchronize 3
ﬁ 0| Current measuring media 3 Input Channzl
@l B e
pﬂ Ma E‘ Create dataset... L |
JFe Mal @ PIN/SuperPIN... v
£ Cof
Grd ® Export...
- ¢ CC @ Import...
M
i Meas ZF  Properties
paia—Computed Cha x Delete
ae  Rename.
Q B | Show all
|lame % lz‘ Lol T lz‘ Description
M brightness aDDU7
Ebrightmess [Moou7

The automatically created sheet is inserted in the Project Tree under ‘Measurement
Container’ and ‘Device Channels'. If the VCU MS 50.4 is connected to RaceCon and
the status is green, live values of the channels are shown.

13.1.2 Using the measurement sheets

1.

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

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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ace: | Iat User-defined

phys | 0,0000c  SENSITL. 400,000

raw 2490,0 mv OFFSET  2500,000 mV
MIN -5 oooje
wx 5,000
ADJ_VAL H

in

13.2 Online calibration of measurement channels

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

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

sensw

O P —

/r o ibrati
Sensor datasheet: Offset calibration

400mv/G
Offset 2500mY

13.2.1 Enable online offset calibration for measurement
channel

During creation of the measurement channel
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13.2.2

Sensitivity / Offset Wizard - Add New

===

Analog Source Properties
Adjust the analog source properties.

000 T

5000

4000

3000 Jeee e

none

2000

1000

Limit minimurm

0.01 nene

Limit maximum
5000.05 none

Ot cled 2B
16 Bit -
Use adjustmert value

0.05%| none

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

] w20 2000 4000 5000 oo [[JiESSom et
mv -
! !

In the channel view

e B
Name: acc_lat
Activate switch
to enable online
o “| calibration
|
——
c -
o
|

; els | B CAN messages

Performing the online offset calibration

VCU MS 50.4 has to be connected to RaceCon to calibrate the sensor’s offset.

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

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

ment channel name in the Data Area.

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

Calibration
target value —> [ ] e

Initiate

calibration

Raw 0| mv

St | - athCrarnes | - Condtonsl Chaes

Phys 0,00] none

Colboteadusrent ports

o 1000 2000 3000 4000 5000

SR 8=

The sensor's offset is now calibrated.
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13.3 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/

1. Create a multipoint adjustment measurement channel. To create a multipoint channel,
see chapter ‘Configuring a multipoint adjustment [ 61]'.

2. Download the configuration on the VCU MS 50.4. To connect the VCU MS 50.4 to
RaceCon, see chapter 'Setting up a new RaceCon Project'.

3. Click on the desired channel in the VCU MS 50.4 Project Tree.

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

Click to open
measurement

channels in data ]

view Analog and physical
Double-click value

to open Click to open

Onllne Vlew Cahbratlon * 0 1000 2000 3000 4000 5000

I . window m

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

Multipoint calibration on f wheel_fr r =)
Multipoint adjustment calibration %
Enter an adjustment value and click Calibrate’ to set the new value
Point Value Unit Calibration
1 1oon,ooJ none | Calibrate
| 2| 3000,00 none | Calibrate
3 4000,00 none | Calibrate
4 5000,00 none | Calibrate

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

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

80/ 136 Vehicle_Control_Unit_VCU_MS_50.4_Manual Bosch Motorsport



Online Measurement and Calibration | 13

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.ip - RaceC

& Lavrager
M ewmon
P sensicity offset

[ soul
@ soees

L4 5000

o 1000 2000 3000 4000

No information

Adjustment points vs. offset adjustment

e i —
T c T
E o H |
| X W00 rane | Callbrms. | Calfrste sdustment poinls
3 A0 e Cabbres |
E BOD00Y rpae  Callrans
Y
Calibration of
individual
4 £ curve points

L J

UI}I UN
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14 Recording

14.1 Features

— Synchronized recording of VCU MS 50.4 analog and digital input channels, VCU MS
50.4 internal measurement channels, ECU data, Data from external sensor interfaces

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

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

14.2 Configuration of Recordings
1. Expand the ‘Logger’ list by clicking on '+" in the VCU MS 50.4 Project Tree.
2. Double-click on ‘Logging’ in the VCU MS 50.4 Project Tree.

The recording configuration is displayed in the Main Area.

ey eV F1UjELL

o DDU10 - . .

& & Logger Click on '+

& Loggingl +—— Double-click on
@ Logging2 'Logging'

Display

CAN Bus 1

CAN Bus 2

CAN Bus 3

CAN Bus 4
Computed Channels
I/O Channels
Calibration Items

- -
E--E- BB

S E Ty Yel=l=k=l |

m

Macros

Math Channels

Conditional Channels

Group adjustments

& Master Devices

= B Measurement Container
=] Measurement Falder 1 -

[~

Properties B x

Alternatively, click on the ‘Logger’ tab to open the configuration directly.
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DDUL0.p - R

Too

5 MEW E);

MO [Jodee | A Cpo

= flat view

i fr

DDU10.1p - RaceC

lsouce  [rate/ . [l Tmeout =] Dot [=] Condton (=] Tomery [=] otatype [ pescrption

@ Showall

8 3smal]
. 3

|
B8

Bocx

B oo s

Banoo1

B>

Banooz

B

Banoos

B ano0s

No
information

a@oovo |

‘Add new channel | Editchannel(s).
O view

have a ook 3t amre

t_______ Variables can be grouped

[sowce [ ate/True.. [=] Tneout =] etaut.. [=]condion [~ eemetry (=] paatype [ Descrpion

Tabs to access conditions, settings and statistics

@ 2 Oshowall
Name. -
absap El

No
information

=" Hew ProjeaonuteLogger Loy

To add a measurement channel to a recording, select the wanted channel, drag and

drop it onto the measurement group.

@ W e Qe S0
ooute & oelete ‘ Add [ Josee | Add D ociete
el

tview,

LoggedHame [Flsonce [[=]oe) Tre... [=] imeout [=] et .. (=] Condion =] ety [~
ms one

¥ o aptuel oouo | 1oms Hone
9 om_eptine oouio | toms None

Datatype. [] Descrpton

5 o unsoned Cardmemary bp courter
32BRfeat  Cardmemory fue consumption ap
3288 fost__Cardmemory bap tme

Recording
« properties

Drag measurement
channels into group

.

Ben suresgrasiop

B msdcom_cmdRxCrt_1
B msdcom_cncrxcnt_2
B msdcom_cmRer_L
B mom_cndRcer 2
Bmsdcom cmancat 1
Bmsdcom_cmdTxCnt 2
B msdcom cmncrr_t
Bmsdcom_cmdixer_2
B madcom,_dbg_cmdState_
B msdcom_aog_cmosate

To edit channel settings, mark the channel(s) and click ‘Edit Recording Channel(s)'.
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An ‘Edit Recording Channels’ window opens (if you choose only one channel, the win-
dow looks a bit differently).

ﬁam MEW ﬁc;u |
Nt @ oo || o || Rt an
gwi

Recording rate

Tms..Ts
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)

-ifsiziders

R i [ 5 st [ B o]

5. Click 'OK’ when done.
Note

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

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

14.2.1 Adding a recording group

Recording channels can be grouped. These groups will also be visible in Darab and will
help to get a better overview during the data analysis

1. To add a new group, select the ‘Logger’ tab.
The ‘Logger’ window opens.
2. Click on the ‘Add’ button.
A new group will be added and can be renamed ‘Gearbox’, ‘Aero’, ‘Engine’, etc..

