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1

About PowerBox PBX 90

The Bosch PowerBox PBX 90 takes the whole Power Control Module concept much further
than existing modules. It provides an effective and inspired alternative to conventional relays,
circuit breakers, fuses and wires that can so often be a tangle of complexity and untidiness
around a typical racing car’s power junction box.

Bosch PowerBox PBX 90 is a compact and light weight module, measuring 214 x 159 x 57.5
mm (including connectors).

Bosch PowerBox PBX 90 has 36 outputs. All outputs are protected against reversed battery
polarity. Current draw can be measured on all outputs from 500 mA.

Any of these channels can be controlled by various types and combinations of inputs. You’ll
find more information at Technical Specifications, page 36.

Instead of using a conventional control program, Bosch PowerBox PBX 90 benefits from a 667
MHz dual Core Processor and a multitasking operating system, allowing simultaneous
executions of operations.

Please note that the maximum recommended current draw per channel is limited by the
connector contacts (wiring loom side) - not by Bosch PowerBox PBX 90s driver stages. We
have rated the individual channel’s current draw in relation to the connector manufacturer’s
specifications.

Bosch PowerBox PBX 90 is programmed to shut overloaded channels down if the current
draw or internal junction temperatures exceed pre-set levels.

A smart algorithm allows automatically turning-on of loads with a high inrush current.

The current draws and channel status can be logged internally and exported via one of the
three available CAN bus.

Warning!

Please note that the PowerBox PBX 90 is not intended to be used to control safety-critical
systems on a vehicle, such as ABS braking, power steering, etc..

Bosch Motorsport shall not be responsible for any incidental or consequential damages or
injuries that may occur if the unit is used to control these, or similar, safety-critical systems.
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2 Hardware

The Bosch PowerBox PBX 90 enclosure is partially CNC machined to the highest standards.

The two parts of the casing are sealed by an O-ring, located in a recess in the main half. A lip
in the lid presses on the O-ring and assures a water tight sealing (IP67). The connectors are
individually sealed.

2.1 Housing

On the housing you’ll find the three connectors X1, X2 and X3 and the LEDs for Failure, User,
Power and Run.
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2.2 Connectors
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2.3

Pin Configuration

Connector X1: 38 way (ABS/ESR) Code 1

Pin Signal Cont. [A] Peak [A]

1 HP_OUT3 40 150

2 0ouT22 15 100

3 PWM_OUT6 15 75

4 ouT21 15 100

5 ANA_INO7 0to 5V, Pull-up

6 ANA_INO8 0to 5V, Pull-up

7 PWM_OUT4 15 75

8 CAN 3 H 1 MBaud max.

9 SENSGND GND for AIN[x]

10 SENSPWR_5V 0.4

11 PWM_OUT2 15 75

12 PWM_OUT1 15 75

13 HP_OUT4 40 150

14 ANA_INO3 0to 5V, Pull-up

15 ANA_INO4 0to 5V, Pull-up

16 DIG_IN3 0to 12V, Pull-up, Pull-down

17 DIG_IN4 0to 12V, Pull-up, Pull-down

18 ANA_INO9 0to 5V, Pull-up

19 ANA_IN10 0to 5V, Pull-up

20 CAN 3 L 1 MBaud max.

21 BAT_GND 15 100

22 BAT_GND 15 100

23 BAT_GND 15 100

24 BAT_GND 15 100

25 HP_OUT? 25 150

26 ouT19 15 100

27 ANA_INO5 0to 5V, Pull-up

28 ouT20 15 100

29 ANA_INO6 0to 5V, Pull-up

30 ouT17 15 100

31 ouT18 15 100
Bosch Motorsport Operation Guide V23.2]|
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Connector X1: 38 way (ABS/ESR) Code 1

32 ANA_IN11 O0to 5V, Pull-up

33 OUT15 15 100
34 OouT16 15 100
35 ANA_IN12 0to 5V, Pull-up

36 PWM_OUT3 15 75
37 PWM_OUT5 15 75
38 HP_OUT8 25 150
Connector X2: 38 way (ABS/ESR) Code 2

Pin Used for Cont. [A] Peak [A]
1 HP_OUT1 40 150
2 ouT14 15 100
3 OouT13 15 100
4 ouTo02 15 100
5 ouTo1 15 100
6 TIMESTAMP_INOUT 1 kHz open drain

7 CAN 2 H 1 MBaud max.

8 CAN_1 H 1 MBaud max.

9 ETH_1_RXN 10/100 Mbps

10 ETH_1_TXN 10/100 Mbps

11 ETH_2_RXN 10/100 Mbps

12 ETH_2_TXN 10/100 Mbps

13 HP_OUT2 40 150
14 BAT_GND 15 100
15 ANA_INO1 0to 5V, Pull-up

16 ANA_INO2 0to 5V, Pull-up

17 DIG_IN1 0to 12V, Pull-up, Pull-down

18 DIG_IN2 0to 12V, Pull-up, Pull-down

19 CAN 2 L 1 MBaud max.

20 CAN_1 L 1 MBaud max.

21 ETH_1_RXP 10/100 Mbps

22 ETH_1_TXP 10/100 Mbps

23 ETH_2_RXP 10/100 Mbps

24 ETH_2_TXP 10/100 Mbps

[V2.3.2]
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Connector X2: 38 way (ABS/ESR) Code 2

25 HP_OUT5 25 150

26 OouT11 15 100

27 ouT09 15 100

28 OuT12 15 100

29 OouT10 15 100

30 ouTo7 15 100

31 ouTo8 15 100

32 LIN

33 OuT05 15 100

34 SHIELD_GND shield

35 ouT06 15 100

36 ouT03 15 100

37 ouTo4 15 100

38 HP_OUT6 25 150

Connector X3: Amphenol Radsok Automotive Pinlock Connector 8 mm (35 mm2, 50 mm?2)

Pin Used for Cont. [A] Peak [A]

1 BATT_POS 120 180
24 Mounting

Hardware

Make sure that all connectors are plugged and locked before appyling supply voltage.
PowerBox PBX 90 will instantly start operation when supply is available.

Boot time is about 1 sec.

New hardware is preconfigured, no outputs will turn on.

PBX Suite
The PBX Suite can be downloaded from our web site www.bosch-motorsport.com.

