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1| Preparation

1 Preparation

Use the M 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 M 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.

Please retain this manual for your records.
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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 M 60 is a compact and light weight sensor interface unit for analog and digital
sensors. Up to eight M 60 can be used to expand the number of input channels of the
data logger C 60 as well as the display DDU 9. The M 60 are linked via high-speed Ether-
net interface. This allows for synchronized acquisition of data from the different units and
the ECU.

The M 60 offers 26 analog inputs, four rotational inputs, four pwm outputs and two inde-
pendent CAN buses. Each analog input channel features an analog pre-filter, 8 x over-
sampling and highly linear digital filtering. The cut-off frequency of the digital filter is
automatically adjusted to match the acquisition rate. The latency of the digital filters is
corrected during recording, yielding zero filter delay in the recorded data.

The evaluation of each M 60 measurement channel is individually configurable with the
PC configuration tool RaceCon.

Application

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

User configurable CAN in/out messages

Up to 1,000 Hz acquisition rate for all channels

3-port network switch

Mechanical Data

Size 105 x 34.5 x 137.5 (149) mm
Weight 495 g

Operating temperature internal -20 to 65°C

Max. vibration Vibration Profile 1 (See Appendix or

www.bosch-motorsport.com)

Electrical Data

Supply voltage 8to 18V
Max. power consumption (w/o loads) 10 Wat 14V

Bosch Motorsport
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4| Technical Data

Inputs

Analog channels

Input range

Resolution

Switchable pull up resistor

Rotational channels (default Hall, Inductive
as option)

Outputs

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

Environment

Software Upgrade 1

CCP-Master (ASAP 2 file from ECU manu-
facturer required)

Connectors and Wires

Motorsport connectors double density

Mating connector |
ASDD612-41SN

Mating connector Il
ASDD612-41SA

Communication

26
Oto5V
12 bit
3 kOhm

F 02U V01 012-01

2 x 41 pins
F 02U 002 216-01

F 02U 004 180-01

Configuration via RaceCon over Ethernet or MSA-Box I

2 CAN interfaces
3 Ethernet 100BaseT

The required software for this device is available on our homepage www.bosch-

motorsport.com

8/100

Modular_Sensor_Interface_M_60_Manual

Bosch Motorsport



Inputs and Outputs | 5

5

5.1

5.1.1

5.1.2

5.2

5.2.1

5.2.2

5.3

Inputs and Outputs

The following chapter introduces the Input and Output Channels.

Input Channels

The M 60 provides diverse analog inputs which allows the direct connection of a multipli-
city number of sensors.

Analog Inputs

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

Digital Inputs

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

Output Channels

This chapter describes the PMW Output and Sensor Power Supply of the M 60.

PWM Outputs

The M 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
a0 % ... 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 M 60 has three types of sensor power supply:
— 12 V unregulated battery voltage
— 5V regulated voltage
— 10V regulated voltage

The 12 V unregulated output is fused and rated 1 A max. The regulated 5 V and 10 V out-
puts can deliver 350 mA each. They are short circuit protected to battery voltage and
GND.

Communication Channels

This chapter describes the Communication Channels of the M 60.

Bosch Motorsport
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5 | Inputs and Outputs

5.3.1

5.3.2

5.3.3

5.34

CAN Bus

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

Ethernet Channels

The M 60 has three 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 Ports

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

Vehicle Diagnosis Connector

The Bosch Motorsport vehicle diagnosis connector is used as a standard interface to con-
nect the vehicle to a PC e.g. via a MSA-Box Il. Loom Connector: AS012-35SN.

PIN
1

2

3

4
16
10

11
12
22

Name
Terminal 30
Terminal 15
Terminal 31
CAN High
CAN Low
K-Line
Ethernet RxD +
Ethernet RxD -
Ethernet TxD +
Ethernet TxD -

Screen

Description
Permanent positive
Switched positive
GND

Diagnostic CAN bus
Diagnostic CAN bus
ECU diagnosis
Ethernet interface
Ethernet interface
Ethernet interface
Ethernet interface

Cable screen

Used for M 60
+
+

4L

10/ 100

Modular_Sensor_Interface_M_60_Manual

Bosch Motorsport



5.4 Pin Layout Connectors

5.4.1 Pin Layout Life Connector ASDD212-41PN (red)

PIN
1
2

10
11

12

13

14

15

16

17

18

19

20

21

22

Name

UBATT (KI. 30)

switched posit-

ive KI.15

switched posit-

ive KI.15

unit ground (KI.

31)
unit ground

ETH1_TX+

ETH1_TX-

ETH1_RX+

ETH1_RX-

ETH_SCR
ETH2_TX+

ETH2_TX-

ETH2_RX+

ETH2_RX-

ETH3_TX+

ETH3_TX-

ETH3_RX+

ETH3_RX-

CAN1_H

CAN1_L

CANZ2_H

CAN2_L

Description
power supply Ubat
switched power supply Ubat

switched power supply Ubat

ground power supply

ground power supply

Ethernet interface 1
(10/100BaseT)

Ethernet interface 1
(10/100BaseT)

Ethernet interface 1
(10/100BaseT)

Ethernet interface 1
(10/100BaseT)

screen for Ethernet

Ethernet interface 2
(10/100BaseT)
Ethernet interface 2
(10/100BaseT)

Ethernet interface 2
(10/100BaseT)

Ethernet interface 2
(10/100BaseT)

Ethernet interface 3
(10/100BaseT)

Ethernet interface 3
(10/100BaseT)

Ethernet interface 3
(10/100BaseT)

Ethernet interface 3
(10/100BaseT)

CAN interface 1 (up to 1
Mbit/s)

CAN interface 1 (up to 1
Mbit/s)

CAN interface 2 (up to 1
Mbit/s)

CAN interface 2 (up to 1
Mbit/s)

Direction
input
input

input

input

input
bidirectional

dataline

bidirectional
dataline

bidirectional
dataline

bidirectional
dataline

screen

bidirectional
dataline

bidirectional
dataline

bidirectional
dataline

bidirectional
dataline

bidirectional
dataline

bidirectional
dataline

bidirectional
dataline

bidirectional
dataline

bidirectional
dataline

bidirectional
dataline

bidirectional
dataline

bidirectional
dataline

Remark

MS 3/MS 4 Card-
Memory

MS 3/MS 4 Card-
Memory



54.2

PIN
23
24
25
26
27

28
29

30
31
32
33
34
35
36
37
38
39
40
41

Name

Not connected
Not connected
Not connected
Not connected

SENSPWR5_1

SENSGND_1

TimeSync

LS_GND_1
LS_SWITCH_1
LS_SWITCH_2
LS_SWITCH_3
LS_SWITCH_4
LS_GND_2
ANAO1
ANAO2
ANAO3
ANAO4
ANAO5
ANAO6

Description
Unused
Unused
Unused
Unused

5V power supply for analog
sensors

sensor ground 1

signal of synchronisation

PWM ground

PWM lowside switch 1
PWM lowside switch 2
PWM lowside switch 3
PWM lowside switch 4
PWM ground

analog signal 1
analog signal 2
analog signal 3
analog signal 4
analog signal 5

analog signal 6

Direction
Spare
Spare
Spare
Spare
output

output
input

output
input
input
input
input

output
input
input
input
input
input
input

Remark

used for timing of
system compon-
ents

Pin Layout Sensor Connector ASDD212-41PA
(yellow)

PIN
1
2

O 00 N o

Name
UBATT_FUSE1
SENSPWR10_1

SENSPWRS5_2

SENSPWR5_3

SENSPWRS5_4

SENSGND_2
SENSGND_3
Not connected
Not connected

RS232_2_TX

Description
battery voltage supply

10 V power supply for ana-
log sensors

5V power supply for analog
sensors

5V power supply for analog
sensors

5 V power supply for analog
sensors

sensor ground 2
sensor ground 3
Unused
Unused

RS232_2 transmit data

Direction
output
output

output

output

output

output
output
Spare
Spare

bidirectional
dataline

Remark

Do not connect
Do not connect

used for GPS-
sensor
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PIN
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
39
40
41

Name

RS232_2 RX

RS232_GND
REV1_P

REV1_M

REV2_P

REV2_M

REV3_P

REV3_M

REV4_P

REV4A M

ANAO7
ANAO8
ANAO9
ANAT10
ANAT1
ANA12
ANA13
ANA14
ANAT15
ANA16
ANA17
ANA18
ANA19
ANA20
ANA21
ANA22
ANA23
ANA24
ANA25
ANA26

Not connected

Description

RS232 2 receive data

RS232 ground

speed signal 1 positive (ind.

and hall)

speed signal 1 negative
(ind.)

speed signal 2 positive (ind.

and hall)

speed signal 2 negative
(ind.)

speed signal 3 positive (ind.

and hall)

speed signal 3 negative
(ind.)

speed signal 4 positive (ind.

and hall)

speed signal 4 negative
(ind.)

analog signal 7

analog signal 8

analog signal 9

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

Unused

Direction

bidirectional
dataline

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
input

spare

Remark

used for GPS-

sensor

Bosch Motorsport
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6 | Mechanical Drawing

6 Mechanical Drawing
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Startingup | 7

7 Starting up

7.1

7.1.1

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

Before Starting

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

— M 60 setup, configuration and calibration: RaceCon 2.1.0
— Measurement data analysis: WinDarab V7
Set up the 100 Mbit Ethernet connection to the M 60.
— All three Ethernet ports of M 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
6 Ethernet Tx+

7 Ethernet Tx-

8 Ethernet Rx+

9 Ethernet Rx-

10 Ethernet Screen

Setting up the Network Interface

The M 60 contains a DHCP server, network addresses can be assigned automatically to the
configuration PC.