3. Torename a group, click on the 'Rename’ button next to the ‘Add’ button.

DDU10.1Ip - R

oDULD

o CE—
o siowai]
2]

° - [
s viw doss nt. reqard e Gmestamp overhead o th dtarateclcatn. s ave ok  h St iew for a mre otated calaton. -
o Gowt Logged hame [Flsouce (=] ate/Tre... [+ Tmeout [¥]oeut... [+]condton [v]7eemeny [~ oatmype =] pescrpton = | Bombpcouner
3channels 80, cm_lapfuel
m_aptme
stz
an_satecard
com_stateSignalcM
am stesgnatezsure
m_statesgnaleady
o satesgnatsa
om_stteSgastatup

 Newsiow
0 chamels 00

msdcom_cmdRer_2
msdcom_cmdTaCnt_1
msdcom_cmdTxCrt_2
msdcom_cmdTxErr_1
msdcom_cmTxErT_2
msdcom_dbg_cmdState_
msdcom_dbg_cmdstate_|

No
information
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14.2.2

14.2.3

Logger settings

To display the global VCU MS 50.4 settings, open the ‘Logger’ window and click on the
‘Settings’ tab at the bottom.

DDUL0.p

@[ showal

an setgs
— sppicton: | "
—— ol

\ S e
Type: g v]  Tyoe

Statusblockc Statusblock:

O
-~

O
-~

contiguraton fle:

Global star conditi [+ Global stant condiic o
9] usesecngfrom recording

o
- -

e

@

rom recording 1

Setpasod Set password

msdcom_dbg_cmdstate_

. D

No
information

I = o

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

b) Choose wether the logging partition shall be named Engine recording or Chassis re-
cording.

) Advanced setting: Select your logging configuration file, if provided by your Bosch Sup-
port Engineer.

d) Choose or create the condition to start recording
e) Enter a password hint and a password (optional).

f) Setting for automatic fragmentation. Do not change!

Recording statistics

The tab ‘Statistics’ shows the channels’ allocation and their current data rate related to the
transmission frequency of the VCU MS 50.4 and the whole transmission system.

The overview helps to detect bandwidth bottlenecks of channels. Bandwidth bottlenecks
can be solved by changing the logging rate setting for each channel.

The data rate of the whole system is often less than the data rate of the VCU MS 50.4 and
limits the overall transmission speed.

Datarate [kb/s] Datarate [kbjs] Datarate [Kb/s]

80 ims 2ms 5ms 10ms 20ms 50ms 100ms 200ms 500ms 1s sync Total

Recarding scutineering  overal

Channels 26-28 1-3 0-6 465-471 2 7-13 2%6-27 0-6 14 0-3 0 557 103,02 - 125,40 63,58 - 70,24 155,50’19*4

Limit 1080 1080 1080 1080 1080 1080 1080 1080 1080 1080 0 1080 200,00

MSGECU

Channels 21 2 pt:} 84 2% 0 ] L] ] 0 7 178 30,30 73,30 103,60

Limit 1080 1080 1080 1080 1080 1080 1080 1080 1080 1080 1080 1080 300,00

MSELog

Channels 1 0 0 0 0 0 o 0 o 0 0 1 0,00 8,00 8,00

Limit 1080 1080 1080 1080 1080 1080 1080 1080 1080 1080 0 1080 200,00

Overall

Channels 133,32- 155,70 144,88 - 151,54 | 278,20 - 307,24

Limit 800,00
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14.2.4 Displaying online recording diagnosis

14.3

("statectrl_ok")

1. To add a Recording Diagnosis element to a measurement sheet, drag a ‘Bit-LED’ ele-
ment from the Toolbox and drop it on measurement sheet.
2. Drag channel ‘statectrl_ok’ from the Data Area and drop it on the ‘Bit-LED’ element.

Systemtest C80_BASE_0516.rip - RaceCon V/2.9.0.10 - Mastericense Bosch *

Measuring| Recordng Rates || MSEECU WP
= e Q vergefCompare

2
() » I Create dataset [ Update Firmware:
Q {@, I EI 1 @ . B Dﬂmum'n“ “Wmndammt & change archive:
cso Race Mode RP

feasurement Folder 1 W D

(=) statectr_err
[ statect_ok
B stotectr_ok

<

No information

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, VCU MS 50.4 is recording data: 255

— Values less than 254 indicate an error state

Event Logging

Event Logging implements the possibility to observe a channel if short spikes are expec-
ted. With Event Logging, every occurrence of a user defined threshold (more complex
conditions are possible) leads to an event being raised. It is listed in a table along with its
time stamp, its ID and even with a text string freely definable in RaceCon.

Events are stored as text in logging data and displayed in WinDarab like Darab-Events.
Possible use cases are error entry, etc.

Configuration in RaceCon:

Project 8 x [ - nNewproect (K N Ell
(o 4 NewProjet  a| MSb Logger Events
2@ MS6 Logger #" Add Event.. # Edit Event.. 4 Delete Events
G- @ Logger ‘ Active ‘ Name o] Description o] Trigger Channel
@ ) CANBus 1 B Temperaturetich Chip temperature is critical high B_tempHigh
@ [ CANBus2 =
@ Q CANBus 3 Edit Event %
Computed Channels
& Events Edit Event N
9 Calibration ltems Fill out all required fields to edit the selected event. )
@@ Macros
- fe Math Channels o Name
]
Properties L 4
., - = Dﬂimﬂlﬂﬂ
4 standard v |4 ~
21 |7 standar E [Crip temperature is crtical high |
v Event properties G
Desaiption Chip temperature is critical hig ategory
Name TemperatureHigh ‘ \Warning hd ‘
Trigger Channel
& B B_tempHigh £1v]
Edge
L= ‘ Rising ™ ‘
~ Statistics Reset Delay
e e 200 & ms
5 O] -~ B Cres
| Name + |~ | Source ~ | Desaiption
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Display in WinDarab:

44 ¢« (L2
[B_engon
@FALSE
ki 1 7 1 3 15 16 17 T stme
273 ﬁg'ssanuzw:55.1|asznu'zzzzznzszszvuzsws1.uﬂ
© #1(00:31.93 >) Logging 1 outing 012-01_2

1«4 p n x| Defak « \setupsheet {Detect_event_math [Event_detection [Worksheet #1 NDLBlevents))

®MS5logger Testevent?  RaceCon MS6 Logger Create event when engine on switch toggled on

®MS5logger Testevent2  RaceCon MS6 Logger Create event when engine on switch toggled on
@ MS6 Logger  Test_event 2 RaceCon MS6 Logger Create event when engine on switch toggled on

File events | Events rules

Events rules 2 x

MOYO)
Name Y Creator Computer/Source Desc.. |
® User defined events ® 0
4 ®Chassis 0
®IDamperfL_on_bump ® 0 KAMTFH ABTZOKEI
4 ®Gearbox )
®shift 23 ® 0 KAM7FH ABTZOKEI
4 SINC 0
®sync isue KAMZFH ABTZOKLY
4 ®MS6Logger s
®Test event 2 RaceCon 1S5 Logger

File events | Events rules |

14.4 USB Recording

This function requires the installation of Software Upgrades. Look into the datasheet of
your device, to see which upgrades are available for your device.

