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1| Getting started

1 Getting started

Use the MSI 60 only as intended in this manual. Any maintenance or repair must be per-
formed by authorized and qualified personnel approved by Bosch Motorsport.

Operation of the MSI 60 is only certified with the combinations and accessories that are
specified in this manual. The use of variant combinations, accessories and other devices
outside the scope of this manual are only permitted when they have been determined to
be compliant from a performance and safety standpoint by a representative from Bosch
Motorsport. Read the manual carefully and follow the application hints step by step. Don't
hesitate to contact us, contact data can be found on the back page of this document.

Disclaimer

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

4/116 Modular_Sensor_Interface_MSI_60_Manual Bosch Motorsport



Onboard Network Concept | 2
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3 | Installation

3 Installation

Power Supply

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

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

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

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

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

NOTICE

Be careful to observe current limits of wires and connector pins!
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Technical Data | 4

4 Technical Data

The MSI 60 is a high quality signal conditioning and data acquisition unit for analogue, di-
gital, frequency and linear variable differential (LVDT) sensors.

MSI 60 offers a large number of freely configurable inputs (32 x differential analogue, 8 x
single ended analogue, 8 x LVDT, 2 x frequency, 1 x RS 232 for GPS). Possible applications
of the differential inputs include e.g. 31 TC-J type or TC-K type temperature sensors ar-
ranged in a sensor array (one diff. input used for compensation), PT100, PT1000 (specific
pull up values available), NTC, strain gauges etc. Each differential input features 200 times
oversampling.

The cut-off frequency of the digital filters in all inputs is automatically adjusted to match
the acquisition rate. MSI 60 also corrects the latency of the digital filters during recording,
yielding zero filter delay in the recorded data. Quantization of each MSI measurement
channel is individually configurable. Data can be sent via Ethernet interface to any Bosch
Motorsport logging device.

Application

AD converters with digital low pass filter
Configurable math channels

User configurable CAN in/out messages

Up to 1,000 Hz acquisition rate for all channels

3-port network switch

Mechanical Data

Size 153 x 119 x 38 mm

Weight 645 g

Aluminum housing

High density type motorsport connectors

Vibration damped printed circuit boards

Operating temperature -20 to 85°C

Max. vibration 15 g sinus at 1,200 Hz fort < 5 h

Bosch Motorsport
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4| Technical Data

Electrical Data

Supply voltage 7to 18V

Max. power consumption (w/o sensor power supply) 15 W

Inputs

Analog inputs, 0 to 5V, 12 bit 8
Switchable pull-up value, 3.01 kOhm

Differential analog inputs -5 to +5 V, 18 bit, 3 pull-ups 32

LVDT inputs 8
Rotational inputs 4
Outputs

PWM outputs (low side switch 1 A each) 4

Sensor supply 5V (400 mA each), precision: 0.1 % (up 2
to 300), 0.2 % (max. 300 mA)

Sensor supply 5 V/10 V (200 mA each) 2
Sensor supply 12 V (800 mA, non regulated) 1

Environment

Software Upgrade 1

CCP-Master (ASAP 2 file from ECU manufacturer re- F 02U V01 012-01
quired)

Connectors and Wires

Motorsports connectors double density 2 x 64 pin and 1 x 34 pin
Mating connector | FO2U 000 443-01
AS212-35PN (red)

Mating connector I FO2U 003 098-01
ASDD214-64PA (yellow)

Mating connector |lI FO2U 000 854-01

ASDD214-64PN (red)

Communication

Configuration via RaceCon over Ethernet or MSA-Box ||
2 CAN interfaces

3 Ethernet 100BaseT

RS232 for GPS

The required software for this device is available on www.bosch-motorsport.com.
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Inputs and Outputs | 5

5 Inputs and Outputs

5.1 Input Channels

Basic Analog Inputs

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

Differential Analog Inputs

The MSI 60 differential analog inputs offers a wide configurability. The inputs can be
switched between single ended or differential mode. In single ended mode, input signals
of 0 to 5V are accepted. In differential mode, input signals are accepted in the range of -5
Vito +5V.

Three pull-up resistors can be activated by software. A 3.01 kOhm resistor can be used for
evaluation both ntc sensors and switches or push buttons.

The resistors of 4.99 kOhm and 49.9 kOhm provide the direct connection of PT100 and
PT1000 sensors.

A selectable amplification of small input signals allows the direct connection of resistive
strain gauges.

For further wiring, details please refer to the given figures.

5V sensor supply
; ¢
51 4 s2 ¢, 83 ¢,
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3k01 4439 499
oy Diff N+
“ © L2 l\
RS
/ i \\
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=
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54
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Ré =
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GNDA GNDA

llustration 1: Differential sensor
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5 | Inputs and Outputs

éa sensor supply

Hlustration 4: Single ended sensor
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Inputs and Outputs | 5
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Illustration 5: NTC sensor

LVDT Inputs

The MSI 60 LVDT inputs allows the connection of various LVDT sensors. Switchable excit-
ing voltage and frequency are used for the correct adaption of the applied sensor. For fur-
ther wiring, details please refer to the following figure:

EXC 1
Dd——A "
] §| "jle_xcm |
o < <
| A0 I N
[
ST\, VL 1
NN 3
e AN < C < C
5 }E <
2 p— 2 B
= b
LVvDT 1 JR S VDT 2
F1 REF_GND / -
— ) L —
—| By —
GND_REF

llustration 6: LVDT

For further details, see chapter Configuring an LVDT Sensor [ 65].

Digital Inputs

The digital inputs of the MSI 60 can be switched for the direct connection of Hall-effect,
inductive and DF11 sensors.

— For Hall-effect sensors, an input signal from 0 V to 5 V is accepted.
— For inductive sensors, a zero-crossing signal is necessary.

Connect the sensor between I_F_REVx and digital ground G_R_DIGx.

Bosch Motorsport Modular_Sensor_Interface_MSI_60_Manual 11/116



5 | Inputs and Outputs

5.2 Output Channels

5.3

PWM Outputs

The MSI 60 has 4 low side switch outputs controlled by pulse width modulation (PWM).
Each switch is rated 1 A maximum current. Maximum PWM switch frequency is 1 kHz with
a 0% ...100 % duty cycle. Each output is short circuit protected to GND and battery
voltage. It is mandatory to connect the LS_PWM pins to vehicle GND as indicated in the
circuit diagram when using the PWM outputs.

Sensor Power Supply

The MSI 60 has three types of sensor power supply:
— One 12 V unregulated battery voltage
— Two fixed outputs with 5V regulated

— Two switchable 5 V/10 V outputs with regulated voltage

Communication Channels

CAN Bus

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

Ethernet Channels

The MSI 60 has 3 100 Mbit full duplex Ethernet communication ports. The ports are in-
ternally connected with an Ethernet switch. The Ethernet ports have 'cable auto crossover'
functionality.

RS232 Port

The MSI 60 has one RS232 serial port. The baudrate is programmable which can be used
for reception of data from a serial GPS sensor, see on GPS Sensor [ 110].

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: AS012-35SN.

PIN Name Description Used for MSI 60
1 Terminal 30 Permanent positive +
2 Terminal 15 Switched positive +
3 Terminal 31 GND +
4 CAN High Diagnostic CAN bus

16 CAN Low Diagnostic CAN bus

10  K-Line ECU diagnosis

8 Ethernet RxD + Ethernet interface +
9 Ethernet RxD - Ethernet interface +
11 Ethernet TxD + Ethernet interface +
12 Ethernet TxD - Ethernet interface +

12/116
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5.4

5.4.1

54.2

PIN Name Description Used for MSI 60

22 Screen Cable screen +

Pin Layout Connectors

Pin Layout Life Connector AS212-35PN (red)

PIN Name Description Direction Remark

1 V_V_BAT+_A UBATT ECU Input ECU SUPPLY

2 V_V_BAT+_A UBATT ECU Input ECU SUPPLY

3 | S T15 KL15 input signal ignition Input

4 G_G_BAT GND not sc safe to
UBATT

5 G_G_BAT GND not sc safe to
UBATT

6 B D_ETHO RX- Ethernet Channel1 Rx minus

7 B D_ETHO TX- Ethernet Channel1 Tx minus

8 B_D_ETH1_TX- Ethernet Channel2 Tx minus

9 B D ETH1 _RX- Ethernet Channel2 Rx minus

10 B D_ETH1 RX+ Ethernet Channel2 Rx plus
11 B D ETH2 RX- Ethernet Channel3 Rx minus
12 B D ETH2 TX- Ethernet Channel3 Tx minus
13 B_ D _ETH2_TX+ Ethernet Channel3 Tx plus

14 B_D_CAN_L A CAN A Low CAN A Low
15 B D _CAN_H_A CAN A High CAN A High
16 O_V_UBAT Output switched UBATT Output

17 B D_ETHO RX+ Ethernet Channel1 Rx plus

18 B_D_ETHO TX+ Ethernet Channel1 Tx plus

19 B D ETH1 TX+ Ethernet Channel2 Tx plus

20 B D_ETH2_RX+ Ethernet Channel3 Rx plus

21 G_R_SCREEN Screen Screen
22 |_F_TIMESYNC SYNCH_CLKIN

Pin Layout Sensor Connector ASDD214-64PA
(yellow)

PIN Name Description Direction Remark

1 GR.LVDT LVDT REF GND LVDT GND &
SCREEN

2 LS_SWITCH_2 Output LowSide 2 Output  1.1A

3 LS_SWITCH_1 Output LowsSide 1 Output 1T1A

4 EXC1_4 LVDT exciting voltage + Output  LVDT 4

5 VA_4 LVDT input A Input LVDT 4



5 | Inputs and Outputs

PIN

10

11

12

13
14
15

16
17

18
19

20
21
22

23
24
25
26
27
28
29
30
31
32
33

34
35

36

37
38

Name
EXC1_3
EXC2_2
VB_2
VA_1
SE_ANA_1

SE_ANA_3

UNI_ANA_16_P

UNI_ANA_15_N
UNI_ANA_13_N
UNI_ANA_12_P

UNI_ANA_10_N
UNI_ANA_08_P

UNI_ANA_07_N
UNI_ANA_04_P

UNI_ANA_06_N
UNI_ANA_05_N
UNI_ANA_02_P

UNI_ANA 01_N

B_D_CAN B Low
G_R_DIG1
EXC2 4

VB_4

EXC2_3

EXC1_2

VA_2

VB_1

SE_ANA_2

UNI_ANA_16_N
UNI_ANA_15_P

UNI_ANA_13_P

UNI_ANA_11_N
UNI_ANA _08_N

Description

LVDT exciting voltage +
LVDT exciting voltage +
LVDT B

LVDT A

Analog input 0 to 5 V, switchable
pull-up
Analog input 0 to 5 V, switchable
pull-up

Reserved. Do not connect.
CAN B Low

Ground Reference DIG1
LVDT exciting voltage -
LVDT input B

LVDT exciting voltage -
LVDT exciting voltage +
LVDT input A

LVDT input B

Analog input 0 to 5 V, switchable
pull-up

Direction
Output
Output

Input
Input
Input

Input

Input

Input
Input
Input

Input
Input

Input
Input

Input
Input
Input

Input

Input
Input
Input
Input
Input
Input

Input
Input

Input

Input
Input

Remark
LVDT 3
LVDT 2
LVDT 2
LVDT 1
Rpy: 3k01

Rpy: 3k01

Rey: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

Rey: 3k01 or
4k99 or 49k9

Rey: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

CAN B LOW
REV IN
LVDT 4
LVDT 4
LVDT 3
LVDT 2
LVDT 2
LVDT 1

Rpy: 3k01

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9
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PIN
39

40

41

42
43

44
45
46
47
48
49

50

51

52
53

54
55
56

57

58

59

60

61
62

63

64

Name Description

UNI_ANA_07_P

UNI_ANA_06_P

UNI_ANA_03_P

UNI_ANA_02_N

UNI_ANA_01_P

B_D_CAN B High CAN B High

VA_3 LVDT input A

VB 3 LVDT input B

EXC1_1 LVDT exciting voltage +

EXC2_1 LVDT exciting voltage -

G_R_AGND1 Reference GND1 for analog inputs

SE_ANA 4 Analog input 0 to 5 V, switchable
pull-up

UNI_ANA_14_P

UNI_ANA_12_N

UNI_ANA_10_P

UNI_ANA_04_N

UNI_ANA_03_N

UNI_ANA_05_P

I_F_REV1 Revolution/Frequeny input

SENSPWR_5V Sensor supply 5V, 400 mA max.

SENSPWR_5V_10V Sensor supply 5V, 10 V, 200 mA
max.

G_R_AGND2 Reference GND2 for analog inputs

UNI_ANA_14_N

UNI_ANA_11_P

UNI_ANA_09_P

UNI_ANA_09_N

Direction

Input

Input

Input

Input
Input

Input
Input
Input
Input
Input

Input

Input

Input
Input

Input

Input

Remark

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

Rey: 3k01 or
4k99 or 49k9

CAN B High
LVDT 3
LVDT 3
LVDT 1
LVDT 1

not sc save to
UBATT

Rpy: 3k01

Rey: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

I-encoder
wheel / Hall /
DF11

not sc safe to
UBATT

not sc safe to
UBATT

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9



5.4.3 Pin Layout Sensor Connector ASDD214-64PN (red)

PIN

O 00 N o U1 A W N

—
o

—_
=

12

13
14
15

16
17

18
19

20
21
22

23
24
25
26
27
28
29
30
31
32

Name
DGND2

LS_SWITCH_4
LS_SWITCH_3
EXC1_8

VA_8

EXC1_7
EXC2_6

VB_6

VA_5
SE_ANA_5

SE_ANA_7

UNI_ANA 32 P

UNI_ANA_31_N
UNI_ANA 29 N
UNI_ANA_28 P

UNI_ANA 26_N
UNI_ANA_24 P

UNI_ANA 23_N
UNI_ANA_20_P

UNI_ANA 22 N
UNI_ANA 21_N
UNI_ANA_18 P

UNI_ANA_17_N
B_D_PSI5_2
RS232A TX
G_R_DIG2
EXC2_8

VB_8

EXC2_7

EXC1_6

VA_6

VB_5

Description
LVDT REF GND

Output LowSide 4
Output LowSide 3
LVDT exciting voltage +
LVDT input A

LVDT exciting voltage +
LVDT exciting voltage -
LVDT input B

LVDT input A

Analog input 0 to 5 V, switchable
pull-up
Analog input 0 to 5 V, switchable
pull-up

Reserved. Do not connect.
RS232 transmit

Ground reference DIG2
LVDT exciting voltage -
LVDT input B

LVDT exciting voltage -
LVDT exciting voltage +
LVDT input A

LVDT input B

Direction

Remark

LVDT GND &
SCREEN

11A
11A
LVDT 8
LVDT 8
LVDT 7
LVDT 6
LVDT 6
LVDT 5
Rpy: 3k01

Rey: 3k01

Rey: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

Rey: 3k01 or
4k99 or 49k9

REV IN
LVDT 8
LVDT 8
LVDT 7
LVDT 6
LVDT 6



PIN
33

34
35

36

37
38
39

40

41

42
43

44
45
46
47
48
49

50

51

52
53

54
55
56

57

58

59

60

Name

SE_ANA_6

UNI_ANA_32_N
UNI_ANA_31_P

UNI_ANA_29 P

UNI_ANA_27_N
UNI_ANA 24 N
UNI_ANA 23 P

UNI_ANA 22 P

UNI_ANA_19_P

UNI_ANA_18_N
UNI_ANA_17_P

RS232A RX
VA_7

VB_7
EXC1_5
EXC2_5
G_R_AGND3

SE_ANA_8

UNI_ANA_30_P

UNI_ANA 28 N
UNI_ANA _26_P

UNI_ANA_20_N
UNI_ANA_19_N
UNI_ANA_21_P

I_F_REV2

SENSPWR_5V

SENSPWR_5V_10V Sensor supply 5V, 10 V, 200 mA

G_R_AGND4

Description

Analog input 0 to 5 V, switchable

pull-up

RS232 receive
LVDT input A
LVDT input B

LVDT exciting voltage +
LVDT exciting voltage -

Reference GND3 for analog inputs

Analog input 0 to 5 V, switchable

pull-up

Revolution/frequency input.

Sensor supply 5V, 400 mA max.

max.

Reference GND4 for analog inputs

Direction

Remark

Ryy: 3k01

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

LVDT 7
LVDT 7
LVDT 5
LVDT 5

not sc safe to
UBATT

Ryy: 3k01

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

Rpy: 3k01 or
4k99 or 49k9

|-encoder
wheel / Hall /
DF11

not sc safe to
UBATT
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6 Mechanical Drawing
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7 | Starting up

7

7.1

7.1.1

7.1.2

7.1.3

Starting up
The following chapter explains what you have to do before starting the MSI 60 and how
to connect it to RaceCon.

Before Starting

Install the software required for MSI 60 operation. It is developed for Windows 2000/XP/
Vista/7. Following software versions are used in this manual:

— MSI 60 setup, configuration and calibration: RaceCon V2.5 and following
— Measurement data analysis: WinDarab V7
Set up the 100 Mbit Ethernet connection to the MSI 60.
— All three Ethernet ports of MSI 60 are internally connected by a network switch.
— All Ethernet ports have ‘cable auto crossover’ functionality.

Minimum wiring loom of the Life connector (red):

PIN Description

1+2+3 12 V Supply Voltage
4+5 GND Supply Voltage
18 Ethernet Tx+

7 Ethernet Tx-

17 Ethernet Rx+

6 Ethernet Rx-

21 Ethernet Screen

Starting the MSI 60

The MSI 60 powers up by turning on the ignition of the car.