1. Switch off the PC's firewall.

Bosch Motorsport
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7 | Starting up

7.1.2

7.1.3

714

2. Set up the PC's network interface as shown in the screenshots.

Genud' General I
e Tou can get settings assigned automatically if your network
E L) supports this capability. Otherwise, you need to ask your network
I' (e v e administratar for the appropriate IP settings.
C
This connection uses the following items: @ Obtain an 1P adress automatically )
O E File and Printer Sharing for Microsaft Metworks ¢ Use the following [P adress
™ Network Monitor Driver a) . :
R nvemet Protocol (TCF/IP) B0 I—
Irystal] Uriitrstal] Properties é',. b)
% Obtain DNS Server adrese sutomatically
Description -~
—C Use the foll DHNS S dr —
Transnision Contio Protocol/ntemet Prolocol. The defaul S L
wade area network protocal that provides communication
acioss diverse interconnected netwarks. [—
™ Show icon in nolification area when connected
¥ Nolify me when this connection has mited or no i e —
d)
o Conecl ot

a) Select ‘Internet Protocol (TCP/IP)".

b) Click ‘Properties’.

¢) Select ‘Obtain an IP address automatically’.
d) Click 'OK’ when done.

Starting the M 60

The M 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 M 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 of www.bosch-
motorsport.com.

Connecting the M 60 to RaceCon

The following screenshot shows an overview of the RaceCon main screen with its areas. All
(sub-)windows are resizable and dockable.

16 /100
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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

Bosch Motorsport Modular_Sensor_Interface_M_60_Manual 17 /100



7 | Starting up

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 M 60 and drag it into the Main Area. A pop-up window to
specify the M 60 program archive appears.

Fle Edit View Exas Help
NEHS| L @@ F[9 -0 | Msynchronize ~ || |[Designmode|| » o @ | & ~| " |Racemode | 1) M @ _
Project 2% Wielcome to RaceCon sl New Project | q
= @ NewProject

& Measurement Container

Propeties - New Project 7 %
4] Fall - T stndard ~ | [ -

a

Background mage \SystemOy

me New Project
Systemlogger [

B Security
Protection False

— Display elements
The curent system overview background
i 428 Systom overvew | ) Datsel manager.
Dato-Now Proct o || o/ " x
Used | T. | Name + [ ] Function [+ source [=] [[ Tvpe Tme Sender Message
a 5
B o/ tetus | BB CAN Log -sionped
Ready. No errors detected - al cleared or state unknown - ol New Project _;
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Startingup | 7

4. Select the program archive delivered with the M 60 (.PST file). An information shows if
the archive is valid or not.
M60 wizard

Click ‘Next'.

Select location of M 60.
M60 wizard

Click ‘Finish’. The M 60 is inserted into the project and RaceCon tries to connect to the
device. Repeat the bespoken procedure for every additional M 60. If you are starting
with a new delivered M 60 you once-only need to assign the mountain location(s).
Please refer to Assign the Mounting Location.

Bosch Motorsport
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7 | Starting up

7.2

No errors detected - all cleared or state unknown 4 New Project

RaceCon detects configuration differences between the M 60and the RaceCon project
and asks for permission for data download.

8. Click 'OK'’ to proceed.

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

Assign the Mounting Location

Because up to eight M 60 can be used in one network for I/0 expansion, the mounting
location is used for determination between the different M 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 M 60 before it can be
used in the project. The mounting location is permanently saved in the M 60. If necessary
you can at any time reassign a different mounting location following the same procedure.

A mounting location must not be used several times in one network, this would disturb
the functionality of the respective M 60.

20/ 100
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Startingup | 7

1.

2.

In the Project Tree right click on the project name e.g. ‘New Project’ and then select

‘Show discovered devices...".

—m

Sool Mms{d  Qpen.
""" % C EH Create measuring views...

-

- (| Show discovered devices...
----- 0=| System overview image...
..... C

iif @ Export...
..... i g"

W 1 (3 Import..

""" 'ﬁ N #f  Properties
..... e R
..... & Jde Rename.

= ﬁ Measurement Container
EI Measurement Folderl -

All connected M 60 are listed.

This Dialog shows detected devices (M60/MSI60) on connected network. &

Legend
[ Discovered

FNumber Shumber
MeD FO2UV0D88202  #138

o ) [Concd | [ 00y ]

Compare the listed device Type, FNumber and SNumber to the identification plate to

identify the device you want to make changes to:
rMotorsport BOSCH

[F 02U VOO 882-01| #102
' Made in Germany

Bosch Motorsport
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7 | Starting up

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

Discovered devices !
This Dialog shows detected devices (M60/MSI60) on connected network.
L s
[ Discovered
[ Discovered. Used

F 02U V00 882-02

M60

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.

This Dialog shows detected devices (M60/MSI60) on connected network.
Legend
[ Discovered

[ Discovered, Used

Shumber
#198

F 02U V00 882-02

o ) [ Coce | [ ooy ]

It is good practice to physically label the M 60 with its mounting location.

Now the device is ready to be used.

A different coloring of the M 60 is used to indicate that the device is already con-
figured in the currently loaded RaceCon project or not (white/orange).

A conflict of several connected M 60 using the same location is indicated by red col-

oring the involved devices:

This Dialog shows detected devices (MB0/MSIE0) on connected network.

Legend

[ Discovered
[ Discovered, Used

22 /100

Modular_Sensor_Interface_M_60_Manual Bosch Motorsport



Startingup | 7

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 M 60 does not work
on any other M 60.

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

1. To activate a feature, double-click on ‘M 60’ in the Project Tree and click on the ‘Fea-

tures info’ tab in the Main Area.

% SampleConfiguration.rip - RaceCon

eup [= ] _Coorio cobond | -y

oo
Stae Aok | Qe rtommagsns | 3 ECUs
[ Hame | Decrgten [} S St

L] | :
FELEE] @ B
[wd Twe | [ = = o |[Tpe]
El = x
" 3 00
=]
=
=
3 = o—
] 1 s v [t
Ready. NG #rrors detected - all cleared or state unknown ¥ New Project/MG0 Center

a) Double-click on 'M 60'.
b) Click on 'Features Info'.

ight features info

ECUID | 3eD00009:4e41202d | [ Copy to cipboard |

Status/Unlock | Order informations

*% Mame Description
l "_1 UPGRADET | FO2U.V01.012-01 - M5160 UPGRADE 1. CCP MASTER, MEASURE 3.RD PARTY ECU

E

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

ar right features info

ECUID |2¢000009:4e41202d | [ Copyto cipboard |

Status/Unlock | Order informations

Name Description

Unlock Feature
Unlock specified feature.

UFGRADE1

Requested KEY:
%

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

when done.

The feature’s status changes to ‘unlocked'.

ar right features info

ECUID [3c000009:4041202d | [ Copyto clpboard

Status/Unlock | Order informations

MName Description
UPGRADE1 | FO2U VO1.012-01 - M5160 UPGRADE 1

P 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 M 60.

Bosch Motorsport
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8 Math and Condition Channels

This chapter describes how to create a Math or Condition Channel.

8.1 Math Channels

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

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

Conditional function

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

If-Else structure with reset

Numerical result

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

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

8.1.1 Creating a new Math Channel

Follow the steps shown in the screenshots.