Software Upgrade USB_DATA enables USB recording. To activate Software Upgrade
USB_DATA, enter the license key as described in the chapter 'Feature activation’.

For USB recording, Software Upgrade FULL_LOG_1 should also be enabled.

Wiring harness

USB_Device_Power Power (red)
USB_Device DP D+ (green)
USB_Device DN D- (white)
USB_Device_Gnd GND (black)

For further information, see the pinlayout of the device.
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14.4.1

Colors matching a standard USB cable

Prepared Termination
T Polyvinyl Chloride (PVC) Jacket

Red [Vuus)
Black [Ground)

| ‘-____

Green (D #)

White (D -}

Irl User Specified

Length Dimension Point

Storage device

The recording function can be used with a dedicated Bosch Motorsport USB device. The
USB device has to be preformatted with the Bosch File System (BFS) in RaceCon before
first use.

To format the USB device with the Bosch File System (BFS), do the following steps:

In RaceCon, select ‘Tools' - ‘Extras’ and choose 'Format USB stick'.

Press ‘Format’.

An USB device is recognized by Windows as a 'storage medium’, but it can only be initial-
ized with RaceCon and read with WinDarab.

Recording data on USB device

1.

2
3
4.
5

Plug an USB device to VCU MS 50.4.

Prepare a recording configuration in RaceCon.

Power on the system and connect with RaceCon to the vehicle.
Download the configuration to the VCU MS 50.4.

Record measurement data. If an USB device is present, the VCU MS 50.4 stores the
data in parallel on the internal memory and the USB device.

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

Start the WinDarab software.
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WinDarab 17 Developer - Formua3

® Out|Lap Laptime

¥

Toggle

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'.

‘.’i Data Logger Import

Settings  Current Import  Recent Import

Import sources
FlashCard / USB-Stick
Device
|:| Burst

Device/Flash

Common options
[ Delete ARP cache entry after ping to device failed,
[CJForce password, if not set by recording configuration:

Device [ IF: Iﬁ R ||

- Import all on connect

Export file: |One file for each lap

Delete transferred files

Save files in: | D:\daten

[ import latest files first

Subfolder template: | V| [a]l+
Filename template: | C654J5B-[CardInfo] outing [outing03]-Jlap03]-[n] v| &+
Advanced... Comment Fields % Apply changes

12. Activate ‘Apply changes'.

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

Measurement files are stored automatically in the base folder.




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

S I o=

Settings | Current Import | Recent Import |
Data source: |FTP 23.06.2015 12:11:11 Metwork |DDU7 - 10.10.0.207 & 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

For more detailed descriptions and instructions, refer to the WinDarab V7 manual.
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14.4.2

14.4.3

14.5

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 VCU MS 50.4 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!

Troubleshooting
When no data on the USB device is recorded:

Configure the measurement label usb_mediastate on a RaceCon measurement view or
on a VCU MS 504 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!

4: Stop: Device unplugged The USB device has been removed.
The VCU MS 50.4 performs a restart when an USB device is re-
plugged in.
5: Error: Media error The communication to the USB device broke down.
The USB device is defect.
The USB device is not supported by VCU MS 50.4.

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

High speed logging
The VCU MS 50.4 can acquire analogue channels at a rate of up to 200 kHz, provided that

the upgrade “High speed logging” has been activated on the device concerned.

Six analogue channels are available for high speed logging: HS_ANAO1 - HS_ANAO06. To
set up the logging for high frequencies, please consider the following hints:

The pin configuration (pull up, pin diagnosis) is done like on any conventional pin: Under
“1/0 channels”, the list of high speed channels appears and can be modified after a double
click on the menu item in the tree view:
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- [ CANBus ! -
- [ CANBus2
- ) CANBus3
- [ CANBusd
- [ CANBus S
- O CANBusé
B D‘ CAN Bus T
& [ CANBusg
@ Computed Channels
‘ Events

= H 0 Channels

e

I HS_ANADZ
< HE_ANAD
oI HE_ANADE
0] HS_ANANS
B8 Calibration lems
B Macres
Fo Math Channels
Jfe Conditional Channels w

The logging setup is based on the channels named "hs_ana_1"... "hs_ana_6" which appear
under the tree item “[Device]-Logger” (hint: use a text filter in the data field to exclude all
other list items).

Project B x

5 g NewProject A
.ol VCU-Logger

- @ Logger

- [ CAMBus1

- B CAMBus2

- [ CAMBus3

- [ CAMBus4

- [ CAMBus5

- B CAMBus®

- B CAMBus7

- [ CAMBusg
Computed Channels
. @@ Events

@ 1/0 Channels N

F HS_ANADT

P T B B B B B B

3 HS_ANAO2
“iF HS_ANAD3 Pin Diagnosis
<3 HS_ANAM
3 HS_ANAOS
3 HS_ANAOGE
e Calibration ltems w ~ Statistics Math Channels Conditional Channels CAN messages
Data B x
Contains ~ + |[hs_ana
B = Shaw all
‘ Name + Source Description @ hs_ana_1 [mV] ~
[2Bhs_ana_1 W3 vCU-Logger high speed voltage anal @ Provided by VCU-Logger
@hs_ana_z % yCU-Logger high speed voltage ana2 high speed voltage anatl
@hs_ana_S % yCU-Logger high speed voltage ana3
@hs_ana_‘} % yCU-Logger high speed voltage ana4 Slfl‘_liam”?lsah"”: é’zszolggl [mV]finc
[2Bhs_ana_s W CU-Logger high speed voltage ana5s Format: %5.0
@hs_ana_ﬁ % yCU-Logger high speed voltage anas Predision: 1]
Resolution: 0
Conversion: (5000*hs_ana_1)/4095
Data type: 15 Bit signed
Address: 0x2704002C 2
£ > £ >

To include these channels into the logging, display the list of logged channels and drag
and drop into the list the hs_ana_xx channel you want to be logged. Attention: This will
only work if “flat view" is deactivated.
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8 VCU-Logger

Contains ~ |hs_ana

=M
v = [Show all
Add new channel | Edit channel(s)... | Delete channel(s) || }= Flat view — Do
@ This view does not regard the timestamp overhead for the datarate calculation. Please have a look at the statistics view for hs_ana_1 A vCU-Logger
amore detailed calculation. — & VCULogger
— Group 1 | Source ~ | Rate /True rate v T iy Lo 3
= — [@hhs_ana_3 VCU-Logger
- 1channes ©0.2KBis VCU-Logger 10me hs_ana 4 B vCU-Logger
[2%hs_ana_s5 @ yCU-Logger
[EBhs_ana_6 W VCU-Logger
<
[} hs_ana_1 [mV] ~

&8 Provided by VCU-Logger
high speed voltage anal

Quantisation:  1,221001 [mV]/inc
Limits: 0..5000

Format: 5.0
Precision: o
Resolution: o
Conversion:  (5000*hs_ana_1)/4095
Datatype:  16Bitsigned
Address: 0x2704002C
< > HSL rates: 5 ps, 10 ps, 50 ps, 100 ps, 500 ps

After double clicking the logging list entry you just created, set the desired logging rate.
You will note that for hs_ana_xx channels, logging frequencies of more than 1 kHz are
available.