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

About RaceCon

RaceCon is an all integrated software tool for configuration and calibration of Bosch
Motorsport hardware products. It is used to set up, configure and calibrate the MSI 60.

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

Connecting the MSI 60 to RaceCon

The following screenshot shows an overview of the RaceCon main screen with its areas. All
(sub-) windows are resizable and dockable.
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|* File Edit View Bxtras Help
T NEHS ¥ @ F[9-© - |@synchonize - ) [Designmode|| b o @ | S5 [Recemode | @8l @ o

Welcome to ReceCon /] New Project

= §a New Project
& Measurement Container

W 00UT 6 6] hox

Project Tree DDUS

[E5]2) | Tl - P standard - |3 - |
@ Project propertics
® Security

Properties

Used [ T..|Mame + [=] Function [=] source. ] Type iime: Sender Message

Data Area Message Area

Info/Status | G5 CAN Log - stopped
| B No errors detected - all cleared or state unknown - &3 New Project Jj

1. Start the RaceCon software.

ile  Edit View Bdras  Help

NEHS|Y¥ @90 - |[D=ignmode] b o @ |® |@ |Racemode |3 B © 5

Quick
Open an example Configuration
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2. Inthe ‘File’ menu select ‘New' to create a new project.

File Edt View Edras Help
NEES| % 2@ F|9 - |@synchonize - [, [Designmode]| b o @ |® | © | Racemode | 1) @ @ _
Project 2 x Welcome to RaceCon il New Project | 2%
- New Project
& Mezsurement Cantainer =
Properties - New Project 7 x
} | Tall -7 stendard - |[F -
B Project properties
Background image \SystemOverviewimages|
Name New il
System logger  [X]
=l
Protection False
8 Bypass ECU
. Cossiom EC1 <
Display elements
Background image
‘The curent system overview bagkground
e 3 System overview | | Datasel manager Mecro sctions
Data - New Project 7 x || info/Siatus 2 x
|1\ Warnings | [(i) Messages 0o X
Used | T.. | Name + [=] Functon [=] souree [=] |[ Tope Time Sender Message
< | >
&4 Info/Status |38 CAN Log -stopped
Ready. No errors detected - all cleared or state unknown ~ @l New Project .|

3. Inthe Toolbox select the MSI 60 and drag it into the Main Area. A pop-up window to
specify the MSI 60 program archive appears.

Fle Edit View Exras Help
NEES| L B E T - -|§Synchonize - |, [Designmode|| b o @ |& |9 Racemode | @ @
Project 2 x Welcome to RaceCon /] New Project | 4 rx
= & New Project = Doces
@ Messurement Container | | s B
I B mss0
s
1 mvss2
(] W MSES
] 8 usss
g nsss
I SIS
i T Hsis2
(] W ms2e
I e |
) FSUF
I 8 Bypass ECU
1 @ Cusiom ECU
(| (=) Data logging systems
N - 5755
= BT80
) Project propetties 1 @ ca
Background image \SystemOverviewimages! | @
Name New Proj
Systemlogger  [X] I 55 =
‘Securty I - e
Protection False: B9 oD
I .
)
] MSI55
I WS 60
(51 CAN modules
1 - EM-AS
1 o1 B
I isplay elements
Background image: (]
The cument system overview background
=" a8 System overview | ) Detaset manager
Data - New Project 2 x| [InforStatus X
3\ Wamings | (D) Messages 00 X
Used | T.. | Name + [=] Runcton [] source [=] [ pe Time Sender Message
<l | >
55 irfo/Status |58 CAN Log - stopped.
Ready. No exrors detected - all cleared or state unknown
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4. Select the program archive delivered with the MSI 60 (.PST file). An information shows
that the archive is valid or not.

[ MSI-60 wizard ' =)

P~ s L

Program archive:
lU\Eigene DateienProjekte " M351 60NMSIED_BASE_D80Z_wiZ2_ML pst B

(i) Program archive is valid.

<Back | | MNet» | | Fmsh | | Cancel

5. Click ‘Next'.
6. Select location of MSI 60.

Specify location of MSI-60
Select location of your MSI1-60 at the car.

Location:

w
Front left

Front right

Rear l=ft

Rear right

Front

Rear

Gearbox

7. Click 'Finish’. The MSI 60 is inserted into the project and RaceCon tries to connect to
the device. Repeat the bespoken procedure for every additional MSI 60 . If you are
starting with a new delivered MSI 60 you once-only need to assign the mountain loc-
ation(s). Please refer to Assign the Mounting Location [ 24].
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7.2

File Edit View Bdras Help
NEES % @ 79 - | @Snchronize - | |[Designmode|| } o @ | @ | | Racemode |2 @ @ -
Project % ome to RaceCon G New Project 4 b x| | Toobox LR
= @ New Project Devices
S MSL60 Frontleft o vsee -
B Messurement Container 5 S50
s
52
55
W vsss
g sss
S5
W s152
1 22
mroe I
I PsU-F1
9 Bypass ECU
@ Custom ECU
ies - New Project 2 ox =] iah;;gmgm«,m
L Tall ~ T standard ~ |5 - ' pusthng
Background image \SystemOverviewkmages| ) : Eg
Name New Project
Sytemlogger (X1 = 055 =
B Security [ =
Protection False 29 Co0D
. FMe0
-
7 Msi55
B ws-s0
=) CAN modules
= EE
o LT B
Display elements
CErerf=r Measurement elements
The curent system overview background o e
e al System overview | 1) Dataset manager |
Data - New Project 7 x |[Info/Siatus 2 x
BB B |3\ Warnings | (i) Messages 0/0
Used | T.. | MName + [=] Functon [+] source | rype Tme Sender Message
B ADC_DIAGNOSTIC ADC (B WIS160 Frort Ikt ]
[} ade_di ADC B MSI-60 Front left
a B MSI-50 Front left
=3 ADC MS1-60 Frort Ieft
=B ADC B MiSI-50 Front left
=] ADC I8 1560 Frort et < | 3
9 ADC WISH60 Front left | B irfo/Status [GBCAN Log - stopped
Ready. No errors detected - all cleared or state unknown ~ 4l New Project

RaceCon detects configuration differences between the MSI 60 and the RaceCon pro-
ject and asks for permission for data download.

8. Click 'OK' to proceed.

The download starts and the MSI 60 carries out a reset. After the reset RaceCon recon-
nects to the MSI 60 . Local configuration on both the PC and MSI 60 match (indicated by
green background and dot). The MSI 60 is now connected to RaceCon.

Assign the Mounting Location

Because up to eight MSI 60 can be used in one network for I/0 expansion, the mounting
location is used for determination between the different MSI 60.

At delivery no mounting location is set. This is signaled by an orange ‘RUN’ LED on the
device. Therefore one must first assign a mounting location to the MSI 60 before it can be
used in the project. The mounting location is permanently saved in the MSI 60. If neces-
sary you can at any time reassign a different mounting location following the same pro-
cedure.

A mounting location must not be used several times in one network, this would disturb
the functionality of the respective MSI 60.
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1. In the Project Tree, right click on the project name e.g. ‘New Project’ and then select
‘Show discovered devices...".

F @1 New P

= =
Sool Mms{d  Qpen.
""" % C EH Create measuring views...
-
- (| Show discovered devices...
..... 0=| System overview image...
..... C
iif @ Export...
..... i g"
[ ﬁ Iy l\'_;‘) Import...
""" 'ﬁ N #f  Properties
..... B N
..... & Jde Rename.

= ﬁ Measurement Container
EI Measurement Folderl -

All connected MSI 60 are listed.
De’uices

Dizcovered devices I.!
This Dialog shows detected devices (M&0./MS160) on connected networkc.

Ll o

[ Discovered
[ Discovered, Used

SMNumber Location

2. Compare the listed device Type, FNumber and SNumber to the identification plate to
identify the device you want to make changes to:
r

Motorsport BOSCH
MSI160

[FO2U V01 901-01] |#100)
L Made in Germany

Bosch Motorsport Modular_Sensor_Interface_MSI_60_Manual 25/116



7 | Starting up

3.

Assign the desired mounting location (e.g. ‘Front’) and confirm by clicking ‘Apply".

Discovered devices
This Dialog shows detected devices (MG0/MSIE0) on connected network.
- kegend
[ Discovered
[ Discoverad, Usad
. .

J [ comed | [ 0w |

[ o

The mounting location is now stored in the device. The device will do a reset and the
‘RUN’ LED on the device will change to green. The list will show the new mounting
location assignment.

Dizcovered devices
This Diglog shows detected devices (M60/MSI60) on connected netwark.

Legend
[ Discovered

[ Discovered, Used
I Corflicts

[ o | [ Cocd | [ 2oow |

It is good practice to physically label the MSI 60 with its mounting location.
Now the device is ready to be used.

A different coloring of the MSI 60 is used to indicate that the device is already con-
figured in the currently loaded RaceCon project or not (white/orange).
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A conflict of several connected MSI 60 using the same location is indicated by red col-
oring the involved devices:
Devi

Discovered devices
This Dialog shows detected devices (M60/MSIG0) on connected network.

Legend
[ Discovered

1 Discovered, Used
. .

7.3 Feature Activation

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 MSI 60 does not work
on any other MSI 60.

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

To activate a feature, double-click on ‘MSI 60’ in the Project Tree and click on the
‘Features info’ tab in the Main Area.

" - | Rsycvonce - @we < 1, (PRS0 B & [ V& |Rcerote D W@

64w P B MSEE0 o it

[
Bt CN s

B e [ 1 e - G ot | g Dt | S @ ot & ronrmre] <—) |

ET T e
o x

Gt [T e [l = | [[ oo T St
O e

a) Double-click on ‘MSI 60".
b) Click on ‘Features Info". The MSI 60 ‘features info’ window appears.
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3.

ECuID 3000003 4412024 | [ Copy to cipboard

*Feature status Locked (disabled)
**Unlocked (activated)

Double-click on the feature you want to activate.

A feature unlock window appears.

0 Rear right features info

ECU ID |3&4}DDDDB:4-B-112{)2d | ’Copytcdipboa-d ]

Status/Unlock | Order informations

MName Description

Unlock Feature
Unlack specified feature.

UPGRADE1

Regquested KEY:
0

Enter the activation key you received for this feature on this device and click ‘OK’
when done.
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The feature’s status changes to ‘unlocked'.

ECUID |3&DDDDDB:49412{)2d

| [ Copyto dipboard |

MASTER. MEASURE 3.RD PARTY ECU

4. Perform these steps to activate other features you purchased.

Switch the car's ignition off and on again to cycle the power of the MSI 60.

Bosch Motorsport
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8 Math and Condition Channels

8.1

8.1.1

Math Channel
— Arithmetic and logical operations on up to 4 measurement channel(s)
— Numerical result

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

Conditional Function

Arithmetic and logical operations on one or more measurement channel(s)
— If-Else structure with reset

Numerical result

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

All math channels can be used globally in the whole MSI 60 project.

Math Channels

Creating a new Math Channel

Follow the steps shown in the screenshots.

File Edit View Extras Help
DB @%@ 9 | PBynchronize - WwWp - | [Designmede|[#] 0 @ @ | Racemode | 2 3 @ &,
Froject B X|| gl NewPrject '[§ MSH60 Fron left 4 b x | [Toobox X
& ol NewProject Devices
&o [ MSI-60 Front Ieft ) Displays -
- B Calibration ltems MSI-60 Frort iquratio i 9 ceo-D
CANEBusL JAdd channel g 00U
CAN Bus 2 & 00Us
Computed Channels Name + [+] Fomua [ =] Descrpt.. [+] vae [ =] condtionalvalue [~ ] @ o0s
[fe Conditional Channels {3 oour
1 Gvoméiadju?lment; @ ooue
glf,« annels 5 ECUs
a n B 1S3 Sport
) 3 [Math Channels u ot e
. & CCP Master P =
S MSL60 Rear right MS44 Sport
@ Measurement Container 5 st Sport
0 MS31
MsL0
il Mst2
CLCE
s
S50
o Ms51 L4
W US55
1
M58
W s151
. s152
W sz
;s
[ Fsu-F1
8 Bypass ECU
o Custom FCIL S
[ Statisics | fi Math Channels |/;, Contional Chanels [ [C CANmessages | (i) Device info | B Settings | @ Fautinfo | (2 Features info|
Data - Math Channels 7 x| [Info/Status L]
|8\ Warnings | (i) Messages 010
Used | T.. | Name + [=] Fenction [=] source -] |[ e Tme Sender Message
{34 inforStatus {38 CAN Log - stopped | §81SYS Log - stapped
Ready. No errors detected - al cleared or state unknown - f= New Project/MSL-60 Front left/Math Channels @ online - .:

a) Double-click on ‘Math Channels’ in Project Tree
b) Click on ‘Add channel'.

The ‘create/edit math channel’ window appears.
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1. Define the math channel using the following configuration possibilities:

| Create/edit math channel. LC ]
Define the meth channels genersl properies and s caloulation . fe

Constants:

atan
bitmask v

(i) Symtax abst)
Deescription: Retums the absolut value from the x vaiue h)

<tk | [ Net> | [ Fosh ] [ 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.

NOTICE

To select an input channel from a specific device, put the device
name enclosed by “#” in front of it, e.g. #MSI 60 Left#time_sec

2. Click 'Finish” when done.
The math channel is displayed in the MSI 60 math channel window.
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8.1.2

Creating a new Conditional Function

Follow the steps shown in the screenshots.

New Project.dp - =]
File Edit View Exras Help
NEE G| &8 E |90 [@ynchonie - @Wp - | [Dignmode][M] o @ E Racemode | [} P @ .
Project 2 x G New Project '[E MSI60 Front left 4 b x || Toolbox 2 x
= ] New Project Devices
o[ MSL60 Front eft =) Displays -
M ce00

. Ji Delete channel(s) [ DDUs

oDUS
Computed Channels Fy_Math channel.. Js o) Descrpt... [v| Ve condiional vave | ¥ | : ooue
.. fe Conditional Channels £ Conditional function... |<— oo
§ Group adjustment: @ ooue

ﬁ 0 Channels ) ECUs

ﬁL-)f; Math Channels 1 153 Sport

.. @ Calibrationtems
CANBus1
CANBus2

WS-50 Front left math channel configuration

< oster 1S4 Sport =
MS4.4 Sport
(B ms15 Sport
W Ms31
M40
i mse2
- s
o mses
g mss0
S5l 4
W MS55
W msss
gmsss
 vsis
1 MS152
W Ms24
& roe
I PSU-F1
9 Bypass ECU
. Cstom EPLL
Display slements
Measurement elements

> MSL-60 Rear right
8 Messurement Container

Statistics | £ Math Charnels | fe Conditional Chamnels CANmessages | (i) Deviceirfo | [ Settings | @ Fautinfo | 5 Featuresinfo
i Maero actions

Data - Math Channels B x || Info/Status 7 x

Show all Errors Warnings | | i) Messages 0/0
L\ Warnings | () Messog

Used [T [vame [l [ B Moo Tre a—ra—

55 infoStatus | GBI CAN Log -stopped | B8 SYS Log - stopped

Ready. No errors detected - all cleared or state unknown ~ [ New Project/MSI-60 Front left/Math Channels @ online ~

a) Double-click on ‘Math Channels’ in Project Tree.
b) Click on the dropdown arrow beside ‘Add channel'.
c) Choose ‘'Conditional Function'.

The ‘create/edit conditional function” window appears.

1. Define the conditional function using the following configuration possibilities in the
picture above.

Create/edit conditional function... =]
Define the conditional function’s: general properties and it's calculation rules. _ﬁ
a)
= Name: p_br_front_mx
I Then.
p_br_front > 20 7| [ mex (p_br_front, p_br_front mc) 7
b) d)
-t
|
Othernise: Resst value: e)
c) p_br_front_mx 10 ——t

(i) 1 (p_br_front > 20) is TRUE. then refurn (max (p_br_ront, p_br_front_mx)). else return (p_br_front_m).
Reset value is used

before If-condition becomes TRUE for the first time afier power-up
or when If-condition changes state from FALSE to TRUE.

a) Enter the name of the conditional function.

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).

2. Click 'Finish" when done.

The conditional function is displayed in the MSI 60 math channel window.
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NOTICE

To select an input channel from a specific device put the device
name enclosed by “#” in front of it. E.g. #MSI 60 Front Left#time_sec

The conditional function works in the following way:

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

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

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

The reset value is always set for the new variable (entered in ‘Name’):
— before If-condition becomes TRUE for the first time after power-up.

— when If-condition changes state from FALSE to TRUE.

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

40
1 1 1
30 . ! i
1 1 1
1 1 1
20 : i i
- -r - -
1 1 1
1 1 1
10 i P
1 1 1
1 1 1
1 1 1 1
- : : : :
Max brake pressure of the variable front p_br_front_mux "’
40 o : ' '
1 I I
1 1 1
30 1
1 1 1
1 1 1
1 1 1
20 1 1 1
[ PE—— y —_—gm——————— e e e e o = = — = =
10 _|
F 3
sle 17 Time
Reset Hald Follbw Reskt
value max. max. value
is used value value is used
Threshold Hold m ax. Hold"m ax.
reached value value

— At power-up, the reset value (10) is used for ‘p_br_front_mx'".

— 'p_br_front' rises to 30. As ‘p_br_front’ is > 20 (condition is TRUE), the 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).
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— As 'p_br_front' rises to 40. As 'p_br_front' (40) is bigger than ‘p_br_front_mx' (30), the
new value for ‘p_br_front_mx’ is set to 40.