Bosch Motorsport Operation Guide |vV2.3.2]
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3 PBX Suite Installation

The setup file for the PBX Suite is provided at the Bosch Motorsport internet homepage at the
product page of the PowerBox PBX 90.

For the PBX Suite a personal license key is required. This can be requested at order time of a
PowerBox PBX 90 device or later by mail to LicenseMotorsport.BEG@de.bosch.com

(For evaluation purpose a 30 days limited setup is also available without needing a license).
The installation requires administrator rights.

Start the installation by running setup.exe and follow the wizard steps.

|V 2.3.2] Operation Guide Bosch Motorsport
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4

4.1

The Structure Editor: Create a new configuration

A configuration is the unit you exchange between the programming tool PBX Suite and your
PowerBox PBX 90 after all changes and modifications.

For creating a configuration we developed the PBX Suite. This software tool enables visual
programming of the configuration of your PowerBox.

Start the program PBX Suite.
Click Structure Editor in the menu box on the left side (1).

Strt | Layout 9-o
0o s In o it A » .
New Open | Vaidate Refresh | Copy # | #h Find Next & Show hortest Path ai inputs. Outputs Inputs |  BackColor  ForeColor | Show Flag
£ config 4 Find Previous | & Show Longest Path Invert Output Color
File Edit Find Path Select Blocks Select Connectors Color
eviaion .
omm eor
P
T T R e e
— p—
Lssearocpe 000 ) L selctponeoox.  [rotussa
=)
oo
2 oad 1 e e
o Load or Change PST File Losd or Change PST Fle
QU 1 o

Click New (2).

Select your PBX type (3).

Load the corresponding PST file (4).
Confirm by clicking OK (5).

Function Blocks

The key technology of the PBX Suite is the function block. All functions of the PowerBox can
be programmed and modified by using a string of function blocks.
Every function block is divided into three parts:

HS 25A X1 25

SR B ']

e e EE T e s
E VEnab Stat|E !
c CurrE

A is the top part that includes the unique name of the function block. It is user
changeable.

B is the middle part that shows static parameters of the function block.

C is the bottom part that shows dynamic input and output signals of the function block.

Bosch Motorsport
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In part B and part C the colored rectangles symbolize the signal connections: inputs on the
left side and outputs on the right side.

HS 25A X1 25
1 — A
27 3
] |
4—E VEnab  Stat E[—5
Curri—6

Client assignment

Optional global block enable input.

Optional global block enable output, daisy-chained with input.

Signal input. Data type Boolean. Enabled for online view and export to RaceCon.

Signal output. Data type Integer. Enabled for online view and export to RaceCon.

Signal output. Data type Float. Enabled for online view and export to RaceCon.

As you will have realized in the steps 4 to 6, the system offers signals of three different data
types:

—  Boolean (Background color always GREEN)

— Integer (Background color always YELLOW)

—  Float (Background color always ORANGE)

If function blocks are available as different data type, you can identify the data type from the
background color of the inputs and outputs and from the end of the function blocks name. The
last letter will show the data type.

Example:

S e o e

The function block CAN_Input is available as data type Boolean or data type Integer or data
type Float. To separate one from the other we put a letter at the end of the function blocks
name:

CAN_Input B CAN_Input F CAN Input I
A A A

] [] N L
Vali Vali Vali
Valu Valu Valu

|V 2.3.2] Operation Guide Bosch Motorsport
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4.2

Color Scheme

The color of the function blockhead and the color of the symbol in the catalog both show the

type of the function block:
- blue for functions

- green for inputs

- red for outputs

B o ppMow @l R PBX Suite - Version 14.0 BETA 8 - [Structure Editor] - x
Start | Layout Q-2 x
- DR [ |m & Predecessor & All Paths Al | A ﬂ ﬂ ﬂ
D =] Do © # | @) Find Next & Show Attached & 3 all Successors < s ShortestPath | [ Clear | [l &N
New 5| Validate Refresh | Copy Clear | Successor Gireular ¥ Inputs Outputs Inputs | BackColor ForeCt»
EY| config 4% Find Previous | 5l Show selected elements only  Filter # all Predecessors | dependencies % LongestPath | &l Invert | [l Outputs o
file Edit Find Filter Trace Path Select FBs Select Connectors 78 Title Color | | o
Navigation * PBX_Sensor_Database_PS140.cfg

F » [Catalogue L]
= blue AX o E¥ OE B @ 3-
Structure Editor [insert here all vords to fiter, use ' as separator

}
Powerbox Manager [ Sources. N
o, E Blink
Portal
B e
oo
»- Digital
Output
CAN_Output B
I~ [Fl CAN Output M
C e ORI~ Layers Keywords
[Properties [}

ETE!

« [ » Properties | OverView Zoom Definitions

Visible Designlocks: 3 Links: o

Utilities for placing and arranging of Function Blocks

At the Layout tab
—  Rulers and Grid can be enabled or disabled,
— several functions helping to align the Function Blocks are available.

™ Show Ruler : .I mll Bottom

FEH Show Grid o [ Lef
o
=| Right

Show / Hide FBs Alignment
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4.3 Navigating through the configuration
Use mouse wheel for zooming in or out.
Space bar toggles between current view and Zoom to Fit.
At the Quick Access Toolbar several zoom options are provided.
Use OverView or Zoom tab for a second farer or closer view.
T_O\.'er\-fiex-; 11 :_Zoc-.n:. l;l_‘
- N
“PFUIJEI'.ti-.:.; OverView Zoom Definiti.. HIE'}DIJEI'.ti--- D\-'erView-: Zoom Dt'ﬁnltl
(13 bh)
4.4 Example “Blower Control
This chapter shows an example how to program the function Blower Control with the PBX
Suite. The function shall start the cooling fan when the water temperature exceeds e.g. 90°C
and stops it when the temperature falls below e.g. 80°C. You’ll reach it by setting Default to
90 and Hysteresis to 10 as shown in the following instructions.
1. Start the PBX Suite.
2. Click Structure Editor in the menu box on the left side.
B 00 O Ps0% (@R PBX Suite - Version 1.4.0 BETA 8 - [Structure Editor] ® - & x
Start | Layout 0-05 x
D - :‘\ G iE - - ﬂ =) Predecessor 0 < All Paths. - Al i ] &2 A
New B Valld?te Goficzh gu @ Find Next &P Show Attached Ue: Suc(eswr@a\\su((esmrs Circular > Shortest Path | [ Clear |l h@s O?;D@(S l,@S BackColor  ForeCl»
ES| config 4k Find Previous | & Show selected elements only Filter all Predecessors | dependencies % Longest Path | @& Invert | Outputs B
File Edit Find Filter Trace Path Select FBs Select Connectors FB Title Color ~
[New (STRG+N) # [New stcre Eaor 1 x|
Powerbox Manager
k-
Portal
Catalogue | Cluster Nodes Layers Keywords
Emy =
3. Click New.
4. Select your PBX Type.
5. Load the corresponding PST File.
6. Confirm by clicking OK.
7. Write Input in the text field of the Catalogue [Insert here all words to filter, use “;” as
separator].
|v2.3.2] Operation Guide Bosch Motorsport
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Drag and Drop the function Analog_Input from the Catalogue onto the screen. The
Analog_Input function block will pop up as shown in the following screenshot.