New Project.rip - RaceCon V2

Edit  View Egras  Help

== =) 8 S [9 -0 - Asynchronize - @wp -, [Designmode|[M] e @ | @ | |9 [ Racemode |2 @ @
e 2 X || @ NewFProject [ MSI-GO Front left 4 b x| [Toobox. 2 x
- G New Project Devices
S MSLE0 Front Ieft 3 Displays -
@ Calibration ltems. , 28 C60D B
b Em susé JFiy Add channel... ~ ch)nel... f Delete channel(s) (0 ooue
& @ us DDUS.
T @ Compoted Chonnds || [T Nl I A 1 = T 2 -
fe Conditional Channels ®oour
| 3 Group adjustments & ooue
§ VO Channels S Ecus

Macros.

R 15
L. @ CCP Magter 1 MS4 Sport

2@ MSI-60 Rear right MS4.4 Sport

{8 Measurement Container {0 M55 Sport
1 M3t

MS40
i Mse2
s
musid
B S50
51 4
| M55
' MSE.6
] vsse
[ TS
N MS15.2
! MS24
e
W PSU-F1
B Bypass ECU
& Costom EOLL

I

Display elements

elements
| B Statisics [ f wath Channeis | fe Conditional Channels | [E) CAN messages | (i) Deviceinfo | [ Setings | @ Fautinfo [ (5) Featuresinfo | Macro actions =
Data - Math Channels 2 x |[Info/status 1 x
Used [ T...| Name + [+ Function [+] source [=] |[ e | Time Sender fYe—
55 info/Status [ BB CAN Log -stopped | G5 SYS Log - stopped
Ready. No errors detected - all cleared or state unknown ~ fe New Project/MSI-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:

a
b)

c)

Create/edit math channel. (o

Define the math channel's general properes and if's calcuiation e

£

Y

d)

e)

Channels fuse F3to search):

adc_diagnostic_state
adc_diagnostic_state (3| |atan
anall bitmask

=g

anall
ana02
anal2

LE
1

i) Symtax: abst)
O o Bt

ums the absolut value from the x value.

[ Met> | [ Frish

] [ Concel

]

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. #M 60 Left#time_sec

2. Click 'Finish’ when done.

The math channel is displayed in the M 60 math channel window.

8.1.2 Creating a new Conditional Function

Follow the steps shown in the screenshots.

26 /100 Modular_Sensor_Interface_M_60_Manual
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New Projectrlp - RaceCon (o= e

File Edit View Exras Help

NEHSI 9 . 9 5ynchronize ~ WPWP + | ma 7] = Rocemode | 2] @ @ _

Project 2 X g NewPopct [ MSI60 Front left 4 b x| [ Toobox 7 x
- @ NewProject Devices
o[l MSL60 Front left I Displays -
i B Calibration Items MS1-60 Front left math channel corfiguration ) 29 ce0-D M
E:z 252 b f» Delete channel(s) [ DoU4
Computed Channels D [~ pesapt.. [+]  Vahe [~ ] conditonalvabe [ : SEEZ
i A Conditional Channels | £ Conditional function... | [® oou?

| ) sg?; d ‘» t: @ oous
4 VO Chennels e

- 0
_a)_')f- IMath Channels Wl MS3 Sport

- o aster MS# Sport
[ MSI-60 Rear right MS# 4 Sport

8 Measurement Container 5 MS15 Sport
W Msa

MS2.0
i mse2
- sl
o mses
B Mss0
S5 1 L
W NS5 5
i msse
s
SIS 1
1 Ms1s2
W sz
B roe
[ PSU-F1
8 Bypass ECU
&3 Comsioem ECLL

Display elements

Weasurement elements

m

sources
[ Stitis | o Math Chanels | /= Condtional Channels | [E} CAN messages | (i) Devieeinfo | [ Setings | @) Fautinfo [ (5) Features info | Macro actions
Diata - Math Channels 2 x| [ Info/Status 7 x
Show all 3\ Wamings | [(0) Messages 00
Used T.. | Name [+] Function [+ source [=] o Sender P

Bt info/Status ({38 CAN Log -stopped | 5B SYS Log - stopped

Ready. No errors detected - all 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 the dropdown arrow beside ‘Add channel'.
¢) 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.. 52 ]
Define the conditional function’s general properties and it's calculation miles. ﬁ
a)
P Name: p_br_front_mc
f: Then:
p_br_front » 20 7| [ max (p_br_front, p_br_front_mx) 7
b) d)
!
Otherwise: Reset value: ¢)
c) p_br_front_m 0 -

(i) If (p_br_front > 20} is TRUE. then return (max (p_br_front. p_br_front_mx). else return (p_br_front_msx)
Reset value is used
before li-condition becomes TRUE for the first time after power-up
or when lf-condition changes state from FALSE to TRUE.

[ o> | [ Ewsn | [ Coned |

a) Enter the name of the conditional function.

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

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

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 M 60 math channel window.

Bosch Motorsport
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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. #M 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.

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

Example: Setting up a condition for maximum front brake pressure.

“Brake pressure front ‘p_br_front’”
40 .

r

30

20

10

RS [P S P,
BT T S RY -

1
1
1
1
1
1
1
—— —— o —
1
1
1
1
H
1
1
1
1

1
1
Max brake pressure of the variable front p_br_front_mx~

40 4 o ' ' '
[ 1 ] 1
1 1 1 1 1
30 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1
20 1 1 1 1
— —:: ——————— T e e - - - -
10
- T F 3
sle 1 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.

28 /100
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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).

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.

Because 40 is bigger than 10 the new value of ‘p_br_front_mx' is 40.

Bosch Motorsport
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8.2 Condition Channels

8.2.1

Condition channel

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

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

Condition combination

— Combination of several (up to 16) condition channels for more complex calculations

— Logical result

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

Creating a new Condition Channel
Follow the steps shown in the screenshot.

" New Projectrlp - RaceCon o)

Fle Edt View Edras Help
NE @ ¥ B E |9 -0 |§8synchonie - MWe - ||, [Deignmed=| [P ]o @ |@ ]G | Racemode |2 M @ -
Project B %X | @ NewPosat [ MSK6D Front left 4 b x || Teobax 2%
©- 6 New Project D]
55 [8 MSL60 Front left 5] Displays =
@ Calibration Ttems B ceo-
CANBusL i Add condition - f Delete condition(s). i 0oUe
CANBus2 @ 0ous
a) _Computed Channels Neme Desciption [=] value =] @ ooue
o2 [Consitional Crannel ‘ ®oou
. Group adjustments @ ool
g 1’;0 Channels (2 ECUs
3 Macros
e Math Channels u xz: zw:
@ CCP Master oo =
B MSI-60 Rear right MS4.4 Sport
& Measurement Container (B 515 Sport
W MS31
Ms20
@ vz
;s
mses
B viss0
[ 1E L4
[ IEH)
W iS55
W sss
Emusss
. SIS 1
S5
W vs24
g ros
B Psu-F1
8 Bypass ECU
&3 Custom 011 2
Display clements
elements
Measurement sources
[ B Statistics [ fe Math Chamels | £ Conational Channels | [E3 CANmessages [ (i) Deviceinfo | [ Settings | @ Fautifo | 5 Featuresirfo| Macro actions
Data - Conditional Channels R x |[Info/Status 3 %
Showall | 3\ Warnings | [() Messages 00
Used | T.. | Name + [] Functn [~] souree =] | Type | Trme Sender Message
B8 Info/Status | EBCAN Log - stopped | (38 SYS Log - stopped
Ready. No errors detected - ol cleared or state unknown | J New ProjecMSL0 Front It Conditiona Charncls @ onime

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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Define the: ions general ies and the dition itself.
Select between single channel Avalus or muttiple constant comparison by selecting the comparing mode. X

a)

3 Name:
b) Comparing mods

3= @ Constant Channel “) Range “) Multiple (constant list)
c) Input channel: Operator: Constant value:

s

d) General settings Qutput settings f,

= Debounce time: 0% ms Qutput mode Constant TRUE/FALSE - | - ——
e

) B Tum off delay: 02| 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 becompared.

* 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 M 60 condition channel window.
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8.2.2

Creating a new Condition Combination

Follow the steps shown in the screenshot.

onize ~ @WP - | [Designmode|[F] 0 @ |® <] | Race

Project B X || G NewProject '[@ MSH60 Front left 4 b 5| | Toobox 3 x
= & New Project Devices
o[ MSL60 Front left

) Displays

W cso0

0 DDUe

4 D0US

@ 00US

(8 oou?