— As 'p_br_front' falls below 20, the IF-condition turns to FALSE. Now the OTHERWISE-
condition is triggered. Because the condition ‘p_br_front_mx' sets the value of
‘p_br_front_mx’ and the value that is already set to 40 before, 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.

8.2 Condition 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

Condition combination
— Combination of several (up to 16) condition channels for more complex calculations
— Logical result

All condition channels can be used globally in the whole MSI 60 project.

8.2.1 Creating a new Condition Channel

Follow the steps shown in the screenshot.

a) Double-click on 'Conditional Channels’ in Project Tree.
b) Click on ‘Add condition’

The ‘create/edit condition” window appears.

Define the condition channel using the following configuration possibilities:
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Create/edit condition... [T
Define the ions general ies and the condition itself
Select between single channel/valuz or mutiple constant comparison by selecting the comparing mode. x
a
) = Name:
b) Companing mode
| @ Constant () Channel ) Range (@) Mutiple (constant list)
c) Input channel: Operator: Constart value:
7
d) General settings Qutput settings f,
) == Dehounce time: 0 ms Qutput mode: Constant TRUE/FALSE - |-
e|
S Tum off delay: 0 ms
-

a) Enter the name of the condition 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 constant.

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

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

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

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

e) Enter the time the signal of the measurement channel is delayed after its ending.
f) Choose the output setting of the result.
Constant TRUE/FALSE: Result is as a constant with the value TRUE or FALSE.

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

Pulse: Result is a short one-time pulse if the condition is fulfilled.
— Toggling output: Result is a pulse that lasts until the next condition is fulfilled.

The conditional channel is displayed in the MSI 60 condition channel window.
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8.2.2 Creating a new Condition Combination

Follow the steps shown in the screenshot.

Fle Edit View Bdtras Help
NEES| %D E T[990 - @Snchonze « @WP - |, [Designmode|[F] o @ & G | Racemode |2 M @
Project B X G NewProject ' [} MSI60 Front left 4 b || Teolbox 3 x
= & New Project Devices
o[ MSL60 Front left ) Displays -
B Calibration ltems o ceoD M
CAM Bus1 8 DoUe
CAN Bus2 @ 00Us
a) Computed Channels @ oous
oo e -
§ Group adjustments & oous
ﬁ t/AO(hannels o) a3
acros
=+ Math Channels xiz::
6 CCP Master B
S MSL-60 Rear right M54 Sport
& Messurement Container {2 us15 Sport
1 us1
usL0
& vst2
- s
s
B9 uss0
s [
W NS5
W usss
Husse
S5
W uS152
I us2e
mroe
I PsU-Fi
% Bypass ECU
2 Custom EC1L Z
| B Statetcs | fe MathChamels | f. Conditonsl Chsnnels | IE) CAN messages [ (i) Device o | B} Settngs | @ Faut o | &) Featuresirfo)
Data - Condiional Channels o x || inforStatus 3 x
| 1\ Warnings | [(i) Messages 00
Used [ T..|MNeme + [=] Functon [=] source =] |[ ype Time Sender Messoge
[BR infosStatus [ CAN Log - stopped | BB SYS Log -stopped
Ready. No errors detected - all cleared or state unknown ~ f New Project/MSI-60 Front left/Conditional Channels @ online + .:

a) Double-click on ‘Conditional Channels' in Project Tree.
b) Click on the dropdown arrow beside ‘Add condition’.
¢) Choose ‘Conditional combination’.

The ‘create/edit condition combination’ window appears.

1. Define the condition combination using the following configuration possibilities:

-
Create/edit condition combii

Combine multiple conditions. .fx

a)

Name: |

Add AND Add OR Remove Edit

b)

[[==]

Net> | [ Fush | [ Cancel

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

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

— Combine multiple conditions by adding ‘AND’ or ‘OR’ relations.
— To negate a condition, right-click on the condition and select ‘Negation (!)".
— Combine several (up to 16) conditions.

2. Click 'Next' to go to the next page. Choose the output setting of the result:
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Constant TRUE/FALSE: Result is as a constant with the value TRUE or FALSE.

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

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

Toggling output: Result is a pulse that lasts until the next condition is fulfilled.
3. Click 'Finish” when done.

The conditional combination is displayed in the MSI 60 condition channel window.
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9 CAN Bus

MSI 60 has 2 CAN buses. Both buses are fully configurable.

Baudrate (125 kbit to 1 Mbit)
— 11 bit or 29 bit identifiers

— Input configuration: Read messages from CAN bus and convert to MSI 60 measure-

ment/display variables. CAN bus supports row counter configuration.

— Output configuration: Write MSI 60 measurement variables to CAN messages, output

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

one bus to the other).

9.1 CAN Bus Trivia

CAN message
— 11 bit (standard) or 29 bit (extended) identifier
— Up to 8 bytes of data payload
CAN bus
— Needs termination resistors (120 Ohm) in wiring harness

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

Configuration of MSI 60 bus data rate in ‘Properties’ menu.

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

Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte B
w100 0 £ p_ail E¥ il
0x100 1 B3 5 dam 1l E¥ s dam_ir
0x100 2 Q = dam_il Q 2_dam_nr

Message, Id / Row, Counter / Payload Area

Byte ¥
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9.2 CAN Input

9.2.1

Input Configuration

£

ol

E

Project 3 x
= Ea Mew Project
-2 [8 MSI-60 Front left
la Calibration Items
= CAN Bus
CAN g
caNyd  Open-.
- [ CAMBu Mew CAN Channel...
= Comput Import from DBC file...
Conditig )
- Export to DBC file...
. [ Groupa
- G VO Cha (€ Export..
Pii Macros @ Import...
-« Jfe MathC
&k CCPMa [ Properties

MSI-60 Rear nght

i [ Measurement Container

a) Open CAN messages overview window.
b) Create new channel to read from CAN bus.
¢) Import Vector CAN database (DBC) channel configuration.

d) Export channel configuration to vector CAN database (DBC).
e) Export RaceCon CAN input configuration to file.

f) Import RaceCon CAN input configuration from file.
g) Display CAN bus properties (baudrate).

9.2.2 Create new CAN Channel

1. Right-click on ‘CAN Input’ of desired bus (CANT or CAN2).

2. Select ‘New CAN Channel’ from menu.

3. Insert name and description of channel.

-

b

Create a CAN input channel

Create Channel

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

Mame:

p_oil

Description:

engine oil pressure

| ok

J [ Cancel

4. Click 'OK" when done.

The channel is listed in the Data window and a CAN channel configuration window opens.

Bosch Motorsport
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9.2.3

924

| Data - CAN Bus 1

2 x|
@ Show all
| Used | T.. | MName 3 E‘ Function Iz‘ Source Iz‘ |
% poi MSI-60 Front left
CAN Channel Configuration
" CAN channel p_oil corfiguration Measurement value
General
Label b o Value = none )
- C
) CAN Id 0F+| bge 7] Bxtended | ——
a 0
——»|  Timeout 02 ms Default value 0| raw . o o
Use muttiplexer [] () Show
Mutiplexer Measurement Sheet
Data
PRepresertation @ Byte ) ?gt ) - d)
Start ops Length 115
Type Endian @ Little ) Big
0 1 2 3 4 5 6 7
f f T ? i ;
Conversion
b) Factor 1.01+| none/Bit Minimum 0.015| none
—_— Offset 0.0 nene Maximum 255,015 none
g [ Aot atomatialy

Extracting Data from CAN Bus

Representation: Byte

a) Extraction of data from CAN bus.
b) Conversion to physical values.

¢) Mini CAN analyzer functionalit.
d) Automatic assignment to measurement view.

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.

40/ 116

Modular_Sensor_Interface_MSI_60_Manual

Bosch Motorsport



CAN Bus | 9

CAN channel p_oil corfiguration

General
E)—> Lgbel p_oi
l—))—> CAN Id 02 hex 7] Estended |
E’—)- Timeout 0F= ms Default value 0EH| raw
g)—> Use muttiplexer (~) Hide.. Muttiplexer value 0k
Muttiplexer

Bepresentation @) Byte () Bt
Start 0z Length 1)
e ot @ Lo O

Data

|

Bepresentation @ Byte () Bit

Start o Length 1k
Type Endian @ Ltte © Big
!’_» 0 1 2 3 4 5 6 7
i I T T T T i T 1
QL» Conversion
Factor 105 none/Bit Minimum 0.0/ none
Offset 0.0k none Magmum 255014 none
Unitgroup [7] Adiust automatically

a) Enter name of the CAN channel.

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

e) Enter data position, length and format.

) 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.

CAN channel p_oil corfiguration

General
E)—> Label p_oil
E)—> CAN Id 0] hex ] Exended |
9)—>‘ Timeout 0 ms Defauit value OE] raw
E)—> Use muttiplexer -f-Hma Muttiplexer value 1=
Multiplexer

Representation @) Byte () Bt

Start 0k Length T
Tre i @ e O B
e
—)—>- Data
Bepresentation () Byte @ Bt
Start 25 Lengih 7
Tre odn  ® ke OB
TA) Fide image ..
!)—> 7 6 5 4 3 2 1 0
0 mbp — — — — — — b
1
2
]
4
5
6
7

a) Enter name of the CAN-channel.

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

e) Enter data position, length and format.

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

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

« Orange colored fields show the assignment of the multiplexer bits.
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9.2.5

9.2.6

Conversion to Physical Values

Conversion

a e
}—)- Eactor 1.0£5| none/Bit Minimum 0.0 none *_f!
E)_>. Offset 0.0 none Mazgmum 255,05 none '<_)
‘_")_y

Unitgroup: 7] Adjust automatically -<—g-)
d .

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

b) Enter offset for conversion to physical value.

¢) Select type of physical value.

d) Select unit of physical value.

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

Special Features
CAN analyzer functionality

This functionality is only available, if a MSA-Box (I & Il) is used to connect the MSI 60 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.

Measurement value

Walue = none

Raw Value

Automatic creation of online measurement sheets

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

For an online view of the value measured by the MSI 60, insert the channel in an online
measurement sheet which is described in the next chapter.

Measurement Sheet

9.2.7 Online View of CAN Channels in Vehicle

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

= Ga] Mew Project

: +[ MSI-60 Front left

+[@J MSI-60 Rear right

B Ve Conaner |
=8 Measurement Folderl

Sheet 1

B Sheet2

[ Sheet3

Click on ‘Measurement elements’ in the Toolbox.

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

Project B X || GM NewProect [ Folder 1 4 b x| [Toobax X
- G New Project M T T T Devices
o[ MSL-60 Front left Display elements
@ Calibration Items
® CANBus1 =) Gauges
@ @ CANBus2 % Circular Gauge
Computed Channels 2 Horizontal Bargraph
Jfe Conditional Channels 1i Temperature Gauge
J Group adjustments i Vertical Bargraph
@ @ VO Channels =) Numeric Indicators
? z-:;ncsh . 23 Measurement Label
& @ Measurement Container 3 Kncb
- [ Measurement Folderl @ a o
G Sheetl 7] Block, Curve or Map
@ Sheet2 N
224 String
228 Value
=) Dingnostics
13 BitLEDs
=) Common
T Container
[ Image
™ Messurement List
1 Simple Text
(=) Chants
2 Oscilloscope
= Controls
£ Macro Button
(G Sheet 1 | B Sheet 2/ Macro actions

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

[ Eile | Eait Edtras  Help
NG EHS %0l F 90| @synchonize - @WP - | [Designmode|[P] o @ |® 100% -~ @ |Racemode | ) 8 @ . |2 S| T i o & obo 3l 0o b0 & §1 &
Proect

*ox G NewProect [ Measurement Folder 1 4 b x| | Tookbax 3 x
= & New Project Devices
& o[ MSL-60 Front left Display elements
€ Calibration ltems Measurement elements
& CANBus1 =) Gauges
@ CAN Bus 2 ) Circular Gauge
Computed Channels 24 Horizontal Bargraph

£ Conditional Channels
i Group adjustments [ Vertical Bargraph
& VO Channels (=) Numeric Indicators
@ Macros 23] Measurement Label

e Meth Chennels 22 Numenic Indicator
@ CCP Master =) Knobs

& @ Measurement Container N b
Bl _yas:‘::gm Folder1 5 -
[ Sheet2 7] Block, Curve or Map
234 String
3 Value
(=) Diagnostics
13 BitLEDs
(=) Common
1T Container
] Image
T8 Measurement List
1 Simple Text
3 Charts
5 Oscilloscope
=) Controls
25 Macro Button

i3 Temperature Gauge

B Sreet 1 | Sheat2| Macro actions
Data - New Project 7 x || info/Status 7 x
3388 3w [0 En) B Weri) (© M) n

Used | T. | Name + [+ Functon ] Source = ~ [ Type | Tume Sender Message

3 ADC_DIAGNOSTIC ADC BB MISI-60 Front let K

B2 ADC_DIAGNOSTIC Sheet 1

B3 ade_diagnostic_state ADC MSI-60 Front left

B adust_data_nv_copy [ MS1-60 Front left

B ana0t ADC 18 MS1-60 Front left

B ana02 ADC MSI-60 Front left

B Aoc Ms‘ﬂ’""""" ~ | @A forstatus [G8 CAN Log -stopped | @8 5YS Log -stopped
Ready. No errors detected - all cleared or state unknown -] Folder1/Sheet 1 list @ online ~ .:

Drag desired measurement channel and drop it on the measurement element.

The measurement element displays the values of the assigned channel.

Bosch Motorsport
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6. Connect PC to the vehicle and switch to ‘Race Mode' by clicking ‘F11" on the key-

board to display online data.

9.2.8 Import a CAN Database (DBC) File

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

2. Select 'Import DBC file’ from menu.

A file browser opens.

3. Select DBC file to import and click ‘'OK’ when done.

A channel import window opens.

Channel Import

Channel ati

1 from

200 channels and 64 messages available

Choose the desired measurements to import as a channel and click 0K

Name

Daccx_f
Dacw_f
Daccz_f
D B_asr
E3E_ekp
Q B_ags
6 laptrg
D B_lca
Q B_lcsw
BB s

BB 2
([ Y- T—

u.

oo 0

SRR RN ISR IR

Size
16
16
16

1

o e e b s sk

RowCtr

=

o oo o

FowVal D.

1
1
0
0
2

131 measurements in 13 CAN messages recognized, 3 measurements skipped,
for details check the Infolog.

f2

channels to impaort :

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

list.

5. Click 'OK" when complete.

The channels are inserted in the Data window.

9.2.9 Export RaceCon CAN Configuration

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

2. Select 'Export ... from menu.
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3.
4.

9.2.10 Import RaceCon CAN Configuration

An ‘Export Selection” window opens.

Export displayed content to )

All tems shown below will be exported. Please click "Bxport”to select a destination to store to.

<[ CAN Input

Specify the filename.
Click 'OK’ when done.

1. Right-click on CAN Input of desired bus (CAN1 or CAN2).
2. Select 'Import ..." from menu.
A file browser opens.
3. Select the input file and click 'OK'.
An ‘Import Selection’ window opens.
Irnpodingfromﬁ‘le CAN1 MSIBO FL.rex(2.
Drag&Drop elements from the import content to the current project ... é
Summary: 0imported elements
Import content {source) Curment Project {arget)
=R MSI-60 Front left [ Gear_Input_Ext1 B---:_E New Project
-1 CANBus 1 L] MSI-60 Front left
...... CAN Input . CANBus 1
155 caninput 1
- CANBIs2 —
< Back | Next | | Finish | [ Cancel ]
= |
4. Select channels to import.
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5. Drag and drop the channel to ‘CAN Input’ of desired CAN bus on right hand side.
6. Click 'Next'.

If a measurement channel belongs to more than one source (e.g. MSI 60 and ECU MS
5.1), the 'Solve Label Ambiguity’ window opens.

Importing from file MSIB0.rex(2.4

Select for all ambigous objects the appropriate one...
Summary: 1imported element, 3 restored label links, imported elements complete!

Solve label ambiguity...

Status  Label Source Assigned Source Assigned Label Project Label

A T - tarcet project - time_hour/Calibration ltems/M...

&) time_min  MSI-60 Front left MSI-60 Frort left time_min [In target project - time_min/Calibration fems/MS...
&) time_sec MSI-60 Front left MSI-60 Frort left time_sec [Intarget project -time_sec./Calibration kems/MS...

7. Assign the ambiguous channels to the desired source.

8. Click Finish'.

9.3 CAN Output

This chapter describes the CAN Output Channel of the MSI 60.

9.3.1 Output Configuration

Project 3
= &x] Mew Project
BJ MSI-60 Front left
3 Calibration Items
CAN Bus1
CAN Input

™ [T 2

- CAMNBuU/[] Open. <
Eznmd?;t Mew CAM message... ..‘_?

Group a| (€) Export.. -(—djl
- 2 1/0 Cha @] 1mpost.- -
T Neney papens <o

..... i CCP Master
- ﬁ Measurement Container

a) Open CAN output message.

b) Create new CAN output message.

¢) Export RaceCon CAN output configuration to file.

d) Import RaceCon CAN output configuration from file.
e) Display CAN bus properties (baudrate).

46 /116 Modular_Sensor_Interface_MSI_60_Manual Bosch Motorsport



CAN Bus | 9

9.3.2 Create new CAN Output Message Channel
1. Right-click on CAN Output of desired bus (CAN1 or CAN2).
2. Select 'New CAN Message’ from menu.

The ‘Create new CAN message’ window opens.

Create new CANOut message I 23 |
Configure the CAN Out message and an optional multiplexer. "I"
MName CANMessage
CAN Id fhex) 1} [ Bdended

[ Use muttiplexer

0 ©
1 1=
ok | [ cancsl

3. Enter name of message, CAN-Id and Grid (output interval).
4. Optionally, specify a row counter (multiplexer).
5. Click 'OK" when done.
A CAN message configuration window opens in the Main Area.
6. Click on 'MSI 60" in the MSI 60 Project Tree to display all labels.
7. Select the desired measurement channel and drop it on message’s bytes.