B 00 PO MU PBX Suite - Version 14.0 BETA 8- [Structure Editor] - & x
Start | Layout Q-5 x
o & B B3 =] & Predecessor < All Paths a8 O 6 &
U =] LQ © \j] @ | 8 Find Next &) Show Attached * & & all Successors < * Shortest Path | % Clear | - A‘
New 5| validate Refresh | Copy # | 4% i & Show Clear | Successor &= 31l Su Circular ¥ i ! Inputs Outputs Inputs | BackColor ForeCi>
E9| Config 4 Find Previous | & Show selected elements only Filter &7 all Predecessors | dependencies  LongestPath | & Invert | [l Outputs .
File Edit Find Filter Trace Path Select FBs Select Connectors FB Title Color | | a
Navigation # [ e Sensor_Database Ps1docig" x

&= « [Catalogue T

= pX ¢ Ev OF % @ -

structure ditor @ X
Analog_Input —

e Lal |

4 Input
s 4 Anzlog

o5 £ Analog Input
portal

I

Catalogue | Cluster Nodes Layers Keywords

Properties 1

B =s)

~ | properties | overview zoom _Definitions

[ Visible Designelocks: 1 Links: 0

With double-click on the selected function block you open the pin assignment wizard.
Select Input X1_15 from the pull down menu. X1 is the connectors name and 15 is the
pins name.

B2 00 PO & R m - @ x
Start | Layout Q-5 x
[ y W@ - - == [ Predecessor & All Paths | AN
D =] [o e\ : @) Find Next & Show Attached ) x| £ :E all Successors 4 \\ Shortest Path lear 3 [ﬂ ﬁ:ﬁ ﬂ:ﬂ o A
New | Validate Refresh | Copy " Clear | Successor Circular Inputs Outputs Inputs | BackColor ForeCé:
B3| Config 4 Find Previous | & Show selected elements only  Filter 7 all Predecessors | dependencies % LongestPath | @& Invert | [ Outputs -
File Edit Find Filter Trace Path Select FBs Select Connectors FB Title Color | | &
Navigation # [ pex sensor_Database psidociy” x
« [Catalogue T
AX o EvEOE T O G-
Structure Editor ot M
)
Powerbox Manager 4 Input
o0ge 4+ Analog
B Analog_Input Parameters x ] Analog Input
portal

Analog Input
Select Analog Input according to description on wiring harness.

I

Parameters

Selectinput X115

Catalogue [ Cluster Nodes Layers Keywords
Properties [
Anslna Inout (Ansioa Inniut)

HE|a

Cancel + Misc

Ciient PBX A

Description

Name Analog_Input

Name of instance.

~ | properties [ overview Zoom Defiitions

[ Visible Designglocks: 1 Links: 0

The assigned connector and pin are part of the function blocks name shown in the
headline of the function block. Here it is X1_15, as you can see in the following screen
shot.

Notice: All function blocks can be renamed by changing the name in Properties / Name.

Bosch Motorsport
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11.
12.

With click on F1 while function block selected, you open the context sensitive online help.
Here you find further information.

B3 o0 9 Pum 0 Q- m - & x
[ Start | layout Q- x
- & B R = & Predecessor & All Paths Al H
DE! D@ © @H”FdN ) Show Attached x @ all S & * She Path Cl Ll & A
New 5| validate Refresh | Copy # | 8k Find Next & Show Attache Clear | Successor & Il Successors Circular % Shortest Patl ear Inputs Outputs Inputs | BackColor  ForeCo
EZ| Cconfig 4k Find Previous | (59 Show selected elements only ~ Filter 7 all Predecessors | dependencies  LongestPath | @& Invert |l Outputs - 3
File Edit Find Filter Trace Path Select FBs Select Connectors FB Title Color | | a
Navigation ¥ | pEX90_BASE 0121 pres TEMPLATEGTG™ X

. = [catalogue [
0 0 AX o ErvEOE N O Z-
Structure Editor [ .
] =2
Help - Analog Input - o ox “ Function

Powerbox Manager

e 4 Discontinuties
ER [ LimitAnalysis
Portal 4 Input

— 4 Analog

CIED

. Analog Input
Overview -

|Analog input port.

Detailed Descript
[Analog input with an input voltage range of 0.5V and a switchable pull-up ~ |=
resistor of 3.01 kOhm.

| catalogue [ cluster Nodes Layers Keywords

) ) [Properses i
B Hints . . . U Analna Innut (Analoa Inout X1 15)
IThe internal pullup-resistor is used to get a 5V signal at the analog channel. nalon
Use the pull-up resistor to easily interface passive signals for example a %=
thermistor or a push-button. L + Misc
Client PBX_A
Description
Name. Analog_Input X1_15

me
Name of instance.

« il » | Properties [overview zoom Definitions

Visible Design8locks: 1 Links:

Write Table in the text field of the Catalogue.
Drag and Drop the function OneDLookuptable from the Catalogue onto the screen.