Edit Recording Channel >

Edit Recording Channel N\
Change channel, rates, condition or telemetry mode of the recording channel. B

-

Channel:
|. @ hs_ana_1 | ™ |

[] net logged

Recording
Rate:

10 ms e
off
LT
10 ps T
50 ps

100
M Pretrigger (ms)
ms

Z2ms |[:l
5ms

10 ms
20ms
50 ms
100 ms
200 ms
500 mz

e — OK | Cancel

,.
O
o
o

4k
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15 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.

15.1 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

15.1.1 Accessing the memory

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

@

4200062627 A0

No information

Sencer

vessae

00U - ten Pt
00U -ten Pt

5K check sucess . (PK D DOUI0_BASE 0401 T5T9)
Device data mtines th ocal dta.

00U -ten Pt
£0UI0 e ot

Succestl deared e aror merary.
Startof cable beatage cetecton sucess
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Calbraton Measurng

Bty

tre

B crancena

By Update Frare

J‘ gjhfg ke

[ Em—

....... Button ANA 8 Onone [N - DDU9 - Clear error memory
Button_ANA_9 .0 none ,
| Page_Switch_ANA_1 12,5 none - DDU9 - O
Poti_ANA_3 Brightne... .0 none -
|Poti_ANA 4 Revoluti.. 212,5 pm [ REIREIORMEIan J

""""""" g DDUS, ANAO1(Above threshold), for 290,18~

Button_ANA 8 0,0 none
-~ [Poti_ANA 4 2125 rpm
. [Poti_ANA_4_Revolution 2125 rpm

- [Poti_ANA_4_Test m
B 00 - e eror memory
| 0005 - Open eror memory |
00, AR b el o 5015

[

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 - RaceCon V2.5.5.0 - Mastericense Bosch *

114200062825 801
1200062627 30

Fusl
Gear Lookup Teble

Do

EY T lE==n e e e vessge
e AEET [ osepten © o
© 1 COUID-NewoRt S ok e, X Deve OUID BASE D1 TS
© 1ni ooUD-ewmomt  Dever doanathes e e
O s
Noinformation |5 ssis  covio tenmumt  sucesly deard e st reruey.
5

I3 COUID-NewProjct  Strtof cable beakage deecton sccess, O

Bosch Motorsport

Vehicle_Control_Unit_VCU_MS_50.4_Manual 95/136



15 | Error Memory

| N

[ 8 Measrenenirr 1

i a X ; LD DDU3 - Clear error memory
(M DDUY - Open error memory

15.2 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.

15.2.1 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:

| e b
lerror_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):

DDUL0_Test.rp - Race

o 64 Newbrie dees
[ Laptrigger Dispay Eements
No orange border—___ 2 == T
_ essmersars
13 sensors
W T Tye Durston Aetive DeteTime Occurences Descrpton [ Boscn iz
MIL off (black) — | D anBi2 |- ——
O canBus3 (3 Anslogsources
O caNBust 1@ Cheracterstic Curve.
s W ot
& VO Chamel: ) Sensitivity/Offset
@ Calibation ems 3 Frequeney sources
& Macros Charscteitic Curve
- Gl ir
- Condion Crorne D vear
o B Gopdismens Eicompasisowas
Group, Adjustment channel
@ Master Devices B Charactrisic Curve
& Measurement Container 3 Dispay Sch
Fuel
[l GearLookup Table
Hysteresis
[ Laptrigger
POt

]
Start detecton of ale [ soced

|18\ Wernings(33) | () Messages(12¢) 1581158 X

Type Time ‘Sender Message a
ame P oesapton A 7a8D oDUD-Newbrost  Lostcomecton o derelEhenethGP
O vasn
© wasn  BASE 0401 T5T4)
. ) D 7352 oOUD-NewProet  evcedoamathes e i
No information 8 ey o
@ 173smst COUL-NewProgt  Successfuly deared the error memory. O
No entries ————

Constantly orange border
——
=) Sensors
(B Bosch wizard
MIL constantly orange — 1ot neeienaa [ P
gy Comioe T rase AERERRAL ot imame. | || Ao s
oot opmien 05 Rk A bt omain .| || B e
omputed Chamels ) Openine T Fdse 42062827 AM 1 o furer (=
els 1 SensitiviyOffse
@ Caibution tems 5 Frequency sources
B Macros Characteritic Curve
Je Math Channels 1 Revolution
- 8 v
o B Gopadstmrs Dt
Group Adustmentchannel
@ Master Devices Charactristic Cuve
& Measurement Container Dislay Snch
[ el
[ Laptigoer
I P out
W sersitviyoffse:

St Getactonof b Speed

)] [©
e senr Message

73318 'DDUI0 -New Project ‘Start of cable breskage detection successful.
D351 DU Nlewroect Lstamecton todevkelEbemet).

Info cycling through = s e
errors, present in ——_

error memory

No information

EEEEEH
g
&
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Blinking orange border\

MIL blinking orange— |

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

DDUL_Test.p - RaceCon V2.5.5.0 - Masterkcense Bosch

2062826
A7 Ogenlive Q5ggTe TANMERHAN
s Openne QigTne W06

Sartetecionof bl

] [ o) [0 Mesapesi |

am P —— s
ane o ©® o
() ?3m OOUD-NewPost  EPKchecksccessh, (K Devie: DOULD_BASE 0401 TSTS)
. ® wmamn DDU10 - New Project Device data matches the local data.
Info cycling through Noinformation | o Tamles  Simencth oo
errors present in— @ s oOUb-Newhuet  Statofabebredagedeecion s o
error memory I Y-

15.2.2 Error Properties

The following channels are recognized and memorized inside the devices:

BEBEE3853 M D E ®showal

error_active_rotate ] errar active rotation. signals if error is present or not
error_location_rotate _ bbug error location rotation

error_state _ boug signals global state of error manager
error_type_rotate _ Dbug 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. "ANAO01" 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:

Measurement list

error_active_rotate True Labels hold inf .
e 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

onerror 2 ..n-1

Measurement list

error_active rotate True Labels hold inf i
— error_location_rotate REC_PART_01 abels hold information
re on error n (a CAN error)
error_state Active error(s) prese..
error_type_rotate Loegging 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:

deazurement list

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

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

%1 | T standard ~ |3 v

4 Channel Measurement
Actual measurement rate
Default measurement rate

4 Channel properties

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

Address 0x25040895
Annotations
Description signals global state of error manager
MName error_state
|Physica| conversion {(Verbal)Mo error present[0]Passive error(s) present[1]Active error(s) present[2] |
Physical maximum 2
Physical minimum ]
Physical quantisation nong
Physical unit
Annotations

Breakage

15.3 Analog Input Diagnosis

15.3.1 Monitoring limits / Shortcut Detection / Cable

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.

| Pin Properties

i cortimne e o o e

| |
Pullup value [301k0nm -

Fin Diagnosis & merikoring limits

Enabled  Minimum: | 1000[2] mV
Maximum: [ 40001 mV

ch_ANA_1

Mame: Page_Switch_ANA_L

Description:

s000

_/n_?:::j—’*
b o) |
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15.3.2 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".