The measurement channel is assigned to the CAN message.

9.3.3 Set up of Word Length, Byte Order and
Quantization
Word length and quantization of channel can be adapted if necessary.

Byte Order can only be changed if a channel allocates more than one byte.

9.3.4 Export RaceCon CAN Configuration
1. Right-click on CAN Output of desired bus (CAN1 or CAN2).
2. Select 'Export ..." from menu.

The ‘Export Selection” window opens.
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3. Specify the filename.

Export displayed content to

=-[ CAN Outputs
@ CANMessage
@ CANMessage

4. Click 'OK' when done.

9.3.5 Import RaceCon CAN Configuration

1. Right-click on ‘CAN Output’ of desired bus (CANT or CAN2).

2. Select 'Import ... from menu.

A file browser opens.

3. Select the input file and click ‘OK'.

An ‘Import Selection” window opens.
P — o

Drag&Drop elements from the import content to the current project ...
Summary: 0 imported elements

Import content (source)

=17 MSI-60 Front left
() CANBus 1

[ Gear_Input_Ext1

Currert Project farget)

=50 Mew Project
517 MS160 Front Ieft
: CAN Bus 1
“e[7) CAN Input
() CAN Bus 2

| [ Nea> | |

Finish

[ Concal |

4. Select channels to import.

5. Drag and drop the channel to "CAN Output’ of desired CAN bus on right hand side.
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6. Click ‘Next'.
If a measurement channel belongs to more than one source (e.g. M 60 and ECU MS

5.1), the 'Solve Label Ambiguity’ window opens.
Importing from file MSI60.rex(2.4.1.2)...

Select for all ambigous cbjects the appropriate one...
Summary: 1imported element, 3 restored label links, imported elements complete!

Assigned Label Project Label

Assigned Source

Status  Label Source
e P - teroet project - time_hour/Calibration Hems/M...

[In target project - time_min/Calibration ftems/MS...

& time_min  MSI-60 Frort left M51-60 Front left time_min

[In target project - time_sec./Calit

ion tems/MS...

) time_sec  MSI-60 Frort lsft MS5I-60 Front left time_sec

7. Assign the ambiguous channels to the desired source.

8. Click 'Finish'.

Modular_Sensor_Interface_MSI_60_Manual
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10 Analog and Frequency Inputs

10.1

10.2

This chapter describes the analog and frequency inputs.

Features

8 standard analog inputs

- Oto5V

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
32 universal analog inputs

Differential

- -5Vto5V
— Single ended 0to 5V
— 18 bit A/D converter
— Switchable pull-up resistors for switches, NTC, PT100 or PT1000 sensors
— 200 kHz acquisition rate, up to 1 kHz recording rate
— Linear phase digital filter
8 Lvdt inputs
— Switchable 2.5/5/10 kHz
- 3/5/10 VRMS
2 frequency inputs
— Switchable Hall/inductive/DF11
— 20 kHz max. frequency
— 10 ms measurement window
4 PWM outputs
— Low-side switch
- Upto1Aeach

— Output frequency selectable

Measurement Channels

For each analog channel, several subchannels are available.

Q Show all

| Used | Mame T lz‘ Source lz‘ Description lz‘
BBt wheel_f MSI-60 Front left Wheel force front left
Bf_wheel_ﬂ_ﬁ MSI-60 Front left Wheel force front left

MSI-60 Front left
MSI-60 Front left

Braw_f_wheel_ﬂ
Braw_f_wheel_ﬂ_ﬁ

Wheel force front left
Wheel force front left

4 [ | +

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

— MSI 60 uses A/D converter oversampling and digital filtering to recording rate.

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

Cut-off frequency automatically adjusted to recording rate.

Linear phase — no signal distortion.

Latency compensation — no filter delay in recorded data.

10.3 Configuring Inputs

This chapter describes how to configure the Input Sensors.

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

1. Click on 'Measurement Sources’ in the Toolbox.
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2.

3.

Expand the list of 'I/O Channels’ by clicking on ‘+" in the MSI 60 Project Tree.

Project

1 ox

..... < ANA_DIFF27
..... < ANA_DIFF28
..... - ANA_DIFF29
..... < ANA_DIFF30
..... < ANA_DIFF31
..... < ANA_DIFF32
- <% ANAD
. < ANADZ
..... < ANAO3

+1....[+]
[ g |

- 53 ANAOS

..... a3 PWM_OUTOL

..... -4 PWM OUTO3

..... aE PWM_OUT02

e

m

Drag the '‘Bosch Wizard’ from the Toolbox and drop it on the desired analog input
channel in the MSI 60 Project Tree.
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The '‘Bosch Sensor Wizard' opens.

somsrans s

Select Sensor
Select a sensor, based on the order number. ’
a
# = Sensor category | TEMPERATURE SENSORS ~| Calibration data
— 1 Sensor group [[.NI] '] [¥] Pullup
e
Ohm T ~
Order number 7
» -
0 280 130 026 -
0280130 039 3 T 12D
0281002170 144 110
B 261209 155
B 261 209 160 186 100 L
B 261209 163 5
B 261209 166 01 322 80
B 261209167 01
B 261 209 168 & 2 a0
234 50
Sensor category 1175 40
TEMPERATURE SENSORS L
1707 30
Sensor group 2500 20
NTC M12 1792 10
d = i
—)—>-[ Open datasheet ] 5896 0
| cBak | [ mear | [ Fmsh | [ cancel

a) Choose the sensor’s category.

b) Narrow your choice by choosing a type.
c) Select the exact type.

d) Opens sensor's datasheet.

e) These calibration values will be used.

4. Click 'Finish” when done.

5. The 'Create channel on MSI 60" window opens.

6. Enter channel name and description.

ECreate channel on MaLIS I |

Create Channel ’\

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

Mame:

Description:

7. Click 'Ok’ when done.
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8. The channel is inserted into the MSI 60 Project Tree.

-~ —— EET =3
NewProjectrp-RaceCon\2418 | - h ¥ (=1 e
Fie Edt View Btes  Help
NEEH@| % @@ (9 - [Jsynchonze -@Wp - |, [Designmode] » o @ |4 | Racemode |23 @ @ .
Project B % | & NewProject [ MSI-60 Front left 4 b x || Toobox 1%
<3 ANA_DIFF2] = Devices
<3 ANA_DIFF28 B xr Display elements
<3 ANA_DIFF29 Wezsurement clements
- ANA_DIFF30 Messurement sources
<3 ANA_DIFF3L ) Sensors
<3 ANADL [ Customized Sensor
<3 ANAD2 (2] Analog sources
< ANaD3 c) [ Characteristc Curve
I o ANADY kY [ Multipoint Adjustment
a) o 53 ANAGS B Sensitivity Offset
L Py ‘ =) Frequency sources
53 ANADS s Charzcteristic Curve
3 ANaDT X — Revalution
:; f‘;‘u"fnﬂl Velocity
- LvoTe2 K ] D‘g‘s‘ e
& wor igital Channel
3 Group Adiustment Channel
< LvDTos  Growp A4 Channel
< LvoTOS I3 d) =) Computed sources
- LvDTE6 § Adjustment chamel
g ot [ Characterisic Curve
< LvoTe8 B FlFel
<3 Pwm_oUTOL £ - e Gear Lookup Table
<1 PWM_OUTO2 e Hysteresis
< pwm_ouTO3 Usptrigger
< PWM_OUTO4 = POt
< Revol [ SersitvityOffset
< REV02 B Seet
@ Macros
fe Math Channels
- @ CCP Master ~ | [ 7= Condiional Channel [ (B3 CANmessages | (i) Device nfo | I Settings | (@) Fautirfo | (8 Fedures o | 3 ANADS | ) e
Data- XY 2 x| [inforSiatus 7 x
B [showai| i\ Warnings | () Messages(2) 2 X
Used | Type | Name S x| Tee Tme Sender Message
b) =] ran XY ® 130505 RaceCon System standoy requested.
B aw_XY_fi @ 130917 RaceCon ‘System resume requested.
> 3 X
3 o
R —— v
Ready. No errors detected - all cleared or state unknown -8 New Project/MSI-60 Front Ieft/L/ Channels/ANAOS K |

a) Channel is linked to ANAO5.

b) Available measurements for channel.

¢) Input pin pull-up resistor is activated.

d) Calculation of physical value with characteristic curve.

Available measurements for channel

Measurement label Function

raw_name mV value of sensor
raw_name._fi filtered mV value of sensor
name physical value of sensor
name_fi filtered physical value

10.3.2 Configuring a generic linear Sensor

Example: Acceleration sensor 5 g

— From sensor data sheet — operating characteristics:

Output Signal
Zero g (Tx = 25°C, Vg = 5.0 Vi) Vorr 225 275 v
Zero g (Vpo =5.0V) Vorr 20 25 3.0 Ay
Sensitivity (T, = 25°C. Vg = 5.0 v)®! s 380 400 420 mvig
Sensitivity (Vpg = 5.0 V) s 370 | 400 | 4301 mvig
Bandwidth Response 1348 425 50 575 Hz
Nonlinearity NLgyt -1.0 = +1.0 % FSO

— Sensitivity 400 mV/g, Offset 2,500 mV
— The sensor has a linear output signal with sensitivity and offset.
1. Click on ‘Measurement Sources' in the Toolbox.
2. Expand the list of 'I/O Channels’ by clicking on "+ in the MSI 60 Project Tree.

3. Drag the ‘Sensitivity/Offset’ analog signal source from the Toolbox and drop it on the
desired analog input channel in the MSI 60 Project Tree.
A 'Sensitivity/Offset Wizard' opens.
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6. Click ‘Next’ when done.

To activate the internal MSI 60 pull-up resistor, check the box.
The internal MSI 60 pull-up resistor is used to get a 5 V signal at the analog channel

of the MSI 60.

Select the 3,010 Ohm pull-up resistor.

Click ‘Next’ when done.

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

a)

Sensitivity / Offset Wizard - Add New L] =]
Sensitivily / Offset Properties |
Adjust senstiviy and offset by edting the valuss on the night sice.
: Y Aocs unit group. Y Aods unit 1 c)
| zcceleration ~||g - |
P A U U ST P
Senstviy
40003 mv/g d)
P U OO S RURN P <
Offszt
. 2500,0[2] mv
@ 0
.
L
. : :
[} 1000 2000 3000 4000 5000 6000
b)) ™ W
) s

a) Physical (channel) value.
b) Electrical (pin) value.
¢) Choose unit group and unit of physical value.
d) Enter values from sensor datasheet.

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

Sensitivity / Offset Wizard - Add E

Analog Source Properties
Adjust the analog source properties

g Limit minimum b)
S0 g || je———
sl T
50K g c)
] Dot deto e ‘
(168 -
2 S —— d)
a) o0 00t o
A
- " y ‘ ' ' Measurement sheet e)
0 1000 2000 3000 4000 5000 6000
my - "_
=) ) =
7. Click ‘Finish” when done.
8. Enter channel name and description.
Bosch Motorsport Modular_Sensor_Interface_MSI_60_Manual 55/116



10 | Analog and Frequency Inputs

10.3.3

Resoy

< wow

3 roval]

| T Cotns G [ B Coimsages [ 1) vt | B Setnge | 0 P | 5 Fotrnert 53 v |y

B e Pt S 60 Font U0 Channd ANAOL/AL

a) Channel is linked to ANAOT.
b) Available measurements for channel.
¢) Input pin pull-up resistor is activated.

d) Value for sensor.

e) Adjustment is enabled.

The channel is inserted into the MSI 60 Project Tree.

Available measurements for channel

Measurement label

raw_name

raw_name_fi

name

name_fi

Function

mV value of sensor

filtered mV value of sensor
physical value of sensor

filtered physical value

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

up an online Measurement'.

Configuring a generic nonlinear Sensor

Example: Thermistor 5 kOhm

— From sensor data sheet: resistance values over temperature

PART NR.: 2381 640 502

HTCLE100E3502
Toper RT Toper RT Toper RT Toper RT
['cl o] el 0] el ] ["C] @]
-40 166 047 0 16 277 A0 2 685 a0 (28
-39 119 950 5 12 669 45 2 166 85 535
-30 87 600 10 9 936 50 1903 a0 457
-25 64 643 15 7 849 55 1494 95 399
-20 48 179 20 8244 60 1245 100 338
-15 36 250 a5 5 000 65 1024 105 202
-10 27523 30 4 030 70 876 110 251
-5 21078 35 3 267 75 740 115 221

— The sensor has a nonlinear behavior.

— Use characteristic curve for linearization.

— Input voltage is the ratio between pull-up resistor and thermistor.
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5V 1
3kQ

Pull-up Pin

I
I
A\
7
| Thermistor

I

1. Click on 'Measurement Sources’ in the Toolbox.
2. Expand the list of 'l/O Channels’ by clicking on ‘+" in the MSI 60 Project Tree.

3. Drag the ‘Characteristic Curve’ analog signal source from the Toolbox and drop it on
the desired analog input channel in the MSI 60 Project Tree.
A ‘Characteristic Curve Wizard' opens.

4. To activate the internal MSI 60 pull-up resistor, check the box.

The internal MSI 60 pull-up resistor is used to get a 5 V signal at the analog channel
of the MSI 60.

Select the 3,010 Ohm pull-up resistor.

New =

-
File Edit View Exras Help
NEES| %@ F[9-- [PBsynchonze - @We - | [Designmode|| » o @ |& @ | Racemode | W @ -
Project 2 %[ G4 NewProject | [ MSK60 Front left 4 b x| [Toskox. 2 x
<} ANADIFF29. B Devices
a Anaorro 5 Cramelz Dy
-} ANA_DIFF3L
i} ANADIFF2 v \ iVW/ | [oma =
a) AT = =
- B8 Channel2 o . = e E ;B:nsfh \w:r;
< ANAD > : 0 — =) Analog sources
< ANAM d) [ Characteristic Curve
53 ANAGS raw_Crammsz [ Multipoint Adjustment
53 ANAGG B Sensitivity/Offset
e e) ‘ 2 Frequency sources
<q Anaos P Characterisic Curve
3 LvDToL o=
B Channe3
- LvDT02
p-vid o [
< wores Group Adjustment Channel
< LVDT06 (.‘ |z Computed sources
g LvoT07 3 Adiustment channel
< WwoTos [ Characteristic Curve:
i Pwi_ouToL s000 Bl Fuel
< PWM_OUTO2 L o0 e Gear Lookup Table
< PWM_OUTO3 3 i Hysteresis
<} PWM_OUTO4 Laptrigger
< Revr B Frmou
Channeld ¥ Sensitivity/Offset
< REVO2 B Svesd
@ Macros
= Math Channels B
- @ CCPMaster < |[©) Devceirfo [ B Setings [ @ Faukirfo | & Featuresfo | < ANA_DIFFD1 | 5 Ana0 |53 LVDTOT | <d REVAI)| s
| Deta - ANADT R x | Info/Status X
EY ] [ Wernings | [@ Messsg=sd | n X
Used | | 2 vl Type Time Sender Message
Channel2 ® 122051 RaceCon ‘System standby requested.
b) Channel2 @ 130439 RaceCon  Systemresume requested.
] Cramez.f
o Cramel2
e Cramel2
Ready. No errors detected - all cleared or state unknown ~ B8 New Project/MSI-60 Front [eft/[/0 Channels/ANAOL/Channel2 B |
a) Channel is linked to ANAT.
b) Available measurements for channel.
¢) Input pin pull-up resistor is activated.
d) Characterestic curve Properties.
e) Adjustment is enabled.
s '
5. Click 'Next’ when done.
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7.
8.

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

Characteristic Curve Wizard -

a)

Ct istic Curve F

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

20

80

70+

60

501

40 1

30 q

20

2000 2000

4000

Ohm

5000 6000

X Auis it

Y Axis unit group

Y Auis unit

b)

-

temperature

=1l

=

Ohm

632

c)

876

1245

1803

2665

3700

|~ @ |k | h

5000

5850

SEIE IR IR

Cancel

a) Physical (channel) value.
b) Choose ‘'Ohm’ to enter datasheet values directly and select physical unit.

¢) Enter resistance/temperature pairs from sensor datasheet here (the 3.01 kOhm
pull-up resistor is automatically taken into account).

Click ‘Next" when done.

The third part of the ‘Characteristic Curve Wizard' opens.

a)

Characterisic Cunve Wizard - AddNew LY E]
‘Analog Source Properties
Adjustthe anclog source properies
a0 Limit minimum
1005 T b)
s
Lt maarum
5005 ©
o
OulpLt data bype. c)
50 16 Bt -
" Toc ediimert valoe d)
o 0055 T

o 1000 2000 3000

4000 5000 5000
ohm

7000

Measurement sheet
- e

<Back

Finish Cancel

a) Physical limits of channel.
b) Enter physical limits of the channel.

¢) Choose data type of the measurement.

d) This sensor does not need offset calibration.
e) Enter name to automatically create a new measurement sheet.

Click ‘Finish" when done.

Enter channel name and description.

e)
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10.3.4

9. Click 'OK" when done.
The channel is inserted into the MSI 60 Project Tree.

fcereie |08 @

- @syvens - mwe - [Dned] » o @

]

Fops B34 i e ) 5160 Fome

- | ot | ) G vt | B S| 4 Pk b5y

5 oo 4] 414
» x| Hosan

@]

T (s [lowmmn [ [ton tme st
Boscoria
- ety

Whsieoran

B e G

Mo erarsdteted o dsaor s unknown

a) Channel is linked to ANA_DIFFO2.

b) Available measurements for channel.
¢) Input pin pull-up resistor is activated.
d) Characteristic curve for sensor.

e) Adjustment is disabled.