B3 00 PP BB PBX Suite - Version 14.0 BETA 8 - [Structure Editor] @ - & x
Fil Start | Layout 0-cx
= - - (- >
D a2, .2, |0 e | g AR RN e 2 A
New | Validate Refresh = Copy Clear | Successor Circular Inputs Outputs Inputs | BackColor ForeCtr
ES| Config 4k Find Previous | ) Show selected elementsonly Filter @7 all Predecessors | dependencies ¥ Longest Path | & Invert | [l Outputs - -
file Edit Find Filter Trace Path Select FBs Select Connectors FB Title Color | | »
Navigation * | pax sensor Database PS140.cfg* X
4 [catalogue []
AX o EvEE N O -
Structure Editor [insert ere ol wo E— f—
Analog_Input X1 15 OneDLookupTable ‘ PEX30
Powerbox Manager 4 Function -
0z 4 Discontinuities
B Limit F
portal Limit 1
[ Limitnalysis
£ 4 Discrete
Counter
DetectfallingEdge
[l DetectRisingAndFallingEdge
[ DetectRisingEdge
Getait
Husteresis left -
Catalogue [Cluster Nodes Layers Keywords
[Propertes [
BB =
« m ] » |Pproperties[Overview Zoom Definitions

Vs DesgnBlocks: 2 Unks: 0]
If you want to see the actual temperature in the Live Data later, please enable the
OneDLookupTable by setting Y to enabled (red ring). Therefore you click on the orange

[V2.3.2]
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rectangle right of the Y. It gets red if activated. Choose Event Enabled -> True in the
Properties block as shown in the following screenshot.

~ [catalogue ]
AX o By OE B @ 3
‘oned X
| pexe0
4 Function

4-LookupTables
OneDLookupTable

] Catalogue | Cluster Nodes Layers Keywords
[properties [
OneDl nokunTahle Y (OneDl nokunTahle)

s E

Description
[EENE Il True =]

Format

EventEnabled
State whether Connector is EventEnabled.

pe—— » | properties [Overview Zoom Defiitions

13. For more information about Live Data, please see View Live Data, page 31.

14. Double-click on the function OneDLookuptable opens a curve and a table where you can
fill in your sensor data.

a a0 P P[5 NI m - & x
Start | Layout 0-05 x
0 P Do 1D-LookupTable Wizard x B A
New B vaiidate q kColor  ForeCo»
B3| Config 240 X Y - -
File » 034 1300 FB Title Color | |
Navigation 018 1200
- 023 1100 —
= = R
Structure Editor 037 %00 — - |
- 048 800
o5 700 \
Powerbox Manager 160 083 600 -
108 500
14 400
181 300
120 227 200
279 100
331 00
379 -100 -
419 -200 pndFallingEdge
80
448 -300 dge
469 400
* I -

Layers Keywords
7
Insor NTC. M12)

BX_A
ensor NTC_M12

-40

Lookup Method: | Linear Interpolation/Extrapolation -

=

Properties| Overview Zoom Definitions

\ Vil Designlocs 12 ks 10

15. Write hyst in the text field of the Catalogue.

Bosch Motorsport Operation Guide |vV2.3.2]
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16. Drag and Drop the function Hysteresis_left from the Catalogue onto the screen. The
Hysteresis_left function block will pop up as shown in the following screenshot.

a EYCY- ) JaE /-
Start | Layout
D= L o |

New 5| Validate Refresh | Copy

" 03 =

B g
x
# | 8 Find Next & Show Attached Clear | Successor

B3| Config 4 Find Previous | &) Show selected elementsonly ~ Filter
File Edit Find Filter
Navigation # [ paxeo_BASE 0121 pres TEMPLATECTG" X

& all Predecessors
Trace

PBX Suite - Version 14.0 BETA 8 - [Structure Editor]

) Predecessor
@ all Successors

dependencies % Longest Path

Strcture £ditor Analog Input X1_15

OneDLookupTable |

Hysteresis_left

Powerbox Manager
uén.

Portal

Al Iﬂiﬁiﬂ Bfﬂ ﬁiﬁ (:a A.

¥ Cear | B 100t Outputs Inputs | BackColor ForeCh

@ Invert | Outputs = -

Select FBs Select Connectors FB Title Color | |
< [Gomioae 0

AX o EvEOE N O (-

Catalogue | Cluster Nodes Layers Keywords
Properties [}

I

] » |properties[Overview Zoom Defintions

Visible Designalocks: 3 Links: 2

17. For setting the default values click the orange square left to Lim in the Hysteresis_left
function block. It changes color to red when activated. Sign in the value 90.0 as
DefaultValue under Properties as shown in the following screenshot.

B0 oc PP @ R -
I s eyout
ENCER I I

New 5| Validate Refresh | Copy # | Find Next [ et Clear | Successor

EZ| config 4k Find Previous | () Show selected elements only ~ Filter
File Edit Find Filter
Navigation * | pax_sensor_Database PS140.cfg* X \

Structure Editor

PBX Suite - Version 14.0 BETA 8 - [Structure Editor]

(7 Predecessor
& all Successors
&7 all Predecessors | dependencies % Longest Path
Trace

Analog_Input X1 15 OneDLookupTable |

Hysteresis_left

Powerbox Manager

1-D T (u)

ILE3 v

m - & x

0- x

B0 A o A

B joputs Outputs Inputs | BackColor  ForeCor

& Invert

(i ] Outputs - -
Select FBs Select Connectors FB Title Color | | o
+ [catalogue ]
AX o B EOE B O G-
hyst x|
[ pexe0
- Function
4 Discrete
[0 Hysteresis_left

[ Hysteresis right

Catalogue | Cluster Nodes Layers Keywords

Propertes [

Husterasis. laft | imit (Husterasis laff)

3|3

isc
%00
Description
EveniEnabled  False
Format

PoolingMode ~ Any

DefaultValue
Default value of Connector.

~ | properties | overview zoom Definitions

Visible DesignBlocks: 3 Links: 0
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18. Set 10.0 as DefaultValue under Hyst in the same function block.