@ Dous
=) ECUs

1 MS3 Sport
. WSt Sport

MSL-60 Rear right MS4.4 Sport
E Measurement Container {8 Ms15 Sport

1 us1

usL0

& vst2

- s

s

B9 uss0

s L4

W NS5

W usss

Husse

S5

W uS152

I us2e

| roe

I PsU-Fi

9 Bypass ECU

2 Custom EC1L

a) uted Channels
e | Conditional Channels
§ Group adjustments

= UO Channels
& Macros

| B Statisiics | /e Maih Chamnels | £. Condional Channels CAN messages [ (i) Device nfo | B Seftings | @ Fauitinfo [ ) Featuresinfo |

Data - Condiional Channels o x || inforStatus 3 x
| 1\ Warnings | [(i) Messages 00
Used [T | Name + [=] Functon [=] source =] |[ ype Time Sender Message

[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:

Combine multiple conditions. ﬁ

Name: |

Add AND Add OR Remove Edit

b)

[ Met> | [ Ensh | [ 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.
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2. Click 'Next' to go to the next page. Choose the output setting of the result:
- Constant TRUE/FALSE: Result is as a constant with the value TRUE or FALSE.
- Blinking: Result is a blinking if the condition is fulfilled.
- Pulse: Result is a short one-time pulse if the condition is fulfilled.
- Toggling output: Result is a pulse that lasts until the next condition is fulfilled.

3. Click ‘Finish’ when done.

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

M 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 M 60 measure-
ment/display variables. CAN bus supports row counter configuration.

— Output configuration: Write M 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 M 60 bus data rate in ‘Properties’ menu.

= 44 New Project
=--43 M60 Center
@ Calibration Items
E CAN Bus 1
CAN Input
@ CAN Outputs
B CAN Bus 2
Computed Channels
f Conditional Channels
@ @@ 1/0 Channels
@ Macros
£ Math Channels
@& CCP Master
# Measurement Container

Properties - CAN Bus 1 x|
EZ14) 1'% all ~ % standard ~ |

Baud rate
Baud rate of the CAN bus

Row counter concept

— Re-use (multiplex) of message identifiers

One byte of message contains row counter

7 bytes payload remaining

Position of row counter is configurable
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Byte 0 Buyte 1 Byte 2 Byte 3 Bute 4 Byte & Byte B Buyte 7
0x100 0 = = Y
0100 1 B3 s dam il B 5 _dam_fr
0+100 2 Q 3_dam_rl B =_dam_rr
Message, Id / Row, Counter / Payload Area
9.2 CAN Input
9.2.1 Input Configuration
Froject L
o & Mew Project
B MSI-60 Front left
Eg Calibration Iterns
CANggm a)
cand  Open-. -‘_b)
- CAN Bu New CAN Channel... -‘_.-_:)
Enmdﬁ:t Import from DBC file... —‘_d
f’: Gf:UF; '; Export to DBC file... _..(_:'
- @ VOChal(© Export.. ..(_91
. B Macros | 5 f)
2 I . la———
e fe MathC @) Impo g)
. &k CCPMa [ Properties og—¢
[ w MSI-60 Rear nght
- ﬁ 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.
Bosch Motorsport Modular_Sensor_Interface_M_60_Manual 357100



9| CAN Bus

9.2.3

924

3. Insert name and description of channel.
Create a CAN input channel - | 2 |
Create Channel '\

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

MName:

p_oil

Description:

engine oil pressure

| ok | | Cancel

L, ~

4. Click 'OK" when done.

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

| Data - CAN Bus 1 7 x|

B showal|
| Used | T.. | MName 3 lz‘ Function IZI Source IZI |

% poi MSI-60 Front left

CAN Channel Configuration

" CAN channel p_oil corfiguration I Measurement value
General
Label E_oil Value = 7 7  none
CANId 01+ hge [ Bxtended “‘—C)
a)—)- Timsout 0} ms Default value 0E| raw e o 00
Use muttiplezcer [] () Show
Muttiplexcer Measurement Sheet
Data
Representation @ Byte () Bt - - d
Start 0 Length 15 :
Type Endan @ Litk O Big
(W S U S
Conversion
b) Factor 1.01%| none/Bit Minimum 0.01%| none
—_— Offset 0.0} none Maxdmum 255,015 none
Unitgroup [ Adjust automatically

a) Extraction of data from CAN bus.

b) Conversion to physical values.

¢) Mini CAN analyzer functionalit.

d) Automatic assignment to measurement view.

Extracting Data from CAN Bus

Representation: Byte
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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.

CAN channel p_oil configuration

General
a—)—> Label p_ail
l—))—> CAN Id 0/%] hex 7] Estended |
E’—}- Timeout 0 ms Default value 0 raw
g)—> Use muttiplexer (2] Hide.. Muttiplexer value 0
Muttiplexer

Bepresentation @ Byte () Bit

Start (2 Length 12

Tyve Enden @ Lite () Bg
E)—>‘ Data

Representation @ Byte () Bit

Start 0 Length 1k

Type Endian @ Ltte © Ba
f 0 1 2 3 4 & 6 7
J—» I T T T T T T I 1
g’—» Conversion

Factor 1.0/ none/Bit Minimum 0.0 none

Offset 0,014 none Mangmum 285,014 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.

Bosch Motorsport

Modular_Sensor_Interface_M_60_Manual 37 /100



9 | CAN Bus

CAN channel p_oi configuration

|

|

i

General

Label p_ail

CAN Id 02 hex [ Eended |

Timeout 0 ms Default valug 0F raw
Use multiplexer () Hide... Muitiplexer value e
Muttiplexer

Bepresertation @ Byte () Bit

Start e Length 1k
Type Enden @ Lite () Big
Data
Beprasertaton ) Be © B
Start 25k Length 7
T Edan  © Lite O Bg
T2 Fide mage

7165 a3 2110

| o[ = S

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.

9.2.5 Conversion to Physical Values

9.2.6

Conversion

a e
)—)- Factor 1.0 none/Bit Minimum 0.01% none 4—2

f
E)—>- Cffset 0.0 none Madmum 255,015 none <_)

d

) o
Unitgroup: [T Adjust automatically <—g)

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 M 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.
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surement value

Value = none

Raw Value O, O,

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 M 60, insert the channel in an online
measurement sheet which is described in the next chapter.

asurement Shest

9.2.7 Online View of CAN Channels in Vehicle

1. Double-click on ‘Sheet 1" in Project Tree.

Measurement Sheet 1 is displayed in Main Area.

= 4 New Project
= .48 M60 Center
= & Measurement Container
=] Measurement Folder 1
[ | Sheet 1
. @ Sheet 2
i @ Sheet 3

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

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

Measurement Sheet.
- R e e DD DD oD Do oo oo oo oE
= 4 New Project -

= 8 MGO Center

B Calibration Items |
5 W CANBs1 |
W CAN Input
B CAN Outputs 1
o B CANBS2

@ Computed Channels |
4 Conditional Charnels =

+ & 1/O Channels 1 S
@ Macros

4= Math Channels [}
@ CCP Master
@ Measurement Container |
& ® Messurement Foldr L |
m Sheet 1

B Sheet 2
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4. Click on folder 'CAN Input’ of desired CAN bus to display available channels.

@4l Fronc |8 MEICerie | [ Moasroment Folder 1 arx
= &4 New Project Devees |
= .89 M60 Center e |
® Calibration Items 3 e
= @ CANBus1  Creuer Guge
@ CAN Input [ere——r—
@ CAN Outputs 1l Temperstre Gauge
© @ CANBus2 L R
@ Computed Channels o
# Conditional Channels i i B
4 1/0 Chamnels E
@ Mooos ¥ oo
fe Math Channels 2 Chorscesics
o £01 fachor ] Bk Curvecr o
= @ Measurement Container —
& @ Measurement Folder 1 Wt
% M Sheet 1 13 84LEDs
@ Sheet 2 cannel = none ﬂ, 5 Common

5. Drag desired measurement channel and drop it on the measurement element.
The measurement element displays the values of the assigned channel.

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

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 creation from nts ’\
Choose the desired measurements to import as a channel and click 0K

200 channels and 64 messages available channels to impaort :
Name U ld  5ize RowCir RowVal D. =
Bacecf g 778 16 L4
Baceyf o 778 16 Add ->
Qaccz_f a 778 16
CBE_asr m 1 0 0 gzl
BB _ekp 772 1 0 1
Q B_as 772 1 1] 1
EBB_laptrg 772 1
BB lca 772 1 0 1 e
BB lcsw 772 1 0 1 = =
ERE s 772 1 0 0 -
BB 2 772 1 0 0
B mamesn 7 1 n ) =

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

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

An 'Export Selection” window opens.

<[l CAN Input

3. Specify the filename.
4. Click 'OK" when done.

9.2.10 Import RaceCon CAN Configuration
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.
Importing from file exportfile.rex(2.2.2.0)...

-8 160 Center

CANBgl
\?‘Eil__-l

o8 CANBuZ

4. Select channels to import.

5. Drag and drop the channel to ‘CAN Input’ of desired CAN bus on right hand side.

Bosch Motorsport
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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 MSIB0.rex(2.4

Select for all ambigous cbjects 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 ftems/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 [Intargetpmject-time_secﬂ‘ libration ftems/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 M 60.