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

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

up an online Measurement'.

Configuring a PT 100 or PT 1000 Sensor

Select one of the ANA_DIFF channels.

<@ ANADIFELL

Double click the selected channel.

Bosch Motorsport
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o B CANBus1
G- @ CANBus2
Computed Chan
e Conditionsl Cha
} Group adjustmer
& & 1O Channels
< ANA DIFFOL
< ANA_DIFF02
< ANADIFFO3
<q ANADIFFOS G

Fopeies ANADIFOT 3 x| Oso0mv
[E]2) | 7o - T stondara -

) Sensars Bl
B Bosch Vizard
I Customized Sensor
(=) Analog sources
8 Choracieisic Curve
B Volipoint Adjustment
[ SensitityOfset
(=) Frequency sources
Characteistc Curve
Revoluson
Velecity
=) Digite sources.
Digita Chamnel
Group Adiustment Chann.

c (=) Computed sources
3 Adistment charnel
¥ Characteisic Curve
000 Bl Foel
Je Gear Lookup Table
£
T Hysteresis
Laptiger
B Pemou
Nome [ SersitityOfset
The name fth pin O Speed =
| B8 Satstics | /e Math Channels | fe Conditonal Channels | (€} CAN messages | (i) Deviceirfo | [ Setings | @ Fautirfo | (5) Featuresinfo | < ANA_DIFFO = |
Data ANADIFFOT x| [Fio/se » x|
Show all (O Errors || 1\ Warnings(@) | () Messeges(1#) 16716 X
Used [ T.. | Name [=] Functen [=] source. [~] Tipe Time Sender  Message E
@ 165647 NSI6DFen.. Suscesdl leard the faut memory
© 145726 RaceCen  Ststedrecordng!ofie 150506 project #7150
A\ 145726 MSIS0Fun... Los comnectonto device(Ehemet/XCP).

© 165726 MSIG0Fen
® 16572 Racsten
A 15003 MS60Fron.

Sucoessiuly comnected to Gevce(Ethemet/XCF). 3
Successiuly recorded ie 1505.06 project #71 in. |
Lost comnecton to device(Ethemet/XCP). 2

3 fo/Staus [ BB CAN Log - sopped

Ready. No errors detected - al cleared or state unknown = New Project/MSI-60 Front Ief/[/O Channels/ANA_DIFFOL

Select Characteristic Curve and drop it into the Main area.

Select all items as bellow.

PT100

Signal type Single Ended
Pull-up value 4.99 kOhm
Input range 0...5000mV
Gain 16x

+5V
4.99 kQ

2
+

PT 100

E

200 Q

- — 0= - -0 - -

PT1000

Signal type Single Ended
Pull-up value 49.9 kOhm
Input range 0 ...5000mV
Gain 16x
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VA
49.9 kQ :
)\ IN+
I
| PT 1000
&
T IN-
2000
I
1
And go next.

- —
Characteristic Curve Wizard - Edit | > D

Pin Properties
Corfigure the analog pin properties.

Signal type: |Single Ended

Pullup value: ’4,99 kOhm

Inpu range: [0.5000 mV

Gain: ’1&

Pin Diagnosis & manitoring limits

[0 Enabled  Wirimum

Select all items bellow.

X Axis unit mV
Y Axis group temperature
Y Axis unit RE

Relation between mV and temperature
PT 100
mV 1278 1337 1396 1454 1512 1570 1628 1685 1742 1799

°C -40 -30 -20 -10 0 10 20 30 40 50

1856 1912 1968 2024

60 70 80 90

Bosch Motorsport
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mV 2080 2135 2190 2245 2299 2354 2408 2462 2515 2569 2622 2675 2727 2780

SC 100 110 120 130 140 150 160 170 180 190 200 210 220 230

mV 2832 2884 2936 2987 3038 3089 3140 3191 3241 3291 3341 3391 3440 3489

°C 240 250 260 270 280 290 300 310 320 330 340 350 360 370

mV 3538 3587 3636 3684 3732 3780 3827 3875 3922 3969 4016 4062 4109 4155

“C 380 390 400 410 420 430 440 450 460 470 480 490 500 510
mV 4201 4246 4292 4337

G 520 530 540 550

PT 1000

mV 1323 1384 1445 1505 1565 1625 1684 1744 1803 1862 1920 1979 2037 2094
EC -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90

mV 2152 2209 2266 2323 2379 2435 2491 2547 2602 2657 2712 2767 2822 2876

) 100 110 120 130 140 150 160 170 180 190 200 210 220 230

mV 2930 2983 3037 3090 3143 3196 3248 3300 3352 3404 3456 3507 3558 3609

°C 240 250 260 270 280 290 300 310 320 330 340 350 360 370
mV 3659 3710 3760 3810 3859 3909 3958 4007 4055 4104 4152 4200 4248 4295
e 380 390 400 410 420 430 440 450 460 470 480 490 500 510
mV 4343 4390 4437 4484

C 520 530 540 550

— Xaxis has 16 grids; please choose the range that will be measured.

Go Next.
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Characteristic Curve Wizard - Edit P’
|J Characteristic Curve Properties ||
Adjust the sampling points using the grid on the right side. i
i |:
150 ! T T T ! K Aois unit mV e
. : : : ¥ fods unit group Y fods unit

temperature v] [’C v]
my
1512
1570
1623
1635
1742

1799
1856

2000 3000 4000 5000
mW

Select all items bellow.
Limit minimum

Limit maximum
Output data type

Adjustment value

Measurement sheet

Go Finish.

Expected minimum temperature
Expected maximum temperature
8, 12 or 16 Bit

Check it if adjustment value will be used, and input adjustment
value

Input the name of Measurement sheet if needed
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Limit minimum

Limit mapdmum
| 11ﬂ.ﬂ|5-::1i none

Qutput data type
[16 Bi -

Use adjustment valus
|——--- ﬂﬂii-” none

2000 3000 4000 5000 Measurement shest

my

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

Name:

|Errter an unigque name

Description:

After sensor setup, MSI 60 Front left goes orange (different between PC and MSI 60 Front
left). Then right click and select Download configuration.

Project

< ANA DI
< ANa DFFS
< ANa DIFFOL
<0 ANA DIFRDS
< Ana_piFRS

< ANA_DIFFD
<0 ANADIFFD

—
=

lustration 7: Before sending configuration

< ANA DIFRDS
< ANA DIFFDS
< ANA_DIFFS

Illustration 8: After sending configuration
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10.3.5

Right click MSI 60 Front left and create measuring views. It shows raw and physical value.

- @ | Rocemode |3 8 @

Zeco pont
calbration

BESTldftsmbhe:nasiltEan
) B 4 b x| [ToaBse 7%
[

2346
raw 16140 my

e

|| PT_sensor
[sa-Prim & | [Fosn ax

3 [Showall (@ Erors | [ 1 Wemings(2)| [1) Messages30) 2m X
[used [ 7| Neme [=] Functon [=] souce. [=1 Type Tme Sender Message. @
@ B o S50 Fort et @ 165545  RacsCon  Sttedrecoingtofie 150506 poject 473bn
B3 rrios MSH60 Front et @ 16573  RaceCon sl
<] B e PTi0 8 160 Front eft- @  1eseT MSI-60 Fro
B rwPTio0s 8 si50 Fort et @ 16515 MSLG0Fen

® 16581 MSiS0Fen
® 16582 RaceCon

(G vho/Status [BICAN Log - stopped
Ready. No ertors detected - al cleared o state unknown - 8 New Project/MSL60 Front eft:/0 Channels/ANA DIFFOL/PTI00

Configuring an LVDT Sensor

Example: LVDT sensor 50 mm

From sensor data sheet — operating characteristics:

Stroke range + 1.00 inch

+ 254 mm
Sensitivity 0.8 V/V/inch

31.5 mV/V/mm (C)
Output at stroke ends 800 mv/V
Non-linearity (% of FR), max. + 0.25
Input voltage, sine wave 3 VRMS (B)
Input frequency range 400 Hz to 5 kHz
Test input frequency 2.5 kHz (A)

— Sensitivity 31.5 mV/V/mm

— The zero position of the sensor is internally represented as +2,500 mV, therefore the
Offset must be set to 2,500 mV.

— The sensor has a linear output signal with sensitivity and offset.
1. Click on 'Measurement Sources’ in the Toolbox.
2. Expand the list of 'I/O Channels’ by clicking on "+" in the MSI 60 Project Tree.

3. Drag the ‘Sensitivity/Offset’ analog signal source from the Toolbox and drop it on the
desired LVDT input channel in the MSI 60 Project Tree.
A ‘Sensitivity/Offset Wizard' opens.

4. Set the according operation parameter from sensor data sheet for frequency (A) and
input voltage (B).

5. Click '‘Next" when done.
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6.

7.
8.

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

a)

c)

Sensitivity / Offset Wizard - Add New o =T
Sensitivity / Offset Properties
|
Adjust senstivity and offset by editing the values on the fight side.
s Y Auds unit group Y Auds unit I
: | accelerstion ~||a v|
o
Sensiliviy
4000 mv/g d)
+ <
Offset
R : : 2500012 mv
@ 0
sl
] e ..................
E:]
0 1000 b 2000 3000 4000 5000 600D
—)—> mv
=5

a) Physical (channel) value.
b) Electrical (pin) value.

¢) Choose unit group and unit of physical value.
d) Enter values from sensor datasheet.

Click ‘Next" when done.

The third part of the ‘Sensitivity/Offset Wizard’ opens.

a)

Sensitivity / Offset Wizard - Add Newl

Analog Source Properties
Adjust the analog source propeties

L=
|

mv

8 Tt mirimam
501 ¢
¢ Limit maodmum
5015 g
"
Output data type
D 2
Use adjustment value
@0 00 g
o 2
=
a
5
E]
o 1000 2000 3000 4000 5000 ‘sooq | | Measurement sheet

b)

c)

d)

e)

a) Physical limits of channel.
b) Enter physical limits of the sensor.

¢) Choose datatype of the measurement variable.
d) Checkbox to enable online calibration of offset and enter desired physical offset value.
e) Enter name to automatically create a new measurement sheet.

Click ‘Finish" when done.

Enter channel name and description.
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10.3.6

Click 'OK" when done.
The channel is inserted into the MSI 60 Project Tree.

a) Channel is linked to LVDTOT.

b) Available measurements for channel.
) Operating parameters for sensor.

d) Sensitivity and offset properties.

&) Adjustment is enabled.

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

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

up an online Measurement'.

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.

mup-  [orce at sensor

Force at wheel

Click on ‘Measurement Sources’ in the Toolbox.
Expand the list of I/O Channels’ by clicking on '+ in the MSI 60 Project Tree.

Drag the 'Multipoint Adjustment’ analog signal source from the Toolbox and drop it
on the desired analog input channel in the MSI 60 Project Tree.
A ‘Multipoint Adjustment Wizard' opens.

Bosch Motorsport
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4. To activate the internal MSI 60 pull-up resistor, check the box.

The internal MSI 60 pull-up resistor is used to get a 5 V signal at the analog channel
of the MSI 60.

The fixed value of the internal MSI 60 pull-up resistor is 3,010 Ohm.

5. Click 'Next’ when done.

The second part of the ‘Multipoint Adjustment Wizard' opens.

Multipoint Adjustment Wizard - Add New 25
-
Select the adjustment type and edt the point values. =
o | Y Axis unit group Y Audis unit C)
I[Force V] [N v] —
[Adiustment type d)
I[ Four-point adjustment '] - ———
Adjustment poirts e)
N
1 0
a) z 2 10000
e 3 30000
b . T
b] z 3 4
e F0INt N0
B [

a) Physical (channel) value.

b) Electrical (pin) value.

¢) Choose unit group and unit of physical value.

d) Select type of curve.

e) Enter physical adjustment values here (can still be edited later).

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

Multipoint Adjustment W = E

Analeg Source Properties
Adjust the analog source properties
60 T T T T Limit minimurm
.S C)
- Limit madmum €
sl 5600 o
OutpLt data type d)
B 16 Bit - |“'_
Use adjustment value e)
a) g n 0.0 I\-I<-
i)
i
? 2 WMeasuremert sheet f)
m—)—?nint No : ) -
oo ] | e
a) Physical (channel) value.
b) Electrical (pin) value.
¢) Enter physical limits of the sensor.
d) Choose data type of the measurement variable.
e) Enable additonal online calibration.
f) Enter name to automatically 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 MSI 60 Project Tree.
- o 8 sercoreare
.
|| = Condtors Crml | © Chltmesees [ ) D o | B St | . o | 5 Fsrerio] 53 vt | AP ey
% \%W
a) Channel is linked to ANAO6.
b) Available measurements for channel
¢) Input pin pull-up resistor is activated.
d) Multipoint characteristic curve for sensor
e) Adjustment is enabled.
Available measurements for channel
Measurement label Function
raw_name mV value of sensor
raw_name_fi filtered mV value of sensor
name physical value of sensor
name_fi filtered physical value
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10.3.7

Online definition of the curve is covered in the chapter ‘Online Calibration of Measure-
ment Channels [ 88]'.

Working with automatically created measurement sheets is explained in chapter ‘Setting
up an online Measurement'.

Digital Filter Details

MSI 60 uses A/D converter oversampling and digital filtering to recording rate.

Input Analog : Digital m

Pin Display
o Signal AD Digital Dewnsampling| Sensor : Storage
Conditioning > Converter > Pra-Filter > Digital Filver > Evaluation Device
I BkHz 1kHz Recording
! Rate

Digital filters eliminate ‘out-of-band’ noise

Spectrum ) -
P Filter Characteristic

=T\

Sensor Signal Spectrum
\ /

Mg e

Frequency

Cut-off frequency automatically adjusted to recording rate

& Spectrum

"'\0.5 % recording rate

\ Frequency
-

Linear phase — no signal distortion

Example:
— 100 Hz recording rate (10 ms)
— < 40 Hz passband (> 99%)
— > 50 Hz stopband (< 1%)

Recorded signal 100Hz
{un fikere d)

Sensor sigrialwith noise Recorded signal 100 Hz

(filte re d)

maipea

Latency compensation — no filter delay in recorded data

— Filtering is (smart) averaging over several samples.
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— Filtered signal is delayed with respect to real time signal.

— MSI 60 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 realtime.

10.3.8 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

o *)

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

2. Expand the list of 'l/O Channels’ by clicking on ‘+" in the MSI 60 Project Tree.
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3. Drag the Velocity' digital signal source from the Toolbox and drop it on the desired
‘REV" input channel in the MSI 60 Project Tree. The 'Velocity Wizard' opens.

g
Velocity Properties _n_ |
Configure a frequency input to measure & linear velocity. I
R a)
Number of increments: 148 e
b)
Wheel circumference: 200012 mm —-€g—0
Cc
Output data type: 16 Bit - < )
d
Limit minimum 05 kmh -y —)
e)
Limit madmum: 400 kmh ——f——
f)
Measurement sheet: - -
) [ =

a) Number of teeth on the pulse wheel.

b) Circumference of wheel for speed calculation.

¢) Choose data type of the measurement variable.

d) Choose Limit minimum speed.

e) Choose Limit minimum speed.

f) Enter name to automatically create a new measurement sheet.

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

6. Click 'OK" when done. The channel is inserted into the MSI 60 Project Tree.

s ) (8 WSie0 Front et @ ] e 3 x
Devices

o Ty
a ANADIFA =

Duio eners
et sarens

Sesiviy/Ofet

EEEES-El«

11 oveensz T Dose e [ S| Pt ] . e [ . A3 o | b s
o i x
[Dren] s G

= [ e Tre

ey Now -l e Prj ct/MSL 80 Front 110 Chann s FEUTE

a) Channel is linked to REVO1.

b) Available measurements for channel.
¢) Input pin has Hall interface.

d) Number of teeth.

e) Wheel circumference.

Available measurements for channel

Measurement label Function

raw_name mV value of sensor
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Measurement label Function

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

Measurement of ‘Revolution’ is similar.

10.4 Configuring computed Sources

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

Sensitivity/Offset calculation on input channel

Characteristic curve calculation on input channel

— Computed vehicle speed

PWM output control (covered in a special section)

Lap trigger (covered in a special section)

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 MSI 60 Project Tree.
A ‘Computed Sensitivity / Offset Wizard' opens.

Sensitivity / Offset Wizard - Add =
ensitivity / izan New
Sensitivity / Offset Properties
Adiust sensitivity and offset by edting the values on the right side.
= T " Y Auds Uit gop ¥ Rods unit a)
: temperature - [ -
10 : : Senstivity b)
: 050 mv/F
Offsel c)
s Lo pry s [
ELL
S
0
o 1000 2000 000 4000 5000 6000
my
) ) [

a) Choose input channel.
b) Choose unit group and unit of output.
¢) Enter sensitivity and offset of conversion formula.
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10.5

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

Sensiti Offset Wizard - |
o sorawos s S ==
Analog Source Properties
Adjust the analog source propertes
Ui mirimum
WE] a)
- Limt madmum
500002 F
Outpit data type b)
Use adjustment value ] c)
2 00f] £
4
0
0 wo =0 w0 s sxo  eo | | Measurement sheet I_ d)
v - c—

a) Enter physical limits of the channel.

b) Choose data type of the measurement variable.

¢) Check the box to force the channel’s quantization if the quantization should
be a fixed value in the whole CAN system.

d) Enter name to automatically create a new measurement sheet*.