0o PP ERE

PBX Suite - Version 14.0 BETA 8 - [Structure Editor]

@\ - & x
Fil Stert | Layout 0-5x
3 Y @ ML M ™| 3 Predecessor S All Paths Al (i) ﬁii 5%
D b & @f‘wawn & sh Attahdﬁ * @ all S S \\‘ShrIlP(h Clear | il ﬁ @) A
New Validate Refresh | Copy fnd Ne & show Attache Clear | Successor 1= @Il Successors Circular " ShortestPath | ix Clear Inputs Outputs Inputs | BackColor ForeCts
ES| Config 4k Find Previous | & Show selected elements only ~ Filter all Predecessors | dependencies % LongestPath | @& Invert | [l Outputs - =
File Edit find Filter Trace Path Select FBs Select Connectors FB Title Color | | &
Navigation # | pBX_Sensor_Database_PS140.cfg™ X
= [Gatalogue ]
: RAX o ExE ¥ O -
Structure Editor hyst ‘X ‘
Analog_Input X1 15 OneDLookupTable Hysteresis_left ‘ [ ‘
Powerbox Manager - Function
O 1-DT (u) 4 Discrete
%@“ [ Hysteresis_left
Portal

6 Hysteresis right

I

Catalogue | Cluster Nodes Layers Keywords

[Propertes [
Husterasis Iaft Hstarasis (Hustaresis lof)
H @ =
4 Misc
| Defauitvaive RN
Description
EventEnabled False
Format
PoolingMode: Any
DefaultValue
Default value of Connector.

~ | properties [Overview Zoom Definitions

Visible Designelocks: 3 Links: 0

19.
20.

Write output in the text field of the Catalogue.
Drag and Drop the function Highside HS_25A from the Catalogue onto the screen. The

HS_25 function block will pop up as shown in the following screenshot.

B0 o6 9 plum

JE K-
Layout

I 4
& Show Attached @
) Show selected elements only ~ Filter

Filter

- B ] -|#
ﬁ - Fo e @ # | 8 Find Next
New Validate Refresh | Copy fnd Ne
ES| Config 4 Find Previous
File Edit Find
Navigation ® | pax_sensor_Database PS140.cfg* X

[

Structure Editor

PBX Suite - Version 14.0 BETA 8 - [Structure Editor]

(£ Predecessor o SArams
Successor (£ all Successors Cireglar " ShortestPath
all Predecessors | dependencies ¥ Longest Path

Trace Path

Al
(% Clear

& Invert
Select FBs

- @ x
0- 5 x
[i] =
"HHH ® a
Inputs Outputs Inputs | BackColor ForeCtr
i} Outputs - -

Select Connectors. FB Title Color | | a

Analog_Input X115 |

OneDLookupTable

Hysteresis_left

Powerbox Manager
o,

1-D T ()

V Enab

Stat| E

Curr|

= [catalogue
AX o Ev OE & O 7
output
Paxa0

#]
[x|

4+ output -
+can
|- caN_Output B
1 £ CAN_Output F
CAN Output 1
4+-Digital
GPIO
=| 4 Highside
HS_15A
HS 25A
HS_40A
4 Powersupply
Catalogue [Cluster Nodes Layers Keywords.

Properties 0
HS 25A (HS 25A)
sl =
4 Misc
Client
Description
Name

PBX_A

HS_25A

Name of instance.

I

» Properties | OverView Zoom Definitions

Visible Designelocks: 4 Links: 0

Bosch Motorsport

Operation Guide

[V2.3.2]



20 en | The Structure Editor: Create a new configuration PowerBox PBX 90

21. With double-click on the selected function block you open the pin assignment wizard.

Select Output X2_25 from the pull down menu, similar to step 9.

B0 oo 9P Y@ K- @ - & x
Start | Layout 0-5x

- i@ -4 M| ) Predecessor S All Paths All i1
D= 3 & . A= e ' & A
New 2| Validate Refresh | copy # | # Find Next & Show Attached Clear | Successor 1 2l Successors Circular ShortestPath | ix Qear | B 1 oec outputs Inputs | BackColor  ForeClr
EZ| Cconfig 4k Find Previous | ) Show selected elementsonly Filter &7 all Predecessors | dependencies  Longest Path | & Invert | [l Outputs - -
File Edit Find Filter Trace Path Select FBs Select Connectors FB Title Color | | a
Navigation # [ pax_sensor_Database PS1d0.cig* x
= [cataiogue T
AX o EvEOE N O (-
Structure Editor ‘ output ‘ X
Analog_Input X1 15 OneDLookupTable | Hysteresis_left | HSSEA [ poxso
Powerbox Manager | | 4+ Output B
oz acan
o HS_25A Parameters x
s [ caN Output B
Portal HS_25A4 CAN_Output F
Select Mid Power Highside Output Stage according to description on wiring CAN Output]
harness. “pigial
Volt| I Enab Stat| E @ 6pio
- Parameters Curr| = + ng:lde
[remessea- B @ Hs15a
Select Output: -- Please select -- =
[ el P HS 25A
[ Hs.40a
4-Powersupply -
| catalogue [ cluster Nodes Layers Keywords
Current Limit Value [properties £
Current Limit Time (0,0..100.05); 00 - L3 S YD ID

o[ e

Description
Name HS_25A

Name
Name of instance.

< I » | properties[Overview Zoom Defintions

Visible Design8locks: 4 Links: |

22. Connect the square angles of the function blocks by pulling lines as shown in the

following screenshot.
a 0P Pk NI PBX Suite - Version 14.0 BETA 8 - [Structure Editor] @ - & x

Start | Layout 0-25 x

S pY & [ 3 Predecessor o SAlPahs A H E ﬁj ﬁ A
=) x &
New 5| Valicate Refresh | copy # | #h Find Next (= STz ATREE Gty | Sy ) A= Gy S | B |\ pon Gy s | Eeey Gocel
ES| Config 4k Find Previous | ) Show selected elementsonly Filter @ all Predecessors | dependencies  Longest Path | @& Invert | [l Outputs - -
file Edit Find Filter Trace Path Select FBs Select Connectors 8 Title Color | |
Novigation ¥ [ paxoo_BASE 0171 pres TEMPLATECT” X
= Tcatoge T
W AX o EVEDE DO G-
StructireEditory Analog Input X1 15 OneDLookupTable Hysteresis_left HS_25A X2 25 _[ms [x
5 [
Powerbox Manager 1-D T (u) e
age 4 Highside
= HS 158
portal HS_25A
[ Hs_40a
VEnab  stat
[ | Curr| E
Catalogue [Cluster Nodes Layers Keywords
[Propertes ¥
@Bn|=
« il ] » [ Properes [verview Zoom Definions

Visible Designelocks: 4 Links: 3
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4.5
4.5.1