9.3.1 Output Configuration

Project a X [
= &4 New Project

=88 M60 Center
@ Calibration Items
@ CANBus1

CAN Input

CAN Outputs

% @ CAN Bus 2 Qpen... -
@ Computed Channg New CAN message... < )
f« Conditional Chan ¢ Export... 9

= @ 1/0 Channels & Import... d)
& Macros - o
f Math Channels [ _Properties <

@ CCP Master

=- @ Measurement Container
= @ Measurement Folder 1
® Sheet 1
@& Sheet 2

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).

9.3.2 Create new CAN Output Message Channel

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

The ‘Create new CAN message’ window opens.

Create new CANOut nﬁs_

Corfigure the CAN Out message and an optional multiplexer.

7|2

MName CANMessage
CAN Id fhex) Extended
Grid 100ms ¥

Lize multiplexer
Multiplescer

Fepresentation @ Byte Bit

Start Endianness Little @ Big

Mumber of rows

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.

> SampleConfig n.rlp - RaceCon

FEI I - 3 Synchronize - ¢ [Desigamode] » o 8 4| |4 Recemode 2 M @ 5
file Edt Yiew Egras Hep
88 T 8 Moo Certer | v T

= &4 New Project —
=48 60 Center
® Calbration Items . Lenid

feed ] Mepsrimotdonasts
Memwerasowces
L
No errors detected - all cleared or state unknown S New Project/MGD Center/CAN Bus 1/CAN Outputs/CANMessage_123

a) Output messages on CAN bus].
b) Definition of CAN message.
¢) Content of message.

6. Click on'M 60" in the M 60 Project Tree to display all labels.
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7. Select the desired measurement channel and drop it on message’s bytes.

SampleConfiguration.rip - RaceCon

T T

= o4 New Project
& Calbration Items
© @ CANBs1
@ CAN Inout T - U mnpem
i“r':”mi’-"‘ i . pas T
@ W CANDs 2 P tevas  [—]
& Computed Channels ks =

£ Conditional Channels
+ & 10 Channels & Add gov.... (i Delets igws) | B8 Delete

Bl Ml ded Gl et Byt Bt a7

& Math Channls
ar CCP Master
& 4 Messurement Contalner

No ervors detected - all deared or state unknown & Néw Project/M60 Center/Calibration

The measurement channel is assigned to the CAN message.

9.3.3 Set up of Word Length, Byte Order and
Quantization

|64 s s 19 60 Coreee | o« T

8 New Project
= .88 MG0 Center
9§ Calibration Items

= B CANBus 1

@ CAN Input

B CAN Outputs
B CANBus2
& Computed Channels
4 Conditional Channels

£ Math Channels
& CCP Master
& @ Measurement Container

x|

[CREEC L
B oo oo
A D e O
a ot
2 o0
2 oc
a8 o
2 e
- ;

Macro scsom.
Na errors detedted - all deared or state unknown &3 New Project/M60 Center/Calibration

Set byte order of channel on CAN bus

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.

=-[ 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.
Importing from file importfile.rex(2.2.2.0)....
DragADrop elements.

4. Select channels to import.
5. Drag and drop the channel to ‘CAN Output’ of desired CAN bus on right hand side.
6. Click ‘Next'.

Bosch Motorsport
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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 M5I60.rex(2.4.1.2)...

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

bel ambiguity...
Assigned Label Project Label

Assigned Source

Status  Label Source
m A e N i taroet project - tme_hour/Calibration ems /...

[Intarget project - time_min/Calibration ftems/MS...

time_min  MSI-60 Front left  MSI-60 Front left time_min

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

g) time_sec  MSI-60 Front left MSI-60 Frort left time_sec

7. Assign the ambiguous channels to the desired source.

8. Click Finish'.

Bosch Motorsport
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10 Analog and Frequency Inputs

This chapter describes the analog and frequency inputs.

10.1 Features

26 analog inputs (with Software Upgrade 2; 6 analog inputs available without upgrade)
- 0.5V

12 bit A/D converter

Switchable 3.01 kOhm pull-up resistor

8 kHz acquisition rate, up to 1 kHz recording rate
— Linear phase digital filter

4 frequency inputs (with Software Upgrade 2; no frequency inputs available without up-
grade)

— 5V Hall-effect type, 2.5V trigger level
— 20 kHz max. frequency
— 10 ms measurement window
4 PWM outputs
— Low-side switch
— Upto2Aeach

— Output frequency selectable

10.2 Measurement Channels

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

| Data -f_wheel_fi 7 x|
3| Show all
Used | Type | Name ~ | Source lZ] Description
B fwheelfl &3 M60 Center Wheel force front left
Q f_wheel_fl_fi ﬂ M&0 Center Wheel force front left
Q raw_f_wheel_fl ﬂ M&0 Center Wheel force front left
BB rawfwheel fifi SRIM6D Center Wheel force frort left

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

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

Measurement label Function

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

Filtered channels are routed through digital low pass filters:

— M 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.
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— Latency compensation — no filter delay in recorded data.
10.3 Configuring Inputs

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

2. Expand the list of 'I/O Channels’ by clicking on '+" in the M 60 Project Tree.
Project o x
..... «HE AMA_DIFF27 -
..... <dE AMNA_DIFF28

..... <dE AMNA_DIFF29

..... <dF ANA_DIFF30

..... “iE AMA_DIFF31

..... «HE AMA_DIFF32

- 5F ANAOL

i =4E ANADZ

..... sHE AMAD3

=1....[+]
=

= }‘} AMADS

&
=
=)
=
[N}
m

..... @ PWM_OUTO1
..... - PWM_OUTO2
..... - PWM OUTO3 -

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

-

Bosch Sensor Wizard X
Select Sensor
Select a sensor, based on the order number.
a
I-DL = Sensor category [ TEMPERATURE SENSORS = | Calbration data
Sensorgowp  [[Al] 2 | & Pulp
e
Ohm T -
Order number = MM
o »  EEE
0280 130039 m 2
0281002170 144 110
B 261208 155
B 261209 160 186 100 o
B 261209 163 =
B 261209 165 01 32 8
B 261209 167 01
B 261 209 168 5 i L
834 50
TEMPERATURE SENSORS 1 “
1707 30 [
Sensor group 2500 20
NTC M12 1792 10
d -
—’—)—[ =% Open datasheet ] 5896 0
[ < Back ] [ Next > ] [ Finsn | [ canca |

a) Choose the sensor’s category.

b) Narrow your choice by choosing a type.
¢) 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 M 60" window opens.

6. Enter channel name and description.
Create channel on M60 Center

Outlet temperature of radiator

[ o | oo |

7. Click 'Ok’ when done.
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10.3.2

The channel is inserted into the M 60 Project Tree.

+ SampleConfiguration.rlp - RaceCon
BT EINE AL
File Edit View Extras Help

&2 Synchronize - , |Design mode| » o 9 Race mode | [} & @

@ NewFroject )3 M6D Center |
= a4 New Project _
=49 M60 Center
i @ Calibration Items Getoa
® CAN Bus 1
©- @ CAN Bus2 T
H Computed Channels p'd ==
J Conditional Channels
g & 1/O Channels raw_{_rad_out
<3 ANAO1 —
<3 ANA02 I
a) raw_t_rad_out_fi
D=
- £3|Show all I
[sed_| Tipe Nar + P Funciion d)
b) g raw_t_ra
’ =1 l_rad_cui
= t_rad_out_fi
a) Channel is linked to ANAOS3.
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
Configuring a generic linear sensor
Example: Acceleration sensor 5 g
— From sensor data sheet — operating characteristics:
Qutput Signal
Zero g (Ts = 25°C. Vgp = 5.0 V) Vorr 225 2.75 "
Zero g (Vpp = 5.0V) Vorr 20 75 30 v
Sensitivity (T, = 25°C. Vgp = 5.0 V)% s 380 400 420 mivig
Sensitivity (Vpp = 5.0 V) s 370 4301 mvig
Bandwidih Response LIEYTY 425 50 575 Hz
Nonlinearity NLguT -1.0 = +1.0 % FSO

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

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

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

Drag the 'Sensitivity/Offset” analog signal source from the Toolbox and drop it on the
desired analog input channel in the M 60 Project Tree.
A 'Sensitivity/Offset Wizard' opens.