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

6. Click 'OK' when done.

The channel is inserted into the MSI 60 Project Tree.

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

up an online Measurement'.

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 MSI 60 Project Tree.
A "Hysteresis Wizard’ opens.
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i |
Hystrrown propoyiny
The by bt o sl D e ey i il bon e ot gl ] e s v il e v

Es aj)
T 5 b)
i c/

i a)

el
“1 f)
.l g
. L » e )
£ "] ..:. - ] W'JF—%I ﬂ
T + | i

|

a) Choose input measurement channel.

b) Choose unit group and unit of output.

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

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

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

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

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

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

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

3. Click ‘Next’ when done.

The second part of the 'Hysteresis Wizard' opens.

Hysteresis Wizard - Add N E]

Hysteresis output properties
The hysteresis output type can be changed x
a)
120 . . ‘ Outpit bpe
: : 16 Bit -
00 4+ ..... 4 e b
Y | B e [ B)
BU N B I | Qﬁset
= 60 + .
a0 1 : 1
ZU N B I |
1 A : A

6] 80 85 20 93 | [Measurement sheet c)
<Back | | ped- [ Esh ] [ Cancel |
=

4. Click 'Finish” when done.

5. Enter channel name and description.

6. Click 'OK" when done.

The channel is inserted into the MSI 60 Project Tree.
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Project 2 %|| g NowProject MS1-60 Front left 4 b x || Toskox %
- G New Project B Devices
o[ MSI-60 Front left M
@ Calibration Items

CANBus1 b

CANInput 0 E 681 =) Sensors -
- [ CAN Outputs L [E] Bosch Wizard
CAN Bus2 oy teckean I Customized Sensor

Computed Channels a) =) Analog sources

Display clements
Measurement elements

fe sy < [ Characteristic Curve 3
Je Conditional Channels B Multipaint Adjustment
i Group adjustments. [ Sensitivity/Offset

= VO Channels

<} ANADIFFOL
<} ANA_DIFF02
<} ANADIFF03
<} ANADIFFO4

. -} ANADIFFOS
aj ANA_DIFF0
<} ANA_DIFFO7
o

|| £« Condional Channels [ [} CAN messages [ (i) Deviceirfo | [ Settings | @) Fautinfo | &) Featuresinfo [ 53 ANADT| £ ‘ D

1

Data -Compuited Channels 7 x || ifo/Siatus )

B3 B [Showal | I\ Wamings | [(§) Messages 00

Used | Type | Name [=]] Type Tme Sender Message
Se oy b)
2] oy <—

2] 0_boolean

a) Channels available in computed sources.
b) Available measurements for channel.
¢) Calculation of hysteresis channel.

10.5.1 Special Functionality: Vehicle speed
This functionality allows:

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

— Calculating vehicle ‘speed over ground'.
Vehicle speed calculation function

— Calculating vehicle speed of 2 wheel drive: (Wheel speeds of non-driven axle as in-
put).

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.

10.5.2 Setting up calculated Speed
1. Click on tab 'System Overview'.

2. Click on 'Measurement Sources' in the Toolbox.
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3. Drag the ‘Speed’ computed source from the Toolbox and drop it on ‘Computed

Channels’ in the MSI 60 Project Tree. Do not drop it on ‘MSI 60’!

Project 2 %[ s New Project | [ sie0 Fontiet | 4 x | [Tesba
= s NewProject D e e i Devices
I MSI60 Front It I Displey clemerts
9 Calibration Items |
CANBus1
CANInput | =) Sensors
CAN Outputs I ] Bosch Viizard
CANBus2 | B Customized Sensor
Computed Channels =) Anclog sources
e Conditional Channels | B Characteristic Curve
3 Group adjustments I 8 Multipoint Adjustment
& 1/0 Channels I B Sensitivity/Offset
= ANADIFFOL I (3 Frequency sources
0 ANADIFFO Charecteristic Curve
“a :z:ﬁ:i:i | Revolution
3 ANA_DIFFOS : 5 “:‘:::m
3 ::::g;;:: | [Ex— Digital Channel
& ANADTRE i 3 Group Adiustment Chanmel
<0 ANADIFFOS (] Computed sources
@ ANA_DIFFLO 1 § Adjustment channel
~a} ANA_DIFFLL I B Characteristic Curve
ANA_DIFF12 ] Fuel
g ANA_DIFFL3 | - e Gear Lookup Table
~J ANADIFFLA I e Hysteresis
<3 ANA_DIFFLS I Laptigger
0 ANADIFFLE | B Pt Ot
i ANADIFFLT [ SensitvityiOfiset
<0 ANADIFFLS !
3 ANADIFFLS
< ANA_DIFF20 ~ || 48 System overview | 1. Detaset manager| | [Macro acti

A ‘Calculated Speed Wizard' opens.

Calculated Speed Wizard - Add

Calculated Speed Configuration
Select speed inputs for calculating a reference speed.
a) -
—>'| Corfigurs on devies - |
b
)_) -| Input source: [Wheei speeds ']l
C
)—) -| Drive shaft switch [Four whee! dve -
Specd iputfrontleft: | ) @ xyz [=]Z]
d) Spesdinput frort ight: || Bz =]Z]
—r -
Spesdiputrearkeht B @z [=]Z]
Speed input rear right: | BBz ’Tlljl
e)_) H[ spees cference 5 ] =
[ emack | [ Mea> | [ Fsh | [ Caned |
|

a) Choose device.

b) Choose input source (internal / external).

¢) Choose driven axle.

d) Choose individual wheel speed channels.

e) Set limit for speed difference for calculation.

4. Click 'Finish’ when done.
The speed calculation is inserted into the MSI 60 Project Tree.

50w | WSt G Sooed b T80 wx
Dev

PIE

Grtam i [ NIS0Fnich

Fodges (== =|

T gl

Sotrostotit [B30e E7
Sttt [@ns [z
o | Sostrounret  [@Bee [/

St [@D0e 517

S sl %

- | B cortoen
& ] oo
3 8 srowet @ e [y Warmngs | (s o x

= = —r——
_g e

a) Speed calculation in MSI 60 Project Tree.

b) Measurement channels calculated speed and calculated distance.

¢) Configuration window.

10.6 Configuring PWM Outputs

PWM
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— Pulse Width Modulation
— Output frequency is constant.

— 'On time' (duty cycle) controlled by input channel.

+12V
MSI 60 .
: Bin Load
1 r
electronic 1 LS_SWITCH
O—=
switch =" 1
t '
1

, GND

MSI 60 has 4 PWM outputs:

— Low-side switch

Up to 1 A each

Selectable output frequency
— Duty cycle controlled by characteristic curve.
Duty cycle 20%

(switch closed)
A

ot

-+ -
Output frequency Time

Duty cycle 80%
et

-il——f-
Output frequency Time

Configuring a PWM Output

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

2. Drag the 'PWM Out’ computed source from the Toolbox and drop it on the desired
‘PWM_OUT' channel in the MSI 60 Project Tree.

A 'PWM Out Wizard' opens.
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Working with automatically created measurement sheets is explained in chapter ‘Set-
ting up an online Measurement'.

Choosing a filtered channel as an input for 'PWM_OUT' will cause delayed reaction
due to the delay introduced by the digital filter. Use unfiltered values for this purpose.

The ‘power-on’ state of the PWM output is ‘'switch open’ (0% duty cycle).

PWM Out Wizard - Add 5]
PWM Out Propertics
Select an input channel and adjust the sampling poirts using the gid on the right side
T Input chanel a)
: : : B B tecu_core :
Oufpt frequency b)
100 PR
100012 He
T none c)
@ 1 00 []
2 500 []
3 00 100
5% b 4 955 100
- B |
o
»
0
A A if £ I d)
) (i ==

a) Choose input channel.

b) Choose output frequency.

¢) Define characteristic curve.

d) Enter name to automatically create a new measurement sheet.

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

5. Click 'OK" when done.
The channel is inserted into the MSI 60 Project Tree.

Fie Edit View Edms Help
NEHS | ¥ @@ 79~ - [§3synchronize + A RP + |, Designmode|| b o @ |® 7| | Racemode | &) M @ _
Project nx @4 NewProject /[l MSI-60 Front left 4 b x || Toobox rox
- < ANA DIFFZ7 - Devices
< ANADIFF28 UTO1 Yelp3 (] Pum_1 Display clements.
<@ ANADIFF — c —
+ < ANA DIFF30 -
- ANA_DIFF31 el =) Sensors
<@ ANADIFF22 & Bosch Wizard
53 ANAOL d) [ Customized Sensor
< ANA02 1000 () Analog sources
<@ ANAO3 [ Cheracteristic Curve
“g ANAD [ Multipoint Adjustment
33 AnA0S [ Sensitivity/Offset
53 ANADG ) Frequency sources
<@ ANAOT Characteristic Curve
“a ‘C“:‘;T"ngl Revlution
ﬂ or Velocity
< wor L =] D\g\:I:n‘u;;na ‘
@ woro igital Channel
@ LTS Group Adjustment Chanrel
@ LvoTos ) Computed sources
@ WoTe? § Adiustment chamel
1 LVDTeS [ Characteristic Curve
a) of <@ pwm_outor El Fuel
——> £ f Gesr Lookup Table
Ji Hysteresis
<a PWM_oUTO (@] Lepirigger
< PWM_OUTO4 [~
< REVOL [ Sersitivity/Ofisct
. @ REv02 B Spect
@ Macros
fe Math Channels |
@ CCP Master ~ ||[| = Conditional Channels | (€3 CAN messages [ (i) Device info | B Settings | @ Fautinfo | (2 Featuresirfo | i@ PWM_OUTOT | [4]» | Macroactions
| Data - PWM_OUTOT 7 x| [Ifo/Status 7 x
3 B [Showall 1\ Warnings | [(i) Messages 00
Used | Type Name \ Type Time Sender Message
b) = PWM_1
B3 PWN_1
« i v
Ready, No errors detected - all cleared of state unknown Z B ew Poject/MiSk0 Front e Channes/PWi_OUTOL PuNLL . ff
=

a) Channel is linked to PWM_OUTOT".
b) Measurement channels.

¢) Characteristic curve.

d) Output frequency.
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Diagnostic channels

Measurement label
pwm_err_Is_out_01_OL
pwm_err_Is_out_01_OT
pwm_err_ls_out_01_SCB
pwm_err_Is_out_01_SCG

Function

PWM output 1 error open load

PWM output 1 error over temperature
PWM output 1 error short circuit to battery
PWM output 1 error short circuit to GND

NOTICE

The diagnosis of PWM output 2 to 4 is similar.
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11 Online Measurement

MSI 60 configuration

System configuration (channel configuration, CAN I/O, PWM Out, etc.) is stored in the
MSI 60.

Use RaceCon to create and download configuration from the PC to MSI 60
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

11.1 Achieving an online Connection

This chapter describes how to set up the PC for access, going online and how to update
the firmware.

11.1.1 Set up the PC for Access
1.
2.

o v~ W

Switch off local firewall on the PC.

Set IP Configuration for the Ethernet interface to ‘automatic configuration” (DHCP).
See chapter Setting up the Network Interface for details.

Start RaceCon.
Establish the Ethernet connection to the vehicle.
Power on the vehicle.

Click 'OK’ to download RaceCon configuration to device.

@MSI—SG Center: Data differences detected

Download local configuration tomsisoCenter?
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11.1.2

Yellow dot indicates live connection to the device, but local RaceCon configuration does

not match the MSI 60's configuration.

[ Info/Status

7 x|
|Q Errors | |$Warmngs(4) | ‘@ Messages(14) | 1818 ¥
Type Time Sender Message o~
@) 15:16:07 M60 Center UNLOCK - ECU already unlocked
G) 15:16:07 M&0 Center EPK check successful. (EFK Device: MGD_BASE_0718
G) 151753 ME0 Center Successfully downloaded configuration (XCF).

G) 15:17:55 MED Center Successfully connected to device(Ethemet XCF).
(i) 151755 M6D Center UNLOCK - ECU already unlocked =
@) 15:17:55 ME&D Center EPK check successful. (EPK Device: MGD_BASE_0718

Status message window

Going online
Click 'OK’ to download RaceCon configuration to MSI 60.

The download starts.

Downloading data to ME0 Ce [

Data Download
Data download {reference page)to ECUis in progress...

81 of 81 KBytes written....

A green dot and background on the device in the project view and the MSI 60 Project

Tree indicate a successful download and system consistency.

Mew Project [ Io/Sistus
B “ 1 @ Errors | [ i Warnings | [() Messages(#) |
E".ﬁ Type Time Sender
P % Calibration Items @ 152454 6D Center
@  1524:5 M6D Center
. (D 152458 MED Center
L CAN Bus1 @ 152456 M6O Center

Message
Successfully downloaded configuration (XCF)

Successiully connected to device(Ethemet/XCP).

UNLOCK - ECU already unlocked

EPK check successful. (EPK Device: M60_BASE 0718 )

If the system’s configuration in RaceCon has been changed, the dot and background be-

comes yellow and a configuration download is necessary.

= &6 Mew Project
- B’Jﬂ B0 Center
' % Calibration Items
e 1

CAM Busl

11.1.3 Configuration Download

1. Right-click on MSI 60 in the MSI 60 Project Tree.
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2. Select 'Download configuration'.

= fEE Mew Project

EI--Qﬂ ﬁ Open...

Create measuring views..,

Download configuration... |I

Save 3
Synchronize 3

Create dataset...

&
=
T PIN/SuperPIN... 3
- @ Export...
@ Import...
'  Properties
‘X Delete L
Data - Computed Cl
ittt dle  Rename.. |—
] ——|
Used | = | MName X IEI Funt

The configuration download starts.

A green dot and background indicate a successful download.

= k] Mew Project

o8

% Calibration Items

— . - [ CANBus1

11.2 Setting up an online Measurement

MSI 60 supports online measurement of sensor values and diagnostic variables.

Expand ‘Measurement Container’ and ‘Measurement Folder 1" in the Project Tree and
double-click on ‘Sheet1’. The ‘Sheet 1" is opened in the Main Area.
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Fie Edit View Etrs Help

NEEHSD % %@ 7|9 - [@synchonze - @we - | [Designmode][P]o & (@ 100% - S |Racemode |} 8l @ o [ S| 7 ol fo 2 oo M 0 b £ 20 &

Project nox

X

o NewProject /(B Measurement Folder 1| 4 b x || Toobox n

- o New Project
5[] MSI-60 Front left
£ {8 Messurement Container
= Measurement Folder 1
Sheet1
[ Sheet

Devices
Display elements
Measurement elements
=) Gauges -
% Circular Gauge
2 Horizontal Bargraph
i Temperature Gauge
il Vertical Bargraph
(2] Numeric Indicators
(23] Measurement Label
& Numesic Indicator
I=) Knobs
W Kneb
|=J Characteristics
5] Block, Curve or Map
38 Siring
38 Value
|=J Diagnestics
1 Bit-LEDs
(2 Common
& Container
] Image
T Measurement List
11 Simple Text
3 Charis
2 Oscilloscope
1= Controls

£ S

(G Sheet 1 | B Sheet 2| e

m

Data - Sheet 1 2 x || Info/Siatus B ox
|| @ Errors | i\ Wamnings(6) | (i) Messages o6 K

Used [ Type | Neme e

2l e — ;

Ready.

Type Time Sender Message

No errors detected - all cleared of state unknown - Bl New Project/Messurement Container/Messurement Folder 1/Sheet1 .|}

From the context menu

= G MNew Project
Jﬂ M6G0 Center

N

B Measurem

of the project, new measurement folders can be created.

:“ New Projec

Mmmuremem folder |

. @ Export...
@ Import...
ZF  Properties

de  Rename..

From the context menu

of a measurement folder, the folder can be renamed and deleted.

It also allows the creation of measurement pages.

= Ga Mew Project
83 M80 Center

BH Sheet2

From the context menu

- Y Measurement Container

i &8 Mew Project

EH Add measurement page
# Cut

Ea Copy

@ Export...

@ Import...

#f  Properties

}( Delete

afe  Rename..

of a measurement page, the page can be renamed and deleted.
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Project

= & Mew Project

.Jﬂ ME0 Center

- [ Measurement Container
Measurement Folder 1

1 Xx &8 MNew Prc

¢« X @ e B

Data - Sheet 1

&
hc

Wl
=0
2
o

Open...
Add measurement page

Cut
Copy

Export...
Import...

Properties
Delete
Mowve down

Rename...

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

Area.

jai

BH Sheet1 | [H Sheet2

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

1.

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

sheet.
Project 2% @ NewProject (i Measurement Folder 1 4 b x || Toobex 2 X%
5l NewProject B Devices
2583 ME0 Center B Display elements
@ Calibration tems
& [ CANBusl 5 Gauges
CAN Input % Circular Gauge

CAN Outputs
CAN Bus2

Computed Channels
Fe Conditional Channels

5 Group adjustments
& 10 Channels

B Macros

Fe Math Channels

& CCP Master
& @ Measurement Container
& [ Measurement Folder 1

Sheet] >
Data-CAN It X
Blsorn
Ut [Troe [ame ~ [ Forctin e
@ Chamel B3 160 Certer
B Tes 8060 Certer

4 Horizontal Bargraph
i Temperature Gauge
[d Vertical Bargraph
1 Numeric Indicators
(5 Measurement Label
23 Numeric Indicator
= Knobs
X Koo
21 Characteristics
) Block. Curve or Map
&8 String
58 Value
() Diagnostics
10 Bit-LEDs
1 Commen
T Container
[ Image
I Measurement List
11y Simple Text
2 Charis
5 Oscilloscope
2 Controls
135 Macro Button

Click on 'MSI 60" in the Project Tree to display all measurement channels.
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3. Select the desired measurement channel and drop it on the measurement element.