23. Save the function by click on Save as shown in the following screenshot.

BE- 2 O H1m% M PBX Suite - Version 14.0 BETA 8 - [Structure Editor] - & x
IOl st Layout Q-5 x
° Recent il 7. | o Predecessor o SApans a0 ﬁj‘j ﬁiﬂ N A
a0 ecent Files Clear | Successor &2 all Successors Gircular S ShortestPath | {x Clear | Bl e Outputs Inputs | BackColor  ForeCls
. tsonly Filter all Predecessors | dependencies ¥ LongestPath | @& Invert | [ Outputs -

E New STRG+N 1. PBX_Sensor_Database_PS140.cfg Trace Path Select FBs Select Connectors FB Title Color | | a

P= Open STRG+O 2. PBX90_BASE_0121_pre5_TEMPLATE.cfg
5 < oyers 7

B save STRG+S DeX o B8 & @O
i) Layers without namespace

B savens.  STRG+UMSCHALT+S ookupTable Hysteresis_left | HS_25A X1 25 | 4 L4 Blower Control [4]

Properties , © B Analog_Input X115
DT (u) i © [ Hs_25AX1.25
Export » - im © [ Hysteresis Jeft
! = v } — — © [ onedLookupTable

) printreview O L L L]

L, -

&= Prnt. STRG+ Yo Mu V[ ——[E[VEnab  stat|E |

¢ Options.. E3 Quit L] || lli Lim L] [ ] curr[E]| =
H T H M- HH

Catalogue Cluster Nodes | Layers | Keywords

Properties [0

@]

» Properties | OverView Zoom Definitions

[
Congratulations! You have programmed your first function!

Further steps

After creating the configuration, you got the following options:
— transfer and activate the configuration to the PowerBox PBX 90 with PowerBox Manager,

—  follow the signal values with PowerBox Manager,

Visible Designelocks: 4 Links: 3

— use the automatically generated *.prg file for RaceCon to measure, record and analyze,

see also Integration to RaceCon, page 33.

Please visit our website bosch-motorsport.com for more information on how to work with the

PBX suite.
Structuring of complex configurations

Layer

Use Layer mechanism for logically grouping of Function Blocks.

"’ Cluster Node Manag

Edit FunctionBlock s
Edit FunctionBlock =

Add selected Blocks to new Layer a

|I| Layers a

Add selected Blocks to Layer 3
Remove selected Blocks from Layer »

Remove selected Blocks from all Layers

[l Create Container
Edit Container

Dizzolve Container

Function Blocks can belong to several Layers.
Layers are supported by the View Online Data of the Powerbox Manager allowing an easy

filtering for the data of interest.

E‘LE}'.EI'S )
DeX o B8 & E
Layers without namespace
4 [4 Example 01 [4]
Analog_Input_X2 15

& [ Hs 404 %2 01

®) i3] Hysteresis left

(& [ Sensor NTC_M12
4 |4 Example_02 [4]

® [ s X2 17

(& [ Digital Input X2 17

@ [ Hs_154 %2_05

® [ TurnOnDelay

Catalogues Cluster Nodes | Layers
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4.5.2 Container
1. Select two or more function blocks.
2. Right click on a selected function block to open the context menu
3. Select Create Container
((Ansiog Tnput X215 B Sensor Rirc iz O Hystefebis o'
1
- ek W=
] Cluster Node Management 3
L o Edit FunctionBlock settings...
Edit FunctionBlock settings using wizard (different types)
Layers 3
|E| Create Container %_e
Edit Container
Dissolve Container
Connector Wizard
Select Connectors 3
W Selert Rlnrle
A Container block appears which is connected to the environment.
In the properties tab a description, an image or an alternative name can be setup.
Properties
Container: Cooler contral L
A =
B4 |5 ] a0
4 Misc SR -
| Description Sensor and hysteresis wlE [WEnab  StatlE
> Image EH System_Drawing_ Bitn =] Curr[E
Mame Cooler contrel .
[ Digital Input X2 17 | [ TurnOnDelay |
;Z...
| Name of instance.
Double clicking the Container switches inside the container, showing the included
functionblocks and the outside connections.
Navigation to the outside is done in the lower left corner.
Sensor NTC_M12 Hysteresis_left
A A
1-D T (u) _lim
I
| | | v ||
| L | s ||
X oI x Y[E » [liv Yl Y
] || L "! Lim |
| || IIE Hyst ||
< [ | »
A further outside connection can be generated by
|V 2.3.2] Operation Guide Bosch Motorsport
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1. Right clicking on an in- or output port,
2. Select Add Connector to Container.
Sensor NTC_M12
Highlight all Links
1-DT (u) -+ Add Connector to Container
==
d 4
hys
I x Y v Y Y
[li Lim
[If Hyst
Hyst &
Bosch Motorsport Operation Guide |vV2.3.2]
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4.6 Utilities for navigating through complex configurations
At the Ribbon bar several functions assist for finding, filtering, tracing and selecting of
Function Blocks in complex configurations
| - Ep-8 4 s | m| @
‘ﬁ Fndhed @ Show atfached Cl;a’r‘ Sulgsur & Path || Select Select
ﬁ‘ Find Previous @' Show selected Filter Iﬂ - Blocks v|| Connectors 7|
Find Filter Trace
4.7 Password protecting a configuration
Protecting a configuration with a password can be done by clicking the Button ‘Save with
password protection®.
Enter the password and confirm it.
Edit
Eve with password protection...
From now on the correct password has to be entered to open this configuration.
Paszword x
Password
Password: || |
Accept ‘ ‘ Cancel ‘
|V 2.3.2] Operation Guide Bosch Motorsport
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5 First Upload of a configuration

This chapter will show how to upload the new designed configuration file to the PowerBox.
1. Connect your computer and the PowerBox via Ethernet.