DDUL0_Tes V2550 - stz

T420062525 4
T4200062625 A

= 14200062828 A0

s Opentine B@Twe 0628278

)

Ca—-- s E
o
DR ot e xerson k9150
; o

B & @ S|
e

YRk BT

No information

e e T
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16 Lap Trigger

16.1 Lap trigger (timing beacon)

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

— Control of data logging system

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

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

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

— Receiver (in-vehicle unit)

Transmitte,

Lap Trigger >>>

Lap Trigger
Receiver

16.1.1 Electrical trigger signal
In VCU MS 50.4 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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i N 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)

16.1.2 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 [ 122]) 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
49 327775, 8.565858

Photo: Google Maps

The detection range defines the radius of a circle around the detection point in which the
lap trigger can be set. The lap trigger will be set as soon as the distance between the car
and the detection point has reached its smallest peak. By this function an imaginary finish-
ing line is calculated inside of the detection circle.
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16.1.3

16.1.4

16.1.5

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.

Define the latitude and

General | Presettings | Conditions | Trigger | countdown | segment tming | GPS

longitude of the GPS U
detection point. > 8327774004 D
\. Dedimal longitude:
P 8,56584700 - DD
. . Laptrigger detection range:
Define the detection —_ 2 m
range around the s channelsources:
detection pOint Longitude source:

p | ops_tong
/ Latitude sources
Define the channel — Dd@wﬁl E
. GPS directior
sources for Longitude, ~—_ P [@B sre.irecion z
Latitude, Direction and 25 speed source:

™ (@ ops_sped =
Speed. = ‘

{ [€ configuration

Note

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

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
Home Straight.

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

Forced triggers
Lap distance based insertion of ‘forced trigger.

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

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

2. Drag 'Laptrigger’ into ‘System Overview'. Do not drop it on 'VCU MS 50.4'!
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DDU7.rip - RaceCon V2.5.0.2002

2 X| gl NewProject 4 b | [Toobox. B x
Do
8 =
&7 Mt cotines e
&8 et it st
|12 sensors.
et
@ | [ Boschwizard.
‘ |-l
(=) Frequency sources
E =
Drag + drop
e o x 5
B30 B M E @Sl Gear Lookup Table.
[name + [ o [ oo s
] [ veasren @ Leptrigos
Beoc_piacnosTic @oou7  Triggers the UM Out
Bodc_daostcsoie  Woowr  sonssifonc B sensitity/Offse
Bena03 Boow7  rawvabe A @ soeed
Banaos Woou7  rawvakie AT -
== .
[ %l
[EE]84 | 7 stoncord -3 -[@)]
4 Sytem overve | ) Datasetmnager]|
wioane v x
[0 Eros | [ Warmings®) 22 X |
[ o, -
@ 112631 DDU7-Ne.. Logger datamaiches theloca data
A 12ee DDU7-Ne...  Lost connection to device(Ethernet/XCP).
A\ 113308 DDU7-Ne.. Successfuly comected to device(EthemetCP).
@ 1m0 DOU7-Ne.. B checksucessfl GPKDevie: DOU7_BASE.0727 ) a
O Lm0 Lo et el gl
@ nfofStatus | @ CAN Log - stopped |

A ‘Laptrigger Wizard" window opens.
Laptrigger Wizard - Add New m

Laptrigger Configuration @
‘Select signal source and speed input of the laptrigger and adjust the track distance.
Choose the device which
Eanfatcon e SR n0U7 ~ [ receives the trigger signal
h he signal chann
Signal source: B Lotrggerpn [ - fC C;c;)sett. e sig gl c la el
‘or the trigger signa
Speed input: L] bt <
S LETS Iz Choose the source for the
Track distance: [ 40005« LAY vehicle sp eed

\ Enter the distance of

the racetrack

Laptrigger confi,  ation

General | presettings | Conditions | Trigger | Countdown | segment timing | GPs |

Corfigure on device:

a) —_— | moow .
Signal source:

b) R — E-ﬂ GPSLaptrigger [=]

o) —_ | [lowactve sonal

d) ——> R Mot Used

I [E] 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.
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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 de-

tails.

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 ap-

plicable if the signal source is set to 'GPS lap trigger'.

Click 'Finish’ to complete the operation. A pre-configured lap trigger window opens.

Hiew Froject [T

Preset values for lap counter

and outing counter i:

Minimum laptime that a new
‘best laptime' is accepted N L

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

| @ contguraton

Laptr uration

[ Genera[Feseing | Condions Trgger | Countdown | Seqment iming

Lap counter start value:

Outing counter start value:

Lap time threshold:

Lap time best preset:

15 eps

15 outs

1000F] s

Change signal for vehicle speed,

if desired. —_—
Enter minimum speed for

—_—
trigger release.

Define settings for distance 4

based retrigger protection.

Define settings for distance /

based forced trigger.

| @ conturaon

Ganera [ Prsstinga] Cordon | rgge | Counionn

Speed source:

D speed

M. speed

Track distance:

Min. dstance:

9] Enforce aptrigger
Max. dstance:

20F] kmn

4000 m

80 m

1207 %

800 m

Define settings for lap timing
(main trigger).

Define settings for sub trigger. ~

General [ Presettings | co

Detecton time:

Retrigger lock time:

Not applicable with a GPS lap trigger.

| @ contiguraton |

Zms
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[ Geners | Fesetungs | condiions | Trigger| Countdove |

Define settings for countdown i
timer. > &= -

start tme:

| @ contguration

Laptrigger configuration

General [ resettings | Condiions | Trigger [ Countdown {Segment timing

Mode:

Define settings for segment

timing. 5 fe : — "

[/ . segment dstance (m)

| @ configuraton |

Only applicable for a GPS Laptrigger

Define the latitude and

[ General | Presettings | Conditions | Trigger | Countdown | Segment timing | &PS

longitude of the GPS P
. . X 2
detection point. —_— B0 00
\. Decimal longitude:
- 8,56584700 13| DD
. . Laptrigger detection range:
Define the detection B —_ ek
range around the 695 chammel sources
deteCthn O[nt Longitude source:
’ /" LERT [H]
Latitude source:
Define the channel — —FBBw- [=]
. \. GPS direction source:
sources for Longitude, > BB ovs_iecton [«
Latitude, Direction and P specd source
Speed ! ™ (D ops_spees =]
peed.
I [€] Configuration J

16.1.6 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.
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Tack ondons Button to reset lap distance to 0

Dstance w0 m Vehicle Speed I:l Kkm/h

Accept Trgger at 2 % . \:| -
s p——— i o ——— Button toreset lap counter
Lap Counter [ -| laps | Restto1

Main Trigger

etk ) 15 ms Outing Counter -| outs | Resetto1 — Button to reset outing counter
SqraTmeost 5000 ms
. erd i Main Trigger ‘ —| none  TestTrigger <\

) Button to generate trigger signal
Intermedate Trgger Intermediate \ - | none
e 0w pegiapime | -|s |sewiw € Bytton to reset best lap time
S

e P, ~——— Button to reset best lap time and

distance-based segmentation
TR O wovvger_sgna_as

Lap trigger diagnosis scheme

Threshold Evaluation Signal Retrigger Lap Counter
Logic Conversion Characterization 1 Protection l Recording
) ) Laptrigger_mainsig_dls Laptrigger_maintrig_dls
Laptrigger_signal_dls Laptrigger_imtrigsig_dls Laptrigger_imtrig_dls
.
+— -+
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