If the MSI 60 is online, the value is displayed.

Project

R X|| ‘&4 New Project

o8 M6 Center
@ Celibration ltems
- [ CANBusl
CANInput
CAN Outputs
CAN Bus2
Computed Channels
Je Condtional Channels
} Group adjustments
= O Channels
& Macros
Je Math Channels
@ CCP Master
£ @ Measurement Container
& [ Measurement Folder 1

B Measuroment Folder 1

4 b x| [Toalbox 7 x

Sheet 1

B sheet2 o

Data - Sheet 1 ERF3
Used | Type [ Name [ |Functon [~ Source

B Channel (B Measurement |

Devices
Display elements
Measurement elements

) Gauges

S Circular Gauge
2l Horizontel Bargraph
[ Temperature Gauge

i Vertical Bararaph
=) Numeric Indicators
2] Measurement Label
(58 Numeric Indicator
) Knobs
¥ Knob
) Characteristics
7] Block. Curve or Map
34 Sting
58 Value
) Diagnostics
18 BitLEDs
= Cammen
T Container
] Image
T Measurement List
1 Simple Text
=) Charts
25 Oscilloscope
) Controls
5 Macro Buton

The measurement element’s appearance can be changed using the Properties Menu.

L ] L ]
H H
- - S tiregs
: : Change to ¥
L] L ] i
Rernirys charine
& o
43 Copy
&) Eport..
(2 Dot .
[ Poperies
> Dkt
Set o5 defaulk
Remavs a5 dafauk
4y Brirg to Fronk
4h  Serdito Back

T

B Appearance
Colar seheimne
Segment shaps
Waliie abgnmert

E Data
Diecimal places
Diezeiplian
Digits

E Linked o

RaceCon offers different types of measurement elements:

a) Circular gauge
b) Temperature gauge

Fa k)

lirre_se:

b)

¢) Vertical Bar graph style

d) Horizontal Bar

eg W

"
]
firee_ze:

c)

time sec

2351

T

Measurement label

s akandard + | 3] =

Dizfaudl
Round
Center

spstem time: second

3
Bl time_zec

235
=010 @ 40 50 6D

ie_saies

d)
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Numeric indicator

18 7 T
16
o 14
2
5
E 12
B 10
g
6 L t
14:17:19,000 14:17:24 000
time [hh:mm:ssms]

Oscilloscope (Chart)

11.2.1 Automatic Creation of Measurement Sheets

RaceCon can create measurement sheets automatically. You can create and use measure-
ment sheets with the MSI 60 as well as with all other devices connected to RaceCon.

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

x|
PWHM Dut Properties
Select an input channel and adjust the sampling points using the grid on the right side.
g = = Inpuk channel
b [y aperay
1000 H: Hz
o
] nore
2y » 1 o0
2 G00 )
@ 3 n 100
4 956 100
20 i
] = Select existing sheet
R R oo || & le— .
s = from list or enter

name of new sheet

i ey | [_Eneh | concel |

v

]

2. To create the sheets, right-click on ‘MSI 60 and select ‘Create measurement views ...

from the MSI 60 context menu.

Project ATy

= o] Mew Project -

T et ] =

Ea Calibry 1 Open..
=] CANEE Create measuring views.., <=

Downlead configuration...

" Save »
Comp
. fo Condi '-;‘-‘ Synchronize 3
.. 3 G
é L{[]DLép =l Create dataset...
.. [ Macrg PIN/SuperPIN... 4
e Math{ _
@ ccpp| ) Beort.
= 5 Measure i3 Import..
" MEESLﬁ Properties
- [ Sh
X Delete
Data - M60 Certer

e’ ae  Rename.

T T T

a) Click to create measurement sheets.

The automatically created sheet is inserted in the Project Tree under ‘Measurement Con-
tainer’ and 'Device Channels'. If the MSI 60 is connected to RaceCon, live values of the

channels are shown.
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11.2.2

Project

&8 New Project Device Channels

b x

Zilp O Device Channels

= G MNew Project
=48 M60 Center
@ Calibration Items

SENSITMITY 4005

Zero point

@ [ CoNBus] raw OFFSET 25002 mv calbration
- CAN Bus 2 o
Computed Channels A ADJ_VAL = g

- fe Conditional Channels
-~ [ Group adjustments
§ VO Channels o)
.. [ Macros
. Je Math Channels

& CCP Master
= IfY Measurement Container

i

= acceleration

=] Measurement Folder 1
Sheet1
. A Sheet2

a) Access to sheet.

b) Raw and physical channel values.
¢) Characteristic values.

d) Button for online offset calibration.

Using the Measurement Sheets

1.

3.

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 calibration is active.

Switch between different sheets using the tabs at the bottom of the page or the key-
board shortcuts associated with the sheets.

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

raw

acc_lat - User-defined

phys

0,0000 ¢ SENSITL. 400,000 ——
2490,0 mv  OFFSET  2500,000 mV

MIN -5,000 G

MAX 5,000 G

ADJ_VAL 0,000:

11.3 Online Calibration of Measurement Channels

Analog sensors drift with age, temperature, etc.
Manual calibration is necessary
Solution: online offset calibration

Example: acceleration sensor
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Due to sensor drift:

at 0G physical " At 0G physical
Acc 0G measurement

T Acc  U,=2400mV

sens?

O » —
)‘ Un

4 datashoat Offset calibration

A00mVIG
Offset 2500mV

LlIN

11.3.1 Enable online offset Calibration for Measurement
Channel

During creation of the measurement channel

I

Sensitivity / Offset Wizard - Add New

Analog Source Properties.
Adjust the analog source properties.

Limit minimum

B

sl N I

PWL o cocoagbooanaaodianconaniaoaaaacaggsdaonads oaaa DS
16 Bit -

[ Use adustment value ) a)
0] o

@0

.
o 000 2000 3000 4000 5000 oo | Measurement sheet

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

In the channel view

Channels

s000

" vaw_Channel5 i

0..5000m

5000

S

5000

a) Activate switch to enable online calibration.

11.3.2 Performing the online offset Calibration

1. MSI 60 has to be connected to RaceCon to calibrate the sensor’s offset.

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

4. Enter the physical target value

et

Fullp

Cllate eofatmertpors

G

Sensitvy 400307/

2500 0

10

Suiace | @ Doveoro | B ocein | < AVAGA |

S0 1000 1500 2000 2500 3000 300 4X0 4500 5000
v

a) Calibration target value
b) Initiate calibration

The sensor’s offset is now calibrated.

11.4 Group Adjustment

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

flat patch.

(e.g. 1 G) and press the ‘Calibrate’ button.

To setup a group adjustment, right-click on ‘Group adjustments’ in the project tree and

select 'Add group adjustment’.
..... la Calibration tems

-

..... w3

..... fe
..... ey

-

..... 8 Group adjust
- ﬁ I/Q Channels

- [ Measurement Co
El [ Device Chanr
accelerati

CAM Bus1
CAN Bus 2

Computed Channels

Conditional Channels

Open...

Add group adjustment

Macros |
Math Channg
CCP Master

& ©® [« o

Export...
Impeort...

Properties

. 1|

Group adjustment window is opened in the Main area with all adjustable configured chan-

nels listed.

90/ 116 Modular_Sensor_Interface_MSI_60_Manual

Bosch Motorsport



Online Measurement | 11

Group adjustment Group
a D
]—+-|Trigger channel |TII ITrigger edge I Rising V] I"_
| Channel 4 | Adjust value | Unit Adjust | C)
H acc_lat 0,000 g D <
B f_wheel i 0,000 N ]
B f wheel fr 0000 N o
B f_wheel 0,000 N =]
B f_wheel_r 0.000 N 0
d
)—”I Execute adjustment manually ...
i} Group |

a) Click to select a trigger channel.

b) Click to select activation condition.

¢) Check box to add channel to group adjustment.
d) If device is online, click to test adjustment.

Select or create a trigger channel, set the trigger edge and assign the channels to be ad-
justed by this trigger condition.

Group adjustmer

Trigger channel | 83 B adj_wheelload E Trigger edge

Channel o p—— i | Adjust value | Unit | Adjust |
& acc Eﬁdd m..i:ﬁmmm T 0.000 g 0
B 1_wheel f 0,000 N
B i whesl fr <] I adj_accelerations E 0,000 N
- - -© P adj_wheelload

B f_wheel 1 R E err_tecu_core 0.000 N
B¢ wheelr M E_pur_good 0.000 N

B3 error_active

33 pm_trigger_wdog

BB pem_err_ls_out_01_0L

B pem_err_ls_out_01_0T

BB pwm_err_Is_out_01_5._

R Bpwm err ls_out 01. 5. =

Execute adjustment manually...

i Group |

Add a further group by right-click on ‘Group adjustments’ in the project tree and select
‘Add group adjustment’.

..... & Calibration Items
- CAMN Bus1

- CAM Bus 2

..... Computed Channels
..... Jr Conditional Channels
= i Group adjustments

m

i Group

b Groupl

R I T gl pee——

From the context menu it is possible to rename the group.

Select the trigger channel, trigger edge and assign the channels to be adjusted.
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Group adjustment Group_1

Trigger channel | &8 B adi_accelerations [=]Z) Trigger edge
Channel Adjust value Unit Adjust
ﬂ acc_lat 0,000 g
B _whee! f 0.000 N ]
B f_wheel_fr 0,000 N |
B _whee!_d 0.000 N ]
| f_wheel_m 0,000 N o

[ Execute adjustment manually...

| i GI'OI-ID| } Group_1 |

11.5 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

mulp-  [Orce at sensor

Force at wheel

1. Create a multipoint adjustment measurement channel. To create a multipoint channel,
see chapter Configuring a Multipoint Adjustment.

2. Download the configuration on the MSI 60. To connect the MSI 60 to RaceCon, see
chapter Connecting the M 60 to RaceCon.

3. Click on the desired channel in the MSI 60 Project Tree.
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10.

— 12 CAimeses [ ) vt [ S [ 3 P vt 3 Feuma [0 0001 [ < RO 9 Lo

it )
RARAD PR SR Al S o A S SRS SRS S po )

ol Fowesion

BB el Prjec M Cente 10 Chorcl ANSGS/fwncefr @ on: ~

a) Click to open measurement channels in data view.

b) Double-click to open online view.
¢) Click to open calibration window.
d) Analog and physical value.

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

Multipoint adjustment calibration
Enter an adjustment value and click 'Calibrate’ to zet the new value.
Point Value Unit | Calibration
745 N | Calibrate
2 12548 N | Calibrate
3 34075 N | Calibrate
4 45050 N | Calibrate

Cloge |

4

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

wheel).

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

N).

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

Repeat for all curve points.

Click ‘Close’ when done.
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The calibration curve is displayed in the online view.

Fie Edt View Edas Help
NEES %@ d9-

- | Synchronize ~ WP -

Emmsl e @

Racemode | 1) 8 @

&4 NewPropct | 59 M6 Center

» x | [Tosox X

Raw 53000 mv
Phys. 9g 1500 N

Calbrat toorts

B e fuhesliih
B e fheslir
B fuhoeltrh

B fwheeltr

(@ inosous
Ready.

X
- 6 NewProject -
= M
@ Celioration tems
CANBus1
CANBus2 F
Computed Channels
e Conditional Channels
§ Group acjustments
3 Grovp
5 Group 1
2 VO Channels
& ad ANAOL
B acclat
< ANAD2
< AN
o ad ANADH
B fwheeln
o g ANADS
B fwheel i
o g ANADS
B fwheeld -
Data -1_wheel it
Sfws
Used | Type |Name  [~] Funcion [+

901500
10000 13

Devices
Display clements
Messurement elemens

3 Semsors
] Bosch Vizard
[ Customized Sensor
(=) Anslog sources.

1 Sersitit/Offset
(5] Frequency sources
Characteistic Curve

Digital Channel
Group Adiustment Channel
(=) Computed sources
3 Adisiment chamel
[ Cherecieristic Curve
B Fuel

i Gear Lockup Table

[ SensivityOffset
0 Speed

AT

e Math Channes | fe Conditional Channels | (€} CAN messages [ (i) Devios o | 49 Setings | @ Fautinfo [ (2 Featues ifo [ a3 ANAD1 [ -8 ANADS | B3 t_wheelfr | (] | Macro sctions

No errors detected - al cleared or state unknown

- 8 New Project/MeD Center/UO Channels/ANADS/f_whel fr @ online - .:

Adjustment points vs. offset adjustment

O T i)

Paint Walue  Unit| Calibration
1 T45 M Calibrabe
2 12548 M Calibrate
3 34075 N _Calibrate
4 453060 M Calibrate

& Funee m

0,[![03: N

Calixate adjusiment points

& Funern

Calitiate I

i

Un
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12 Error Memory

12.1

12.1.1

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.

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.

Devices

Diplay Eiements
" % Measurement Elements.
Messuzement Sources
m @ ke
5 2::'12;1 Location Type Durstion Active DateTime Occurrences Description & Bosch wizard
O caNBus2 i 1 No further informatior ¥ Customized Sensor
B canous ANAE Openiine 42000 6:28:26 AM 1 No further information av: 2 Anslogsources
O cAnBuss ANADT Openline 114000062826 AM 1 Nofurther information avai I8 charactenistic Curve
@ Computed Channels ANADS Openiine 29y True 412000 6:2827 AM 1 No further
< 1O Channels B Sensitivity/Offset
g Calibration Items I=) Frequency sources
B Macros Characteristic Curve.
Jfe Math Channels Revolution
Je Conditional Channels B velocity
! Group adjustments (=) Computed sources
Group X Adstmentchomne
@ Master Devices B Characterstic Curve
& Measurement Container

Display Switch
Rl

] Gear Lookup Table
Hysteresis

[E] Leptrigger

1 P Out

]
Start detection of cable [ Soeed

- Math Channels | i+ Conditional Channes | & c; - Ma o [REEEEDN 5 reatures i

|\ Warnings2) | (i) Messagesa19)

Type Time Sender Message a
@ 17331 DDUID-Newproject Successfully connected to device(Ethemet/XCP).
@ 173311 DDU10 - New Project EPK check successfl. (EPK Device: DDU10_BASE_0401_TST4)
@ 17331z DDU10 - New Project Device data matches the local data.
. . @ 173313 i initialized.
No information () 173w ODUI-NewProest  Successhly desred theamor memory.
@ wvas Startof =]

[l i Log -running

BOUID, ANAOS(Open ine),

Accessing the memory

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

DDULO_Test.p - Race

= 64 NewProjet
@ Loptioser
® o
@ 17472000 6:28:26 AM rfo
4 s Comire T Y lorrr v
2 o7 Oenine magTwe 20062 AN 1 Mo urer fcrtion s
& Compued Channsc s Openins Bgine  Wame2A 1 o rber fomaton s | | [ [ Moot Adstmert ]
o O Chommels @ serstoes
@ Galbraonkems 2 Frasuency soures
& Macros Characteristic Curve
Je Meth Channds B revoion
7 Condtions Channels B veoay
- BY Grovp sjusments 5 Computadzourcas
Group Adustnene el
Devices B Charactenstic Curve
& @ Meosurement Contsiner Kl v st
Rl
GesrLookisTble
st
@ Lopvisss
o,
Wi sersio e
Surtaionorcae Spesa

Type Tme Sender Message

] sance Desarpton

DS ODUIO-NewProjet SR checksucessful. (9K Deve: DDUI0_BASE_0401TSTS)
USHIZ ODUI-NewProgt  Device data matches the ol dta.

No information DI ODUI-NewProet  Succesily deared e ror memary.

S ODUIO-NewProject St of cable breakage deecton sccess . O
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12.1.2

Calbratonezsurng

59 Messurement Foder 1

@5 bl o oS
‘ 2 wﬂ@\‘%ﬁ, ooty

R i i [—

e E e gps_speed 0,00 kmih |5

 [Bution_ANA_8 .0 none
|Button_ANA 9 0 none

- [Page_Switch ANA 1 12,5 none

Poti_ANA_3_Brightne.. .0 none

Poti_ANA_4_Revoluti.. 212,5 rpm

- |Button_ANA 8 0.0 none.

vvvvvv Poti_ ANA_4 2125 pm

[Poti_ANA_4_Revolution 2125 pm

[Poti_ANA_4_Test rom
B |00 - Clear ror memory

Esneet1 |8 00U3 - Open eror memory

0005, AN (bove reshld), for 250,15

[ Je=|
ol EEEELLS
X

Name.

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

J

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

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

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

An error is deleted from the list when

— the user actively clears the error memory

— the user updates the firmware

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

power cycle.

Clearing the error memory

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

tion:

DDU10_Test.rp - Rac

200062827 A

o)

B = @ S
neme s [ esapon

730

No information

Sencer

visage

D0U1D -New Prosct
D0U1D -New Proct

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

D0U1D -Hew Proct
D0U1D -NewProgct

Succestly deared e eror merary.
Strtof cabebreatage detcton sucess o
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L. DDUS - Clear error memory |

IA_9 &
. I [ DDUS - Open error memory

B oo -cewer
@ Dow- o ry
5o AR el 708

12.2 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.