2. Activate your PowerBox.
3. Start your PBX Suite and activate the PowerBox Manager by clicking on the button as

shown in the following screenshot:

ac--

PBX Suite - Version 23.1

4. After a short while the screen will show your device:
@

PBX Suite - Version 2.3.1 - [Powerbox Manager]

Start

C o A
Refresh  Emergency Discover

Flash Devices
Actions

Navigation ™ [ Machine Mame: PBX_A
E! Operating System: PEX190_BASE_0103
= Client ID: A
Structure Editor Communication Group: 0
= Configuration: not defined
Current Engine State: Mone
Powerbox Manager
Portal

Bosch Motorsport Operation Guide |V2.3.2]
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5.  Now you can transfer the config file. Therefore right-click on the device window and
choose Send Config and Start:

PBX Suite - Version 2.3.1 - [Powerbox Manager]

o H

Refresh Emergency Discover

Flash Devices
Actions
Navigation B [ Machine Name: PEX_A
E! Operating System: PBX190_BASE_D103
B Client ID: A
Structure Editor Communication Group: 0 ew Live Data
Configuration: not defined ~
- :
= Current Engine State: MNone S|
Send Config and Start k
Powerbox Manager
d Send Config
O.2=
L Get Config
portal Delete Canfig

Start

Flash
Get Syslog

6. Choose the configuration file which you want to put on your PowerBox. In this example it
is named Primeconfig.cfg. Confirm with click on Open.

o o 4

Refresh Emergency Discover

Flash Devices
Acticns
Navigation ? [ Machine Name: PBX_A
Ei Operating System: PBX190_BASE_0103
L Client ID: A

Search CFG

Organize * New folder g= -

i Documents library
4 Libraries FG

% Documents
| My Documents
1. Public Documents |E® Primeconfig.cig 26012018 1315 Configuration File
o Music
=] Pictures
B¥ videos

Amangeby: Felder ~

Name Date modified Type Size

% Computer
G (C) Windows
& (D) DATADRIVED Sl 0

File name: Primeconfig.cfg ¥ | ViciOne Configuration File (*.cf

|v2.3.2] Operation Guide Bosch Motorsport
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The config file was put on the PowerBox, and after an automatically restart the device

window shows the

Refresh Emergency Discover

Navigation

o H

Flash Devices
Actions

Structure Editar

o
=

Powerbox Manager

&

Portal

name of the configuration:

Machine Mame: PEX_A

Operating System: PEX190_BASE_0103
Client ID: A

Communication Group:

Configuration: Primeconfig.cig

Current Engine State: Operation

PBX Suite - Version 2.3.1 - [Powerbox Manager]

Bosch Motorsport
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6 Update of an existing configuration

This chapter will show how to update a configuration.

1. Click Project Configuration on Catalogue tab as shown in the following picture.

N S AlPaths Al i 9] - ]
= < Shortest Path | [x ﬁjj ﬁjj ﬁiﬂ o =

r-a L]
1% Clear
Circular ! i Inputs Outputs Inputs BackColor  ForeColor Show|»
dependencies  Longest Path &l Invert | [ Qutputs - - Col¢
Path Select Blo... Select Connectors Color ~
| |Catalogues q

AX o L% BEH @ -
D Create PRG-Archive
El Project Configuration
4- Discontinuil Wizard to configure the project.
- [ Limit_F
- [ Limitd
----- LimitAnalysis
4- Discrete
- [ Counter
- [ DetectrallingEdge
- [ DetectRisingAndFallingEdge

[ NPT S SR S

2. Select the corresponding PST file.
Project Settings

Please configure your Powerbox setup and load the associated PST files.

Powerbox A Powerbox B

1. Select PBX Type: PEX90 1. Select Powerbox: not used

2. Load PST File: PBX90_BASE_0211.pst

Load or Change PST File Load or Change PST File

oK

3. Confirm by clicking OK.

|v2.3.2] Operation Guide Bosch Motorsport
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7 The Powerbox Manager
The Ribbon Bar

i PBX Suite - Version 2.2.0 - [Powerbox Manager] - =2} x
o o 9--x

Refresh Emergency Discover

Flash Devices
Actions ~
Navigation [ Machine Name: PEX_A
O Operating System: PEX90_BASE_0211
L3 Client ID: A
Structure Editor Communication Group: 0
= Configuration: PEX30_Harnesstest_0211.cfg
‘:'? Current Engine State: Operation

Powerbox Manager

-

Portal

Date | Message

11.07.2016 20:08:53 PBX_A: Client identified...
11.07.2016 20:08:53 ‘Waiting for clients..
11.07.2016 20:06:47 PBX_A: Client identified..
11.07.2016 19:46:15 ‘Waiting for clients..

Refresh: Updates the current view

Emergency Flash: Allows to Flash a device which has entered the emergency state
Discover Devices: Used to assign in a double-PBX system the 2nd PBX device a different
allocation

7.1 Switch between configurations

This chapter will show how to switch between different configurations on your PowerBox.

1.

Right mouse click on the device window will open the menu as shown in the following
screenshot.

Click on Stop to end the active configuration.
. E‘ TE PBX Suite - Version 2.3.1 - [Powerbox Manager]

S:Er—.
G o #H

Refresh Emergency Discover

Flash Devices
Actions
Navigation B [iachine Name: PEX_A
O Operating System: PEX1930_BASE_0103
= | Client ID: A
Structure Editor Communication Group: 0
Confi tion: P nfig.
== onfigura m.n rimeconfig.cig View Live Data
— Current Engine State: Operation
View Error Log
Powerbox Manager

0.%e Send Config and Start

oid, Send Config

Partal Get Config
Delete Config
Restart
Stop
Flash
Get Syslog
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Click Start to choose the new configuration.

Choose the new configuration from the pull down menu, here “Secondconfig.cfg”.
Confirm with click on Start.

Refresh Emergency Discover
Flash Devices
Actions

E

Structure Editor

Navigation

Sk

Powerbox Manager
0.%=
o

Portal

Machine Name:

PEX_A

Operating System:
Client ID:
Communication Group:
Configuration:

Current Engine State:

PEX190_BASE_0103
A

0

Primeconfig.cfa
Mane

Engine Start Parameter

Engine Start Parameter

Configuration:

Primeconfig.cfg (Client A)

Secundnﬁgigng (Client &)

Start

Cancel

The device will restart and after a short time the device window shows the name of the
second configuration.

B~

Start
G o H

Refresh Emergency Discover
Flash Devices

Acticns

Structure Editor

=
=

Navigation

Powerbox Manager
0%=
.

Portal

Machine Name:

PEX_A

Operating System:
Client ID:

Communication Group:

Configuration:
Current Engine State:

PEX190_BASE_0103
A

0

Secondconfig.cfg
Operation

PBX Suite - Version 2.3.1 - [Powerbox Manager]

[V2.3.2]
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7.2

View Live Data

This chapter will show how you can view live data with your PowerBox Suite. Right click on
your device opens a window where you choose View Live Data.