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

The internal M 60 pull-up resistor is used to get a 5 V signal at the analog channel of
the M 60. It allows you to use a push-button.
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The fixed value of the internal M 60 pull-up resistor is 3,010 Ohm.
ey | Offset Wizord - Add e o x
mmmahm =
U puac F
Prabp obar & = Ok

5. Click ‘Next’ when done.

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

Sensitivity / Offset Wizard - Add New o =
Sensitivity / Offset Properties I
Adiust senstivity and offast by edting the values on the right side
N " "  Ads urit group Y Ads urit c
: : [ascsleration -
6 8 B
: : Sensitivity
4000[z] mv/q ld)
4 <
Offset -
) 2500012 mv

a)

0 1000 2000 3000 4000 5000 6000
—)—> mv

a) Physical (channel) value.

b) Electrical (pin) value.

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

6. Click ‘Next’ when done.
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7.
8.
9.

The third part of the ‘Sensitivity/Offset Wizard’ opens. Working with automatically
created measurement sheets is explained in chapter Setting up an online Measure-
ment.’

Sensitivity / Offset Wizard - Add Ne-l &
Analog Source Properties I
Adjust the analog source properties.
g Limit minimum b)
50 o || |ee——=2
¢ Limit macdmum
50 g G)
¢ Output data type -
16 Bit -
-
- 2
Use adjustment valus d)
-
00 g
a) o0
=2
=
4
k3
E
" . Weasurement sheet e)
o 000 2000 3000 a0 5000 000
my - <

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.

Click 'OK" when done.

+ SampleConfiguration.rlp - RaceCon
PTG 3| & Ga@ F|9 - -3 Synchronize - | ° g l:l Racemode |2 &l @ _

' File Edit View Extras Help

"G New Project ) #8 M60 Center |

=-.88 M60 Center -

@ Calibration Items [ ANAD4 Red-539
CAN Bus 1

® CAN Bus 2
Computed Channels
£ Conditional Channels

=- & 1/O Channels

<d ANAOL
<@ ANAO2

=- <d ANAO3

Data - ANAD4 2 X I5)

— 1| | d) o

¥ Fncion

b)

a) Channel is linked to ANAOA.

b) Available measurements for channel.
¢) Input pin pull-up resistor is activated.
d) Sensitivity and offset value for sensor.
e) Adjustment is enabled.

The channel is inserted into the M 60 Project Tree.

Available measurements for channel

Measurement label
raw_name

raw_name._fi

Function

mV value of sensor

filtered mV value of sensor
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Measurement label

name

name_fi

10.3.3 Configuring a generic nonlinear sensor

physical value of sensor

filtered physical value

Example: Thermistor 5 kOhm

— From sensor data sheet: resistance values over temperature

PART NR.: 2381 640 502

HTGLE100E3502

Toper Rt Toper RT
rel [] el 1]
-40 166 047 u] 16 277
-39 119 950 5 12 669
-30 87 600 10 9 936
-25 64 643 15 7 849
-20 48 179 20 8244
-15 36 250 25 &5 000
-10 27523 30 4030
-5 21078 a5 3 267

— The sensor has a nonlinear behavior.

— Use characteristic curve for linearization.

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

? +5V
3 kQ

|
Pull-up Pin

0
- |
|

Function

Toper Rt
"€l [
40 2 6R5
45 2 166
50 1903
55 1494
60 1245
65 1024
70 876
73 740

Thermistor

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

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

Toper RT
["cl 2]
a0 628
85 535
a0 457
95 399
100 338
105 292
110 251
115 221

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

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

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

the M 60.

Bosch Motorsport
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It allows you to use a push-button.
The fixed value of the internal M 60 pull-up resistor is 3,010 Ohm.

Sensativity [ Offset Wizard - Add New

T (T N T /)

5. Click 'Next" when done.

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

Characteristic Curve Wizard - [Eox

| Ct istic Curve F i
Adjust the sampling points using the grid on the right side.
a0 T T T T T T X Pis unit Ohm ) b)
s0 L : : : ¥ Axis unit group Y Axis unit
temperature 'l [’C v]
e Ohm 'C c)
1 632 an
60 +
2 876 70
a) 504 3 1245 60
—_ o 4 1803 50
40 5 2665 40
[ 3700 30
30 q
7 5000 20
20 1 8 5950 15
(&3 0
o d ]
o t t t t t t
o 1000 2000 3000 4000 5000 5000 7000
‘Ohm
< Back Next > Finish 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).

6. Click ‘Next’ when done.
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The third part of the ‘Characteristic Curve Wizard" opens. Working with automatically
created measurement sheets is explained in chapter '11.2 Setting up an online meas-

.
urement’.
Characteristic Curve Wizard - Add New| =]
Analog Source Properties
Adiuet the anzlog source properties.
%0 Tt minimom
100 T b)
* Limt masdmum
0] ©
70
Output dafa hype c)
50 166t - I
o T == d)
a) . 00 ©

o
o o 2000 a0 000 6000 aoo0 7000 | | Messurementsheet e)
Ohm - €

[C<Bace ] et [CFmsn | [ Canee | |

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.

7. Click 'Finish” when done.
8. Enter channel name and description.
9. Click ‘'OK" when done.

The channel is inserted into the M 60 Project Tree.

Q 74l Proecs V9 M0 Center |
=88 M60 Center -
@ Calibration Items =

CAN Bus 1
@=- @ CAN Bus 2

Computed Channels
- f Conditional Channels
= #§ I/O Channels

- < ANAO1

- <} ANAD2

<0 ANAD3

< ANAO4

Used | Type | Name v O Function

=] raw_t_air
b) g raw_t_air_fi
e {_air

=] 1.air

=1 Lol

a) Channel is linked to ANAOS.

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 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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10.3.4 Configuring a Multipoint Adjustment

Example: Measurement of wheel force

Physical property ‘wheel force’ not directly measureable.

Load transfer through suspension kinematics.

Physical value at sensor position defined by vehicle.

— Curve definition by online adjustment at vehicle.

mulp-  [Orce al sensor

Force at wheel!

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

3. Drag the ‘Multipoint Adjustment’ analog signal source from the Toolbox and drop it
on the desired analog input channel in the M 60 Project Tree.

A 'Multipoint Adjustment Wizard' opens.
4. To activate the internal M 60 pull-up resistor, check the box.

The internal M 60 pull-up resistor is used to get a 5 V signal at the analog channel of
the M 60. It allows you to use a push-button.

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

Serndivity [ Oifset Wizard - Add New |
Fin Propesties =
Carbine ey aron o propectans.
Lzn pulg: 7
Pulkp yaiue [0 =L

-_IMEI&Ié

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

Multipoint Adjustment Wizard - Add New 25
—
Select the adjustment type and edit the point values. =
B | Y Axis unit group Y fis unit C)
| e e
[ Adjustment type d)
" Four-point adjustment '] ————
Adjustment points e)
N
1 0
a) g 2 10000
=z 3 30000
» + T

b) H 3 4
e Foint No

) () [

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.

The third part of the ‘Multipoint Adjustment Wizard’ opens.

Multipoint Adjustment Wizard - Add New x|

Analog Source Properties
Adjust the analog source properties.

/]
N\

00 =N
Limit masimum
50000,0 = n

Output data type
16 Bit -

l.

o

-«

V' Use adiustrent value

00 = n |

€)
Measurement shest 4+
—

Point No ™ wiite protected

|&

a)

<Back e | o | concal |

4

a) Physical limits of channel.

b) Enter physical limits of the sensor.

¢) Choose data type of the measurement variable.

d) Enable additonal online calibration.

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

7. Click 'Finish’ when done.

8. Enter channel name and description.
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9. Click 'OK" when done.
The channel is inserted into the M 60 Project Tree.

64 et [ WSSO front et

< s 0ees

) Doncorta | I Seirgs | & oo & Feaario, 51 A4S BBl

Ressy. No evosdetected sy

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

Online definition of the curve is covered in the chapter ‘Online Calibration of Measure-
ment Channels [ 76]'.

10.3.5 Digital Filter Details

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

Analog | Digital m
I

Input

Pin Display
o Signal AD Digital Dawnsampling| Sensar » Storage
Conditioning ) Converter " Pre-Filter > Digital Filver > Evaluation Davice
1 8kHz 1kHz Recording
1 Rate

Digital filters eliminate ‘out-of-band’ noise

Spectrum

P Filter Characteristic
- /

/ Sensor Signal Spectrum

Mg e

\ /

Frequency

Cut-off frequency automatically adjusted to recording rate
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4 spectrum
————————
A
Y
0.4 x recording rate; ‘\0.5 x 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 signalwith noise Recorded signal 100Hz

(fitere d)

Latency compensation — no filter delay in recorded data
— Filtering is (smart) averaging over several samples.
— Filtered signal is delayed with respect to real time signal.
— M 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.