16.1.7 Lap trigger presettings

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

s ¢

Preset values for lap counter e e el e
and outing counter P o et ake o
Minimum laptime that a new — 1 ans
'best laptime' is accepted —_— e o
Preset value for ‘best laptime' ——— T o] s

| @ configuration

16.2 Counting outing/laps/fragments

Speed

1 | | 1 1
........... I I I I I
- i ' ' ' " !
| 1 Lap 1 1 Lap2 1 Lap3 1 Lap4d I Lap5h 1 Lap 6 Time
| Qutlap | | | ] 1 Inlap
Power Start of Lap trigger  Laptrigger Laptrigger Laptrigger Lap trigger End of
ON  Recording Recording
1 (Power OFF)
: < » |
]
Quting

Functionality

— Power ON: system + measurement is initialized but not yet started
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16.3

— 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 [ 111])
Fragment:

— Test bench operation

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

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

Channels for display

To display counters use the following channels:

Channel Function
Laptrigger_outcnt_dls Outing counter
Laptrigger_lapctr_dls Lap counter
Fractr Fragment counter

Counting in WinDarab

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

Filename template Function

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

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

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
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Channel Function
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

16.3.1 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). betsctontme:

5% ms
Retrigger lock time:
5000 ms

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

General | Presettings | Conaitons | Trigger | Countdown

| @ confguration

Main Trigger

16.3.2 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 %.

Change signal for vehicle speed,

T ] S

if desired. \» Speed source:
D s &
Enter minimum speed for o spe
. —— 200 km/m
trigger release. Track disance
Define settings for distance 4 e _—
based retrigger protection. | wma
7] Enforce aptrigger
s, detance
Define settings for distance
based forced trigger.

| @ coniuraton |

110/ 136 Vehicle_Control_Unit_VCU_MS_50.4_Manual Bosch Motorsport



Lap Trigger | 16

— |
1
f mm Trigger prohibited

Main Trigger

16.3.3 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,
if desired.

Enter minimum speed for -
trigger release.

o
Define settings for distance — : i, dstan: .

based retrigger protection. 0

[V Enforce laptrigger

Max. distance:

Define settings for distance /

based forced trigger.

| B ot

=

ot

Missed Trigger  Forced Trigger

16.4 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
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16.4.1

16.4.2

Channels for display

To display segment times use the following channels:

Channel Function

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

Sub trigger mode

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

To deactivate sub trigger mode uncheck box.

Define settings for lap timing
(main trigger). f— o
Define settings for sub trigger. L) ET—— o
Not applicable with a GPS lap trigger.

General  Presettings | Conditions [ Trigger | Countdown

| @ confguraton |

Sub Trigger

4

S

Sub Trigger
<= Sub Trigger

— |
1

t

Main Trigger

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

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

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

To deactivate distance mode set ‘'Mode’ to ‘None'.
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igger | Countdown {Segment bing

. . [Generai Presetings|
Define settings for segment T

. = =
timing. —_—

Nr. Segment dstance (m)

| @ contguration

+0.1s

-0.3s

1000m

Main Trigger

16.5 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.

Laptrigger configuration

. . | Generai [ Presettings [ Condtons | Trigger | Countdown | Segment timing
Define settings for countdown i

» [vone

timer. >

Start time:

| @ conturaten
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16.6 Automatic GPS Track Detection

With the GPS lap trigger, an automatic track detection can be activated by checking the
highlighted box in the lap trigger configuration at the GPS tab.

Activating this functionality will overwrite the GPS trigger point coordinates and the track
length with the values of a detected racetrack. The coordinates and the track length will
be grayed out in the tool.

The function will compare the current GPS position with the coordinates of the known
Racetracks list and use the closest GPS trigger point. If there are track variants with differ-
ent track length, the system will adapt itself to the correct variant, if it is in the known
racetrack list, after ~three detected laps. Please note that the track length needs to be
quite accurate, within +/- 100 m, to adapt itself to another variant.

Laptrigger configuration

General Presetings Conditions Trigger Countdown Segment timing GPS Known Racetracks

Decimal latitude: (~GPS Track detecoon
49,32777400 ;| DD Override Track distance & position
Decimal longitude: A
8,56584700 5 | DD
Laptrigger detection range:
308 m

GPS channel sources:
Latitude source:

BB =) gps_lat v |
Longitude source:

[0 (=3 gps_long ~|

GPS direction source:
[ (=¥ ops_direction v|

GPS speed source:

BB (=} ops_speed -]

The known Racetrack list can be found in the lap trigger configuration menu within the
Known Racetracks tab. It contains a built-in list and a user-defined list. Each track can be
activated or deactivated with the checkbox to manually set the variant if needed.

User defined tracks can either be added from scratch with the Add Track button or with
the Copy Track button as a modified version of a built in track. Both buttons will open the
same Edit Race Track menu.

In the menu a track name, length and the coordinates of the detection point is required.
The coordinates can be pulled from the GPS tab with the button “Get values ..." or sent to
the GPS tab with the button "Set values ...". This allows an easy interaction with the
manual GPS lap trigger mode.

The user-defined tracks will be part of the project. If the tracks are required in another
project, the lap trigger module can be ex-/imported into another project.
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16.7

16.7.1

nfiguration

General Presettings Condiions Trigger Countdown Segment timing GPS

Builtin Racetracks

| Actve Track

Lime Rodk Park
Magny cours
Misano

Monza

Ningbo Speedpark
Nogaro

Niirburgring

Oschersieben
Oulton Park

Paul Ricard

Pau-vile

Partimao drcit
Portiand Int Raceway
Redbulling

Road America
Roddngham

Sepang

Shanghai

Siverstone

~

AEEANEREREEC

Slovakiaring
Snetterton 300

Copy
Track >

Known Racetracks

User defined Racetracks

Active  Track
Nirburgring Nordschleife

Add Track...

Edit Track. ..

Remove Track(s)
I

Edit RaceTrack 'Mirburgring Nordschleife'

Specify Racetrack properties

The GPS position indicates the postion of the start inish line.

x

RE

Track Mame: [orburgring Nordschleife]

Track length. 253782 m
GPS Latitude: 50.33401400[2] DD

GPS Longtude 6.94527800 1= DD

Get values from Laptrigger's
GPS defintion

Set values to Laptrigger’s
GPS defintion

G

Following signals are assigned to the function:

Laptrigger_trackdet_id

Laptrigger_trackdet_laplen
Laptrigger_trackdet_lat

Laptrigger_trackdet_long

Predated Laptime

Signal will show the track name from the

Racetracks list as an enumeration or can

show the ID number as raw value. The enu-

merated name will also be visible in the log-

ging.

Track length of the used track variant

Latitude GPS coordinate of the used GPS

trigger point

Longitude GPS coordinate of the used GPS

trigger point

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 [ 102]. Under the ribbon “Segment timing” you need to choose your

segmentation mode which can either be distance or intermediate trigger based.
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16.7.2

Laptrigger configuration

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

Distance or
Intermediate P
. — [Dlsmnce b
Trigger
Enter your Lap segment lengths and times
Segment time Nr. | Segmentlength {m) Segment time (s)
and distance —%» |1 |50 44,800
2 1.000 93,200
L | | |
Enter your
Entire lap time:
expected S
: o005 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.