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

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

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

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

the system):

0 (no error present in memory):

No orange border~_ @ trs=

(8 oo
@ oouion)

w1
3 canBus2

B canBus3

3 CaNBus
Computed Channels
2 1O Channels

@ Gelibraton tems
& Macios

e Math Channels

e Conditonal Channels
Group acustments
Group

@ MasterDevices

@ Measurement Container

MIL off (black) —

DDUL0_T

Tree Duration Aaive

DateTime:

Occurences

Revies
Dipay Benents
Messuenent Benents
Measuenent Souces
3 sensors
Descripion ] Besch Waard
BB Customizedsensor
3 Anslogsources
B Chareceistic Cuve
I VultpontAdistnent
B SersitivinOffset.
(& Frequency sources
B Chonacteistic Curve
Revolution
Velociy
(&) Computedsources
Adiustment channe!
B Charecteristic Cuve
Display Sitch
Fuel
B GearLockup Table
Hysteresis

No entries ————

- & NewProject

Constantly orange border | . B
Tl o=

MIL constantly orange —

Je Condtonel Channels
& Y Group ajustments
Group
MasterDevices
- @ Messurement Container

I

> afs
= e

& Lontricger

1 P out

a
Strt detecion o cable e
ath Chamels | - Codiionel Chanel | & 5
Data s = 8 x
e [ Womings3) [ esgest20) | 858 X
Sender vessage B
7 [ soree ] oescrption ODUID-NewProject  Lost comnecton to devieEhemet ),
)_BASE_0401.TST4)
. . DOUD -NewProject v datametches the o data.
No information

DDUID-NewProject  Successfl ceared the rror memery. £

Exsting DOULD errs

A0NADG pen e 19
AN Opentine i35
Ay Openline a1

False
False
Fase

DateTine.
4200062526 AN
1420062826 AM
4200062826 AN
420062827 AN

Devies
Daglay Benents
Measrenent Eements
Measuenent Sorces

5 senors

[ sosch ward

BB CustomizedSenor

(3 Alogsources

B Chanscrsic e

EpointAdustnent
B SershiyOffse

(5 Frequency sources
Cheraczistic Curve
Revolution
B velocty

5 Computedsources
Y Adistment camel
B8 Chancristic e
Display Sitch
R
GearLookupTable
Hysteresis
Bl wrigos
Wt
Wi sersiviyofse

1 No frther information ava.
1 No futber information 13-
1 o futer ifrmaton ava
1 o frter informaton avai

Startdetecon of cable

7 Vath rarrels aes

3

[ pescrpton

Info cycling through
errors, present in ——
error memory

No information

Erors(l)
Tine

1 Viminge3)

Qspeed

e
@© uvan
A wsn
© v
@ s
@© vz
@

Senter Messxe
DOUID-Newroject Startof caletreskage detecon successt,
DOUID-NewProject Lostcomectin todeiceEtenetCP).
DOUID-NewProject S check sucess, (P Deviee DDUID BASE 0401 TST4)

DDUD -Nen Project

Devic dat matchs the ocadaa

DDLU, ANAGS(Cpentine), for 113,15+ ¢ Nen
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2 (at least one active error present in memory):

DDUL0_Testrp -

B uewmm

Blinking orange border\ R

4 @ Logger

MIL blinking orange™ || & s
5 B caNBus2

@ 3 CANBus3
2 D euss avar Openine @5GTue  TAZI0S22 M

B CompaedChames s Openine 21T A0SR A
o @ ooumi:
bt

14200062826 A

a8
B Leptigse
e

Strtdetctin of e @ speed

Hessage

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

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

Noinformation 1§ s oouso-enproser oty dewred e eremenery

D 7338 DOUD-Newpoedt  Strtofcablerekage dtecton successfl. o

7 New ProjectDDUIONIO Grarrels

12.2.2 Error Properties

The following channels are recognized and memorized inside the devices:

err

@B@Q@IIHI@IH

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

error_location_rotate _ Dbug error location rotation

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

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

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

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

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

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

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

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

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

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

on error 2 ... n-1

il ment list

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

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

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

azurement list

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

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

4 Channel Measurement
Actual measurement rate
Default measurement rate

4 Channel properties
Address
Annotations
Description
MName

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

0x 25040895

signals global state of error manager
error_state

| Physical conversion

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

Physical maximum 2
Physical minimum 0
Physical quantisation none
Physical unit

Annotations

12.3 Analog Input Diagnosis

Breakage

12.3.1 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.
 Characteristic Curve Wiza ]
| Pin Properties ‘
s cotie e mion s |
Pullup value: [301k0m -
Fin Diagnosis & menitaring limits
Enzbled  Minmum: | 1000[] mV
Maximum: [ 4000 mv
beck | [_Net> | [ Fnsh ] [ Canesl |
=

ANAD1Red-p28

sv Name:

Desaription:

so00

Ouput
T E T:l
I signsd
D % Page_Switch_ANA_1_fi

Ay I

rawr_Page. Swich ANA ]

-
aw_Page_Switch_ANA |

&5 g =

Bosch Motorsport

Modular_Sensor_Interface_MSI_60_Manual

101 /116



12 | Error Memory

12.3.2 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".

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

[z
TAZO0062826 AN
14200062827 AN

B 8 o
o

e - [ sowee

No information

12.4 Writing an Error

12.5

For the functional part of the MSI 60 system (MSI 60 -ECU) the error bits are related to the
function and have to be distinguished if the function is activated. If an error is detected,
the information may be shown as part of the error monitor in RaceCon, as display inform-
ation and as measure channel. To support driver visibility, an activated error may activate
also an output to enable the MIL-light (B_mildiag will be enabled).

CW_EM_xxx Individual error related to a function

0 Error will not be stored in the monitor

1 Error is stored in the monitor

2 Not valid

3 Error is stored in the monitor and the MIL condition is switched on

The single error bits may be collected in the error monitor.

Error Memory Properties

The following property is available for the error memory itself.

CLRERRMON Reset of the error monitor

Error Status /device measurement label error_state

0 No error present in the 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 value (0, 1 or 2) is translated into a
verbal description.
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CLRERRMON - TRUE ~|

error_state_ MS7-ECU Active error(s) present
error_state MS7 Logger Active error(s) present

It is also represented by a color scheme within RaceCon (provided RaceCon is online with
the system):

0 (no error present in memory)

[E— Coe
.

New Project
[E Laptrigger Display Elements
-8 pow Measurement Hements
= Measurement Sources
- - @ == | Er==
B cangust Location Type Duration Active DateTime Occurrences Description & sosch wizars
D canBus2 [ customized sensor
B canbus3 12) Analogsources
D caNBust ¥ charactenistic Curve
VO Channels I8 sensitivity/offsa
@ Calibration ltems 5 Frequency sources
& Macros Characteristic Curve
Jfe Math Channels evolution
£ Conditional Channls I Velocity
- EY Group adjustments =) Computed sources
Group Y Adjustment channel
A Master Devices haracteristic Curve
8 Measurement Container

Display svitch
Rl

] Gear Lookup Table
Hysteresis

[l Loptrigger

1 P Out

Start detection of cable [ Soeed

@ Eror info

|\ Warnings@3) | (i) Messagesa24) 158158 X

Time Sender Message a
> Fe= [ ey
17:35:20 DDU10 - New Project Successfully connected to device(Ethernet/XCP).
17:35:20 DDU10 - New Project. EPK check successful. (EPK Device: DDU10_BASE_0401_TST4)
. . 17:35:22 DDU10 - New Project Device data matches the local data.
No information froneesy r i

173554 DDUID -New Project Successfull deared the error memory.

o New Project/DDUD/T/O Char

Project

& il New Project
[ Laptrigger
(% pows

-
Logger
@ oy 5 s
Duration Occurences Descripion
3 CANBusi i [ Besch wizard

3 CANBus2 & H i B8 Customized Sensor

@ CANBus3 Openline 14/20006:28:26 AM 5 Analog sources
) cansust ANA07 Openline 1135 Fake 14200062826 AM 1 No futher nformation svai
Computed Channels ANAS Openline 31 Fase 14200062827 AM 1 No futher information avai
@ Calioration tems 2] Frequency sources
& Mecros Characteristc Curve
]
e Math Channels Revolution
e Conditionsl Channels 3 velociy
7 [N Group adjustments 2] Computed sources

Group Y Adjustment channel
@ Master Devices ¥ Cheracteristic Curve.
@ Measurement Container Disglay Svitch
Y Fuel
] Gear Lookup Table
Hysteresis

[ Leptrigger
I pwm out
L]
Start detection of cable [ speed

@ Errorino

|\ Warnings33) | (D) Messages(123)

Type  Time Sender Messge
Tane =] souree [ ] pescrpton @ s Startof
A e
() 173520 DDUI0 NewProject  Successful comnected to device(EthemetXCP)
. . @ 1723320 DDU10 - New Project EPK check successful. (EPK Device: DDU10_BASE_0401_TST4)
No information () 173522 DDUID-NewProject  Device data matches the ocal data.
@ sz o nitilized, @

PR Tl AN Log -running

A03(Opentine), for 133,15+ ¢

ecUDDULOT]

2 (at least one active error present in memory)
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- gal NewProject
[ Leptrigger

(& poU3

=

& Logger

& Disploy

3 CANBusl

3 CANBus2

3 CANBus3

3 CANBusd
Computed Channels
1/0 Channels

o

B Calibration ltems
@ Macros

fe Math Channels

Jfe Conditional Channels

Group adjustments
Group
@ Master Devices

{6 Measurement Container

DDULC Con V2.5.5.0 - Mastericense B

Location Type Durstion Active DateTime Occurrences Description

ANADS Openline 2.9y Te 11472000 6.26.26 AM 1 No further information avai
Ak Gpenline 85 gy Te 11412000 6:26:26 Al 1 Ho further information avai
ANADY Openline 21 gy Te 42000 62627 AM 1 No further information avai

2 Sensors
B Bosch wizard
[ Customized Sensor
(=) Analogsources
[ characteristic Curve
[ Sensitivity/Offset
3 Freauengy seurces
Characteristic Curve
Revolution
Velocity
3 Computed sources
Adjustment channel
[ Characteristic Curve

B Fuel
] Gesr Lookup Teble
Hysteresis

[ Laptriager
I P out
L]
Start detection of cable Speed

@ eroreno [T

= 5 x
@ Errors(t) | | 4\ Warnings(32) | (i) Messages(119) 152152 X
Type Tme Sender Message B
[+ ] pescription () 7330 DU -NewProject  Successfully connected to device(Ethemet XCP),
() 12311 DU -NewProject  EPKcheck successiul, (EPK Device: DOUID_BASE_0401 TSTS)
@ 173312 DDU10 - New Project Device data matches the local data,
N . @ 173m13 DDU 10 - New Project Calibration data successfully uploaded and initislized.
No information @)  1mImB DDUI0-MNewProject Successfully cleared the errar memary.
@ 1338 DDU10 -New Project Startof cable breakage de tection successful. [
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13 Firmware

13.1 Firmware and Configuration

MSI 60 holds 3 types of data:
— Firmware: the software (PST program file) of the MSI 60
- Configuration: the configuration of Input channels, CAN /O, PWM

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

vehicle.
RaceCon M 60
RaceCon Project
M 60 .
Consistency check
Program
Jective a | Firmware Version7.2 | < T | Firmware Version 7.2 |
7.2 y ‘Update Firmware'
My Open Consistency check
p'foﬁ& _|: | ST |4............................1.I Gt |
Y Save ‘Download configuration
My ‘Upload to File’
S |2 | Calibration Data |
I ‘Download from File'

13.2 Firmware Update

The scheme shows the process during each connection between RaceCon and MSI 60.

Racecon [~ 4_.. . MSI 60

o a8 i Firmware version

consistency check

Version ma rCJ"/ th does not match
L ]

by correctud o device(Etvame HLFL

@ N uum:ml:mﬁmﬂl @ w‘-'
) WEH EDH ‘- 1% ||||<Kn\ LU sirvacky unlocked
W umn EPKchadk siccessh. Er(:le'aoe MR _BASE TR ) = EPK dffem. devioen s koked (EPK AZLNED_RASE 0733
Change program Update firmware
Firmware ¢ heck Lo
archive in RaceCon
successful
(R — T —e SaCnin b Ton.
P st st e pearan arcties Crasm dibaset. W Chang oan athi...
R T— e _-h__ [— ls:wm
& o ] vosa nrsen, & A mt arimen.

Firmware update is only possible if the MSI 60 is connected to RaceCon.

The configuration of input channels, CAN I/0 and PWM will not be changed.
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1. In the MSI 60 Project Tree, right-click on ‘MSI 60’ and choose 'Synchronize’ then ‘Up-
date firmware ...".

Calibral [§ ~ Open...
i @@ CANB EH Create measuring views...
- CAN B
Compy L@ Download configuration...
+ Je Condit
'f: ond Save 3
- i Group
- 2§ O Ch |='E Synchronize 3 |® Set Date & Time...
Fﬁ Macros
. fe Mathd [Fl  Create dataset... 52 Change program archive...
.. gk CCPM E‘?‘}a PIN/SuperPIN... b ﬁl‘ﬁ Update firmware...
- [ Measurem © Export 5 Upload configuraticn...
port...
3 Impott.. 2 Clone ECU v
Data - New Project .
————— @ 5  Properties Adjustment data »
Used |T'_.'pe | Mame X Delete
B oaccat ae  Rename..,
2 ] acc lat =1

2. Select the destination of the firmware archive (PST).

Update firmware £s I

Perform a fimware update of a device. The project content is not changed.

ECU Type: | m=ia0

Select program archive (PST) file:

Update (cument project)

[7] Use a new AZ fils:

<lze content of program archive:

ECU Identification

3. Click 'OK" when done.
The firmware update starts. The MSI 60 displays the message ‘Updating firmware'.
When the firmware update is complete, the MSI 60 displays the message ‘Updating
firmware finished. Do a power cycle.’

NOTICE

Do not switch off the car’s ignition or interrupt the power supply
during the update!

In case of interruption the power data will be lost or the device could be damaged.
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Perform a fimware update of a device. The project content is not changed.

-,f Loading corfiguration

+f Connecting tomsisoCenter

+/ Downloading cortert towmsl-sCenter

= Hashing controllers on wsis0 Center

Cleaning up

Flash completion 55%

Cancel

4. Switch the car’s ignition off and on again to cycle the power of the MSI 60.
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14 Clone the Unit

To replace a MSI 60 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

—— o)
- > o |

e PP PP E O TT T 1]

BBEBOBEE ufSwwal

T N
¢ infor

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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15 GPS Sensor

15.1 GPS (Global Positioning System)

— Space-based global navigation satellite system.

15.2

15.3

— 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 MSI 60 (not covered here).

— Serial output -> Read in messages via RS232 Interface of MSI 60.

Serial Interface Characterization

— Voltage levels: RS232 is standard (+/-12 V), UART (0 V/ 5 V) needs level shifter.

— Baud rate: 9,600 is standard for GPS, MSI 60 supports 1,200 to 115,200 baud. GPS Rx
interface baud rate must match the device baud rate. MSI 60 baud rate can be set

with the ‘GPS_BAUDRATE' characteristic.

— Data format: MSI 60 expects 8 data bits, no parity bit, 1 stop bit (8N1).

Protocol
MSI 60 expects NMEA Protocol (ASCII).

The following messages are decoded:

Message

GGA
GSA
GSV
RMC
VTG

Function

GPS fix information

Overall satellite data

Detailed satellite data

Recommended minimum data for GPS

Vector track and speed over the ground

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

Sensor Recommendation

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

The decoded NMEA messages are copied to these MSI 60 measurement labels.

Measurement label
gps_PDOP
gps_HDOP
gps_VDOP

gps_lat

gps_long

gps_elv

gps_speed
gps_direction

gps_declination

gps_year
gps_mon
gps_day
gps_hour
gps_min
gps_sec
gps_hsec

gps_smask

gps_sig

gps_fix

Function

Position Dilution Of Precision
Horizontal Dilution Of Precision
Vertical Dilution Of Precision

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

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

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

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

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

Years since 1900

Months since January - [0,11]

Day of the month - [1,31]

Hours since midnight - [0,23]

Minutes after the hour - [0,59]

Seconds after the minute - [0,59]
Hundredth part of second - [0,99]

Mask specifying types of packages from

which data has been obtained

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

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

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[ ]

gps_info_satsigstrength[ ]

Function

Satellite PRN number

Used in position fix

Elevation in degrees, 90 maximum

Azimuth, degrees from true north, 000 to
359

Signal, 00-99 dB
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15.5 GPS Troubleshooting

Electrical

— Is the transmitter signal of the GPS sensor connected to the receiver pin of the serial
interface of the MSI 60?

— Is the GPS sensor powered up?
— Does the GPS sensor deliver RS232 signal levels?

Interface
— Do the baudrates of the GPS sensor and the device 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?

— With a correctly wired and powered GPS sensor the changing GPS time information

(gps_sec) can be immediately observed.
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'.
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16 RaceCon Shortcuts

The table shows important shortcuts simplify controlling the MSI 60 in RaceCon.

Shortcut
General navigation
F1

F2

F3

F4

F5

F6

F7

F8

F9

CTRL + F9
F10 or Alt
F11

F12

CTRL + Tab
Project Tree

Plus (+) at numeric pad or
right cursor

Minus (-) at numeric pad or
left cursor

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

Cursor

SHIFT + cursor

Tab

Function

Open RaceCon help
Rename selected object
Select Data Area

Select Project Tree

Start the data comparison
Start dataset manager
Toggle WP/RP

Start measurement

Start recording

Go to menu bar

Toggle display to fullscreen ‘Race Mode'
Enlarge main screen

Switch between opened windows

Expand selected node

Close selected node

Open all nodes

Delete selected object

Move selected display element one grid unit
in chosen direction

Enlarge/reduce selected display element
one grid unit

Switch between display elements
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17 Legal

17.1 Legal Restrictions of Sale

The sale of this product in Mexico is prohibited.

Due to embargo restrictions, sale of this product in Russia, Belarus, Iran, Syria, and North

Korea is prohibited.
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18 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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