10.3.6 Configuring a Frequency Input

This function requires the installation of Software Upgrade 2.

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

Bosch Motorsport

Modular_Sensor_Interface_M_60_Manual 59 /100



T *)

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

3. Drag the 'Velocity’ digital signal source from the Toolbox and drop it on the desired

‘REV' input channel in the M 60 Project Tree. The 'Velocity Wizard' opens.

& &
Velocity Properties

Corfigure a frequency input to measure a linear velocity.
a
Number of incremerts: me - )
. b)
Wheel circumference: 2000 mm - p——
c
Output data type: 16 Bt 5 - )
d
Limit minimum 0F kmh — —)
e)
Limit maimum 40012 km/h ——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.
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6. Click 'OK" when done. The channel is inserted into the M 60 Project Tree.

e R [ e e [ NGO Fond et

i X

<3 AvADFRL

Dot U0 Charls & x| [orsan

- || B Cattmesages [ i) Do | B Sengs | & Fourio | & Fomvessio | 58 ANADS| <@ revor | BB

-~ [Tpe ma e —"

Ready.

- e Prject/MST 60 Front O Chonnci REWL

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
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

NOTICE

Measurement of ,Revolution’ is similar.

10.4

Configuring computed Source

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

— Computed vehicle speed

Lap trigger (covered in a special section)

Sensitivity/Offset calculation on input channel

Characteristic curve calculation on input channel

PWM output control (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 M 60 Project Tree.
A ‘Computed Sensitivity / Offset Wizard’ opens.

Bosch Motorsport
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3. Click 'Next' when done.
The second part of the ‘Computed Sensitivity / Offset Wizard' opens.
Working with automatically created measurement sheets is explained in chapter Set-

ting up an online Measurement.

X
Analog Source Properties
Adjust the analog source properties.
2000 - T Limit rminienum b)
1000.0 =5 |
2500 N Limit mgsxarmum
H i ! 23000 =
e T 4O
b <
/"'“’ 1681t 2
/ g
a) Iv " Force quantization
\ b Factor  [1.0 ] Frnc / d)
'S ot Jos =
1000

&0 easurement s e)
0 200 400 600 800 1000 1200 1400 +—
" hed

a) Physical limits of channel.

b) Enter physical limits of the sensor.

¢) Choose data type of the measurement variable.

d) Enable additonal online calibration.

e) 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 M 60 Project Tree.

10.5 Hysteresis
The hysteresis function avoids the high-frequent switchover of the measurement channel

value. The hysteresis can be adjusted for each input measurement channel individually
and can be used for further processing.

1. Click ‘Measurement Sources’ in the Toolbox.

2. Drag the 'Hysteresis’ computed source from the Toolbox and drop it on ‘Computed
Channels’ in the M 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 M 60 Project Tree.
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10.5.1

10.5.2 Setting up calculated Speed

o 4 New Project -
=--49 M60 Center

= @ CANBus1

o B CAN Bus 2

Special Functionality: Vehicle speed

@ Calibration Items

@ Computed Channels
fe nmot_hyst

il New Project }'ﬁ ME0 Center |

nmot_hyst

Output

16 Bit L -
nmat_hyst_boolean

= @ 1/0O Channels

Data - Computed Channels

| B3 | Show all

£ Conditional Channels

<l ANAOL
<} ANAO2
<l ANAO3
<] ANAO4
=- <0 ANAOS =

sag | Tipe Name N

L=l =Ry

nmet_hyst
nmot_hyst
nmot_hyst_boolean

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

This functionality allows:

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

— Calculating vehicle ‘speed over ground'.

wheel slip/lock under braking.

Vebhicle speed calculation function

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

< limit.

> limit.

Calculated speed is average of both speeds if speed difference between wheels

Calculated speed is maximum of both speeds if speed difference between wheels

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

1.
2.

Calculated speed is speed of 2nd fastest wheel.

Click on tab ‘System Overview'.

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 M 60 Project Tree. Do not drop it on ‘M 60’!

ALy T

L - |~
@R &
[ |

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.
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4. Click ‘Finish” when done.
The speed calculation is inserted into the M 60 Project Tree.

5 ' SampleConfiguration.rip - RaceCon

m—_]-ua-n =
e a3
MSL
B Calibration Items d rob <)
& B (ANBs 1 ST
B CAN Input Gotamemsat [V Cow = P p——
B CAN Outputs ad - . S o 0
e s
o B CANBus2 = = - D
5 @ Computed Channels N T =l - i
& tenot_hyst acw
£ Conditional Channels g Seetrpabuiiet (@0 et =4 e
Scontrntbott | WDt =] e
ceo-0
s s 2l o
Swiroant (93 2l p-jo
Spest ghewnce T o B .,ew

|8 = ura (RN ag - mopped

No errors detected - all deared or state unknown Bl New Project/Speed

a) Speed calculation in M 60 Project Tree.

b) Measurement channels calculated speed and calculated distance.

¢) Configuration window.

10.6 Configuring PWM Outputs

PWM
— Pulse Width Modulation
— Output frequency is constant.

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

M60 : +12V
I
]
electronic 1 LS_SWITCH
switch

GND

M 60 has 4 PWM outputs:

Low-side switch

Up to 1 A each

Selectable output frequency

Duty cycle controlled by characteristic curve.
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Duty cycle 20%
(switch closed)
1 =

Usut

 —
Qutput frequancy Time

Duty cycle 80%

stf—
Uout

L]
-——

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 M 60 Project Tree.

A 'PWM Out Wizard’ opens.

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

PWM Out Properties
Select an input channel and adjust the sampling points using the grid on the right side.
120 T T T T T Input channel a)
: : : : : | B [ tecu_core IZ|
Quitput frequency b)
1000 Hz
T none c)
.................................................... J 1 0.0 0
2 50.0 0
3 70.0 100
@
E ................................................... [ 35,5 100
> B

1_:;0 120 Measurement sheet d)’

3. Click ‘Finish’ when done.

4. Enter channel name and description.

Bosch Motorsport Modular_Sensor_Interface_M_60_Manual 67 /100



10 | Analog and Frequency Inputs

5. Click 'OK" when done.

The channel is inserted into the M 60 Project Tree.

File Edit View Baras Help
NEEHS | % 2@ 7|9 - - | @Synchonize ~ @ RP - | |[Designmode|| » o @ |5 | E | Racemode |2 W @ .
Project # R dal NewFroect [ MSI-60 Front left 4 b x | [ Toobex r X
<@ ANADIFF2T - Devices
<@ ANADIFF28 5 PwM_1 Display elements
< ANADIFF23 — c — Mezsurement clements
<3 ANA_DIFF30 J Measurement sources
-} ANA_DIFF31 i (=) Sensors
<@ ANADIFF32 ] Bosch Wizard
%3 ANAOL d) Cutpat fragusncy [ Customized Sensor
i ANAOZ 000z (3 Analog sources
<@ ANAD3 mc e
3 ANADY B Multipoint Adjustment
33 ANADS B Sensitivity/Offset
53 ANAGS 1) Freauency sources
“d ANAO? Characteristic Curve
@ AnA Revolution
2 o
=) Digita sources
:; t:gﬁj B Digital Channel
<@ LDTos Group Adjustment Channel
< LVDTOS (=) Computed sources
- LoTo7 § Adiustment channel
LvDTo8 [ Charcterisiic Curve
a) < PWM_OUTOL [ Fuel
B PwMl E fx Gear Lookup Table
= i Hysteresis
< PWM_OUTO3 Lapirigger
< Pncous
< REVOL Sensitivity/Offset
- REvo2 [l Speed
T Macros
f« Math Channels L4
- @ CCP Master ~||[ £ Conditonal Chiannels | [E} CANmessages | (i) Devicsinfo | B Setings | @ Faut o [ (5) Features o | -a pwh_OUTO1 | [+ | [Wacroach
| Data - PWM_OUTO1 7 x| [Info/Status 7 x
5 I [Showall| 1\ Warnings | (i) Messages o/
Ussd | Type Neme \ Type Time Sender Message
b) = PWN_T
3 PWH_T
« i ’
Ready. No errors detected - all cleared or state unknown -2 i 1 OUTOL/PWM_1 J
Diagnostic channels
Measurement label Function

pwm_err_Is_out_01_OL
pwm_err_Is_out_01_OT
pwm_err_ls_out_01_SCB
pwm_err_ls_out_01_SCG

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

M 60 configuration

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

Use RaceCon to create and download configuration from the PC to M 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 [ 15] 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 M 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 M 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 M 60 Project Tree

indicate a successful download and system consistency.

Mew Project [ Io/Sistus
B “ 1 @ Errors | [ i Warnings | [() Messages(4)
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 M 60 in the M 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

M 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.