Note

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

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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17 Firmware

17.1 Firmware and configuration
VCU MS 50.4 holds 4 types of data:
Firmware: the software (PST program file) of the VCU MS 50.4.

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

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

Recorded data: Measurement data recorded during vehicle operation.

RaceCon Dou
DOU  RaceCon Project
Pragram Consistency check
:m_._, r""lﬂ - |:I'11.3|*. ...........................|..-IFI - m1.3|
13 g ‘Update Firmeare’
Wy Open Consistency check
— ol ol e
Fovnee| +—1 | | Configuration | | contguration |
P osaus ‘Doericad configuration’
oy ‘Uplaad b File'
B | Calibration Data |
’ ‘Dowricad frem Fle’
ot 33 WinDARAB ‘Rsad Meazunsment Dats’
L3 |4 | Recorded Data |
HK
F

17.2 Firmware update

The scheme shows the process during each connection between RaceCon and VCU MS

50.4.
RaceCon - Mp——-
e Firmware version
consistency check
Version mtc/ \s‘m does not match
L] -
J,‘ 15ma oo EPY ohech macomsihd (EPY, Deves DOLTT_RASE_I000 1 W e P i e bl coreecmd 10 See el Saren ST
&  wuneE oD The SL data makchs e cumert oot data Q. wns CPY. it devme b ok WP AL DU BASE ML, Ba1 P Do DOUIE IASE_ R
O oL oyt by coneetes) | o
Firmware check Change program Update firmware
successful archive in RaceCon
% B TS | BEs HG e
P ——— |8 crwttn dativnt W1 Changs o witw
T r— BEET o —— o [E tete frmwess.
. *) Espor.. - Earmemwcrora o Epn o SEe .
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17.2.1 Performing the firmware update

Firmware update is only possible if the VCU MS 50.4 is connected to RaceCon. The config-

uration of Input channels, CAN /O, display, recording + telemetry will not be changed.

1. Inthe VCU MS 50.4 Project Tree, right-click on 'VCU MS 50.4" and choose 'Synchron-

ize' then "Update firmware’. A pop-up menu opens.

2 x || & New Project (B DDU7 |

Open...
Create measuring views...
Download configuration...
Synchronize v ‘ %  Set Date & Time..
Current measuring media b |52 with ECUL.
= Create dataset.. B4 Change program archive...
% PIN/SuperPIN.. v | Update firmware...
3 Bpor: § Upload configuration...
@ Import. K Clearlogged data...
& Properties & Clone ECU v
% Delete Adjustment data »
dle  Rename.. &4 Save

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.
ECl Idantificatinn

3. Click 'OK" when done. The firmware update starts. The VCU MS 50.4 displays the mes-
sage 'Updating firmware’. Do not switch off the car’s ignition or interrupt the power

supply of the VCU MS 50.4!

Update firmware

=

Flash program firmware
Perfarm a firmware update of a device.

e

/ Loading configuration

€

Connecting to DDU7

Downloading content to DDU7

L Y

Flashing controllers on DDU7

Cleaning up

Flash completion 53%
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When the firmware update is complete, the VCU MS 50.4 displays the message ‘Up-
dating firmware finished. Do a powercycle." Switch the car's ignition off and on again
to cycle the power of the VCU MS 50.4.

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

—

S
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18 Cloning the Unit

To replace a VCU MS 50.4 by another device, it is possible to clone it. A clone is a 1:1 copy

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

Creating a clone file
1. Open the 'Tools window and click on the ‘Clone’ button in the ‘Extras’ menu.

2. Select "Extract” from the dropdown menu

ap

et Creaefed opsrs | Cone

ssssssss B

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

ECU Type: [m -rJ

C:\Test\DDU2_Bosch_Motarsport bmsclone

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

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

1. Click 'Clone apply” in Extras menu.

[ |3 |

EEELLLL LY e
e ¢ No

¢ infor
¢ matio

e
Babesp
Do

2. Choose clone file.

3. Click 'Ok’

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

- Upgrade features
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19
19.1

19.1.1

19.2

GPS Sensor
GPS (Global Positioning System)

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

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

Two types of GPS receivers:

CAN output -> Read in messages via CAN Input of VCU MS 50.4 (not covered here)
Serial output -> Read in messages via RS232 Interface of VCU MS 50.4

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, VCU MS 50.4 supports 1,200 to 115,200 baud. GPS
Rx interface baud rate must match VCU MS 50.4 interface baud rate. VCU MS 50.4 Baud
rate can be set with the ‘GPS_BAUDRATE' characteristic Data format: VCU MS 50.4 expects
8 data bits, no parity bit, 1 stop bit (8N1)

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, VCU MS 50.4 supports 1,200 to 115,200 baud. GPS
Rx interface baud rate must match VCU MS 50.4 interface baud rate. VCU MS 50.4 Baud
rate can be set with the 'GPS_BAUDRATE' characteristic Data format: VCU MS 50.4 expects
8 data bits, no parity bit, 1 stop bit (8N1)

Protocol
VCU MS 50.4 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.
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19.3 Sensor recommendation

19.3.1

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.

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”.

Configure - Ports EI@

»
»

ANT (Antenna Settings)

CFG (Configuration) — | UBX - CFiG [Config) - PRT [Ports] 35 —
DAT (Datum)

DOSC (Disciplined Oscillator) [ic=y [1-usaRTt =

EKF (EKF Settings) Protocal in lm

ESFGWT (Gyro+ Wheeltick) Protocol out lm

ESRC (External Source Config)

FXN (Fix Now Mode) Baudiate m

GNSS (GNSS Config)

INF (Inf Messages)

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

M5G (Messages)

MNAVS (Navigation 5)

MAVKS (Navigation Expert 5)

MMEA (NMEA Protocol)

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

[ Auto bauding

m

m

Ovwerzampling

PM2 (Extended Power Management)

[~ Extended T timeaut [>=Fiw/7.00)

PWR (Power)
RATE (Rates) b Tx-Ready Feature [>=Fw7.00)
RIMV (Remote Inventory) I™ Enable
RST (Reset) I Irwverse Polarity (low-active]
RXM (Receiver Manager) Threzhold ID
SBAS (SBAS Settings)
re - FIO ID - l =
SMGR (Sync Manager Config)
ThAMNL (M~ AAAAAY i i

& | 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 & [

124 /136

Vehicle_Control_Unit_VCU_MS_50.4_Manual

Bosch Motorsport



GPS Sensor | 19

19.4

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)

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

M5G (Messages)

MAVS (Mavigation 5)

MAVHS (Navigation Expert 5)

MMEA (NMEA Protocol)

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

PM2 (Extended 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 )

@ | X | Esend %ol [ | §

»

— | UBX-CFG [Config) - RATE [Rates) 9s

I‘I - GPS time vl
| 55 [ms]

Time Source

Measurement Period

Measurement Frequency 1818 [Hz]
Mavigation R ate I 1 [ewel
Mavigation Frequency 1818 [Hz]

m

Note

Sensor needs reception for visible signal.