Bosch Motorsport Modular_Sensor_Interface_M_60_Manual 71 /100



11| Online Measurement

Fie Edit View Etrs Help

NEES % 2@ S| - Fynd

hronize « @ we - | [Designmode||[b] o 8 (@ 100% - S |Recemode |2 M @ L[ S| T ol o B ook Hr e b £ 8

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|

|| @ Errors | i\ Wamnings(6) | (i) Messages o6 K

[ InfosStatus. 1 x

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

a ET™

Data - Sheet 1

&
hc

Wl
=0
2
o

¢« X @ e B

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 x @ 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
Sheet1

x| |

Data- CAN Input
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

2. Click on ‘M 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 M 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

Sheet 1
[ Sheet2

B Measuroment Folder 1

4 b x| [Toalbox 7 x

Data- Sheet 1
= o
=] Channel

lrren [l

Measurement |

-
X |4

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.

. .
H H
- - S tiregs
: : Change to ¥
. . i
Farrarye charas - o
K o B
43 Copy
B Appearance
&) Espot.., Colar scheins
() ot Segment shaps
Waliie abgnmert
T Peopertiss
l"' E Data
F Delete Decimal places
[ Desciiplion
Digits
Remayve a5 defauk -
E Linked o
4y Brirg to Fronk
2y Serditn Bk
RaceCon offers different types of measurement elements:
o en M
el 2]
o 40
A )
a
e
m
10
o
o
Fiti] nms
I'rm_:n-_u lr:ufzul:
b) c)

a) Circular gauge

b) Temperature gauge

¢) Vertical Bar graph style
d) Horizontal Bar

time sec |

Bs s W

Measurement label

s akandard + | 3] =
Defaull
Rouwnd
Cented
1]
spstem time: second
3
Bl time_zec
"
351
50 M0 @D W w6
d)
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Numeric indicator

—— time_sec

18 17 T

physical value

B - 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 M 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.

Invalid path '17604229132/17604030347/131846/

a) Select existing sheet from list or enter name of new sheet.

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

from the M 60 context menu.
Project 3 x al

Bl

Create measuring views.,, €—ft—

Open...

Download configuration...
Save 3
Synchronize 3

Create dataset...

T £

PIN/SuperPIN...

Export..
Import...

Properties

X& @

Delete
Data - M60 Certer

Rename...

e

a) Click to create measurement sheets.
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The automatically created sheet is inserted in the Project Tree under ‘Measurement Con-

tainer’ and '‘Device Channels'. If the M 60 is connected to RaceCon, live values of the chan-

nels are shown.
Project
= §a] MNew Project
) o83 M60 Center
- B Celibration Items phys 65 g
= CAN Bus1
CANBus 2
. [ Computed Channels L
- fe Conditional Channels
- [ Group adjustments
%@ VO Channels b)
... % Macros
w Je MWath Channels
Wk CCP Master
S Y Measurement Container
aly o Device Channels
acceleration
- Measurement Folder 1
.. B Sheet1
B4 Sheet2

B X | & New Project Device Channels

acc_lat - User-defined

40 %

SENSITIVITY
OFFSET
ADJ_VAL 0=

L

Zeno poirt
calibration

raw 0.0 m

a) Access to sheet.

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

d) Button for online offset calibration.

11.2.2 Using the Measurement Sheets

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

2.

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

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

acc_lat - User-defined

phys 0,0000 G SENSITI. 400,000 ——
raw 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. M 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.
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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 [ 56].

2. Download the configuration on the M 60. To connect the M 60 to RaceCon, see
chapter Connecting the M 60 to RaceCon [ 16].

3. Click on the desired channel in the M 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 @

)

= G NewProject
ool

© Calbration kems
CaNBus1
CANBus2
Computed Channels
e Condtional Channels
§ Group adjustments
3 Grow
5 Growpl
& 10 Chamnels
- < ANAOL
B et
< AN
g ANAG3
O <0 ANADS
B fwheel i
& < ANADS
B fwheel fr
- < ANADG
B fwheeld

s |%

)

&4 NewPropct | 59 M6 Center

» x | [Tosox X

Raw

Phys

53000 mv

g0 isog N

Calbrat toorts

Used [ Tpe Moo+ [=] Frcion
B rewfwheslfif
B rewfwheslfr
B fuhoeltrh
B Cheetr

(@ inosous
Ready.

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

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.

12.1 Error memory representation in RaceCon

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

.\

No information

[
B’
B
0
i

12.1.1 Accessing the memory

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

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

o

)

®
-]

ONAEEEEAA

e

Sender Message

EY T e
=

i
i

P B

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

No information o0 Nerget ety e e et .

123318 DDUIO-NewProject  Start of cabe breskage detection succese O

©60600
RGREE
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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

o 5 CanBus2

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

B CompaedChames a0y Openine Qi 1AZI08227 A

o @ ooumi:
bt

a8
B Leptigse
e

Strtdetctin of e @ speed

Hessage

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

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

Noinformation 1§ s oouso-enproser oty dewred e eremenery

D 7338 DOUD-Newpoedt  Strtofcablerekage dtecton successfl. o

7 New ProjectDDUIONIO Grarrels

12.2.2 Error Properties

The following channels are recognized and memorized inside the devices:

err

@B@Q@IIHI@IH

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

error_location_rotate _ Dbug error location rotation

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

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

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

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

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

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

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

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

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

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

on error 2 ... n-1

il ment list

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

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

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

azurement list

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

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

4 Channel Measurement
Actual measurement rate
Default measurement rate

4 Channel properties
Address
Annotations
Description
MName

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

0x 25040895

signals global state of error manager
error_state

| Physical conversion

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

Physical maximum 2
Physical minimum 0
Physical quantisation none
Physical unit

Annotations

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 =
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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".

TAZ06 2525
TAZ00062526 A0
HR06 2827 20

([ET)

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

T ook enromt e e Dt 000 A 00175

;l 2 [Show ]
[=]

@ 733 0OUD-Mewromt  Sertofcalelestage detacoon succsst o)

TR A PTG
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13 Firmware

13.1 Firmware and Configuration

M 60 holds 3 types of data:
— Firmware: the software (PST program file) of the M 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
e e | Firmware Version7.2 | o | o | Firmware Version 7.2 |
7.2 y ‘Update Firmware'
My Open Consistency check
P'foﬁ& —l: | Conﬁguratlon I4............................1»I Conﬁguratlon |
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 M 60.

RaceCon [~ = . - < > M 60
Firmware version
consistency check

Version match Version does not match

)
@) 145524 M&0 Center Successfully connected to device(Ethemet/XCF). ® 15:17.40 MEQ Center Successfully connected to device(Ethemet/XCP).
(1) 145524 M&0 Center UNLOCK - ECU already unlocked @ 15:17.40 MEQ Center UNLOCK - ECU already unlocked
@ 145524 M&0 Center EPK check successful. (EPK Device: MEQ_BASE 0718 )] Q 15:17.40 MEQ Center EPK differs, device is locked (EPK A2L.ME0_BASE 0718
Change program Update firmware
Firmware check o i
archive in RaceCon
successful
53 Synchronize e setvate time. 3 swnchronize » Set Date & Time...
= Create dataset... Change program archive. [ create dataset.., 9 Change program archive...
T PINfSuperPIN... b [&F Update fimware. .. L PIN/SuperPIN.., v |5 Update frmware.
@ F @ Upload configuration, \("’ Expnﬂi Upload configuration...

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

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

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 M 60 displays the message 'Updating firmware'.
When the firmware update is complete, the M 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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Hash program fimware
Perform a fimware update of a device. The project content is not changed.

j Loading corfiguration

+/ Connecting to MB0 Certer

' Downloading contert to MG0 Center

= Hashing controllers on MG0 Center

Cleaning up

Flash completion 55%

P

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

updaceirmuare T
Flash program firmware "
Perform a firmware update of a device. The project content is not changed. ‘\|

—
A
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14 Clone the Unit

To replace a M 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.
— 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 M 60 (not covered here).

— Serial output -> Read in messages via RS232 Interface of M 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, M 60 supports 1,200 to 115,200 baud. GPS Rx in-
terface baud rate must match the device baud rate. M 60 baud rate can be set with
the ‘GPS_BAUDRATE' characteristic.

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

15.2 Protocol
M 60 expects NMEA Protocol (ASCII).

The following messages are decoded:

Message Function

GGA GPS fix information

GSA Overall satellite data

GSV Detailed satellite data

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

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

15.3 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 M 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 M 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'.

98 /100 Modular_Sensor_Interface_M_60_Manual Bosch Motorsport



Disposal | 16

16 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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