It takes time to start the sensor.

Measurement

labels

The decoded NMEA messages are copied to these VCU MS 50.4 measurement labels.

Measurement label
gps_PDOP
gps_HDOP
gps_VDOP

gps_lat

gps_long

gps_elv

gps_speed

gps_direction

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

Speed over the ground in kilometers/hour

Track angle in degrees
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19.5

Measurement label

gps_declination

gps_year
gps_mon
gps_day
gps_hour
gps_min
gps_sec
gps_hsec

gps_smask

gps_sig

gps_fix

Function

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 VCU MS 50.4?

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 VCU MS 50.4 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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20 Fuel Consumption Calculation

20.1 Setting up fuel consumption calculation and
tank management

1. Select ‘Measurement Sources’ in Toolbox.

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

the VCU MS 50.4!
- |

Display Elements

[ eiew roj

Messurement Elements

Measurement Sources

) Sensors
Bosch Wizard

[ Customized Sensor
=] Analog sources

[ Characteristic Curve

[ Multipoint Adjustment

[ sensitivity/Offset
=) Frequency sources
Characteristic Curve

Revolution
Drag + Drop = & Velocity
1=} Computed sources.
= Adjustment channel

[ Characteristic Curve
Display Switch
7 Fuel

[E] Gear Lookup Table
Hysteresis
[6] Laptrigger
[ PWM Out

[ sensitivity/Offset

/

[E] Speed
“ il System Overview ‘ ‘
e
i . . i
A "fuel consumption wizard’ opens.
Fuel Consumption Wizard - Add New M
Fuel Consumption Configuration
Select a fuel consumption source channel for computing the fuel consumption.
General
| Configure on device W oou7 ~| = a)
| Tank capacity 80051 < b)
Fuel consumption calculation
< o)
Mode: Using fuel consumed =
| Fuel input i 5 fuelcons |+ | X 0001 Adaption tactar to [ml | < d)
|Ccmsumglion carrection factor _ 1.000 | = e)
Remaining laps calculation
Maode {Lasllaps consumption - < ]9
Target lap consumption 300 1
Reset fuel consumption
Made [Ey RaceCon -
\ | < a)
Low active signal -
Release threshold Not Used |
< Back | Next > I Finish l [ Cancel

a) Change device for fuel calculation, if desired.
b) Enter tank capacity of vehicle.

¢) Choose calculation mode:
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20.2

— 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:

— 1ml 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.

Fuel consumption diagnosis/counter reset

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

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

A diagnosis window opens in Main Area.

Button to reset total

Tank capacty

Consumpton correcton factor

Total consumption -

reetoo  ——

fuel consumption
(Reset with RaceCon

= only)
N ——— Fuel consumption 1 )
Remaning s cakuston Fuel remaining -1
Button to reset fuel
e Last lap's consumption = Reset consumption manually
Current lap's consumption -1 (Can also be triggered )
/ Laps remaining -
Settings
overview
B B Fuet isprem_as (x)]
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Example

Fuel

Tank
capacity

™ Fuel_fuelcons

— Fuel_fuelrem

Lap 1 Lap 2 Lap 3 Lap 4 Lap 5 Llap6 Time
Outlap behind Pacecar Inlap
Fuel
| 1 ] 1 1 1
| 1 ] 1 1 1
I 1 I 1 1 1
! 1 1 1 ’Fueljuellapold
I 1 1
1 1 f/_n!_//_,; J’_’Weljuellap
I Lap1 I Llap2 I Lap3 1 Lap 4 I Lap5 1 Lap 6 Tim'e
1 Outlap 1 | 1 1 1 Inlap
Measurement label Function
Fuel_fuelcons_dls Running fuel consumption, starting at ‘0’
Fuel_fuelrem_dls Remaining fuel in tank, starting at tank capacity
Fuel_fuellap_dls Fuel consumption for current lap, starting at ‘0’
Fuel_fuellapold_dls Fuel consumption of last lap completed
Fuel_laprem_dls Remaining laps with fuel in tank
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21 RaceCon Shortcuts

The table shows important shortcuts simplify controlling the VCU MS 50.4 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

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

Display page, measurement page

Cursor

SHIFT + cursor

Tab

Move selected display element one grid unit in chosen dir-
ection

Enlarge/reduce selected display element one grid unit

Switch between display elements

Bosch Motorsport
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22 Legal

22.1 EC/EU Declaration of Conformity

Bosch Engineering BOSCH

EC/EU Declaration of Conformity 09 Oktober 2020

The manufacturer
Bosch Engineering GmbH
Robert-Bosch-Allee 1

74232 Abstatt / Deutschland

hereby declares that the products named below

Name: VCU MS 50.4 VCU MS 50.4P
Type: F02U.V02.965-01 F02U.V02.966-01
From the date of manufacture: 01.03.2020 01.03.2020

comply with the provisions of the EU directive mentioned in the following.

[J Machinery Directive 2006/42/EC [ ATEX Directive 2014/34/EU

[J Low Voltage Directive 2014/35/EU [J Pressure Equipment Directive 2014/68/EU
[XI Directive 2014/30/EU (EMC) O

[J RoHS Directive 2011/65/EU O

[J Radio Equipment Directive 2014/53/EU O

Applied alternative standards and specifications:

Standard Name Edition
ECER10 Electromagnetic Compatibility

Measured according to (equivalent):
ECE-R10.06 U'niform'provisions concerning the gpproval qf ve- rev.6 : 2019
hicles with regard to electromagnetic compatibility

Further explanations:

The product may only be assessed with regard to its electrical, mechanical and functional safety as well as to environ-
mental effects (e.g. foreign bodies, temperature, humidity) after it has been installed in the product intended for the
final user.

After the product has been installed, its EMC properties may change. Hence the product intended for the final user
(complete apparatus, machines, installations) shall be inspected with regard to its EMC properties by the manufacturer
of the product intended for the final user.

The assembling, installation and safety instructions according to the manual have to be followed.

. A
/~V G [V 2{'{2/4/{\@

Abstatt 09.10.2020 P il
Place Date BEG/EMS BE/MSD-P
Anderungen im Inhalt der EG-K klarung sind vorbehall Derzeit giiltige Ausgabe auf Anfrage.

Anderungen im Inhalt der EG-Konformitétserklarung sind vorbehalten. Derzeit giiltige Ausgabe auf Anfrage /

The content of the EC declaration of ity is subject to Currently valid edition upon request.

Bosch Engineering GmbH, Sitz: Registered Office: Abstatt, Registration Court: Amtsgericht Stuttgart HRB 746374
Chairman of the Supervisory Board: Dr. Rudolf Maier; Managing Directors: Dr. Johannes-Jorg Riiger, Dr. Frank Schmidt, Dr. Peter von Wartenberg



Legal | 22

22.2 REACH Statement

According to the REACH regulations, any supplier of an article containing a substance of
very high concern (SVHC) in a concentration above 0.1 % (w/w) has the duty to provide

the recipient of the article with sufficient information to allow safe use of the article. Our
product contains:

SVHC Substance CAS Number
Lead monoxide (lead oxide) 1317-36-8
Lead 7439-92-1

Bosch Motorsport Vehicle_Control_Unit_VCU_MS_50.4_Manual 133 /136



23 | Disposal

23 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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