®-

e
e o H

Refresh Emergency Discover

PBX Suite - Versien 2.3.1 - [Powerbox Manager]

Flash Devices
Actions
Navigation ? [ Machine Hame: FEX_A
F Operating System: PEX190_BASE_0103
= Client ID: A
Structure Editor Communication Group: 0 View Live Data
Configuration: Secondconfig.cfg %
S ) View Error Log
=i Current Engine State: Operation - |
Send Config and Start
Powerbox Manager
0% Send Cenfig
g@; Get Config
Portal Delete Config
Restart
Stop
Flash
Get Syslog

Now you can see the entire Event enabled data on your screen.

Live Data Viewer = 0O x

Live Data of PBX_A: Secondconfig.cfg

Drag a column header here to group by that column.

| FunctionBlock Catakygue| FunctionBlock ‘| Connector Name| IsInput | Value | Description
= = = s| = = “
Analog_Input Analog_Input_¥5 01 Voltage O 50 v
Digital_Input Digital_Input_X5_13 Y O 0O
HS_15A HS_15A X1 A Enable
HS_154 HS_154 X1 A State |:| 1 0: off: 1: on; -1: shortcut to gnd; -2: cont. curr. exceeded; -3: user curr. exceeded; -3
H5_154 HS_15A X1 A Current [0 16534 Iy
LogicalSwitch_B LogicalSwitch_B Condition
LogicalSwitch B LogicalSwitch B U1 ]

Close

Every in- or output port of the Function Blocks checked for EventEnabled is represented as a

row.
For output ports the current value is shown, some with additional Description information.
For input ports it is possible to affect the operative value. The result is controlled by the
selected PoolingMode.

Various support for filtering the amount of data is provided, including the support for Layers.

Bosch Motorsport

Operation Guide |vV2.3.2]
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7.3 Error log

A red dot in the upper right corner of the box indicates if the error log contains at least one

entry.

If blinking, at least one active error entry is present.
Else only passive error(s) are present.

Machine Name:

PEX_A

Operating System:
Client ID:
Communication Group:
Configuration:

Current Engine State:

PEX1%0_BASE_0103
A

o

Secondconfig.cfg
Operation

®

In the context menu select ,View Error Log*“ to view the error log entries.

=

H

(]
Refresh  Emergency Discover
Flash Devices
Actions
.Navigam:n L'

Structure Editor
=
Powerbox Manager
(ms =

o
e

Portal

Machine Name: PEX_A

Operating System: PEX190_BASE_0103
Client ID: A

Communication Group: 0
Secondconfig.cfg
Operation

Configuration:
Current Engine State:

®

View Live Data

View Error Log

PBX Suite - Version 2.3.1 - [Powerbox Manager]

Send Config and Start

Send Coenfig
Get Config
Delete Config

Restart
Stop

Flash

Get Syslog

Besides the location and type further information are available.
To clear the error log, click ,Clear Error Log® in the upper left corner of the error log window.

Error Log Viewer

Error Log of PBX_A: 1 Entry

& ClesrErorLog

Drag a column header here to group by that column.

wovon | mpe | restomumn

[urston 5] ocamences [acame]

Bl ECE]

HS15A- XI_A Overcurent

01012000 002016 7.7

T [ Mo further inormation availabie

[V2.3.2]
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8

Integration to RaceCon

At the same location the Configuration is saved, an additional export file for RaceCon is
written. It is suffixed by an ,_ A or, B and the extension is ,PRG":

-
MName

. PBX_Suite_Tutorial_Exercise__J.cfg

| | PBX_Suite_Tutorial_Exercise 6 _7_A.PRG

Drag & Drop a PowerBox PBX 90 in RaceCon into the project and select this ,PRG" file if asked
for the program archive:

Specify the program archive
This creates the device defined in the program archive...

ECU program archive:

C\temp'\PBX_Sutte_Tutorial_Exercise_6_7_A.PRG

(i) The program archive is valid.
IP Address: 10.10.0.199
Contained devices:

Powierbox 50
DataPath:ECU

All the In- and Output Ports of the configuration with EventEnabled set to True are now

available and can be used for
1. Logger

2. Display

3. Measuring

New Project - RaceCon V2.5.2.100 * System

Logger Display Calibration/Measuring Tools

e

£0 Tumn left 90°  Wiorkspace:

- @a] New Project
S Powerbox90

= [ Measurement Container

B Measurement Folder 1

- [l Sheetl

A Sheet2

| T— “Syst&mouermewJ

[ ——

[ | Show all

[ e N P [

@CAN_Nodestabe_l_Slabe B Powerbox 50 CAN_Nodestate_1_State

(=} CAN_Nodestate_2_State Bl Powerbox 90 CAN_Nodestate_2_State
error_active_rotate B Powerbox 90 error active rotation. signals if error is
error_location_rotate Bl Powerbox 50 error location rotation

% error_state B Powerbox 90 signals global state of error manager

[} error_type rotate B Powerbax 90 error type rotation

[hiecu_unit B Powerbox 30 ECU current consumption

[ERLED_GN_¥2_37_Current Bl Powerbox 50 LED_GN_¥2_37_Current

[=§ED_GN_x2_37_Enable Bl Powerbox 90 LED_GN_X2_37_Enable

[E§LED_GN_%2_37 State Il Powerbox 90 LED_GN_X2_37 State

Bosch Motorsport

Operation Guide
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9 FAQ

You’ll find an FAQ list on the PowerBox product site of bosch-motorsport.com.

|v2.3.2] Operation Guide Bosch Motorsport
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10 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.
Waste electronic equipment must be disposed of properly according to Electrical and
Electronics Act (ElektroG) and the European WEE directive.

Bosch Motorsport Operation Guide |V23.2]
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11

Technical Specifications

Mechanical Data

Size 214 x 159 x 57.5 mm
Weight 830¢g

Temp. range (at internal sensors) -20 to 85°C
Electrical Data

Supply voltage range 5to20V

Current consumption <1A

Maximum recommended output current

120 A continuously
>180 A peak current (2 s)

Inputs

Number of digital inputs

4

Number of analogue inputs

12 x 0 to 5 V; 16 bit resolution

Number of CAN input channels

500

Outputs

All driver stages are thermally and reverse polarity protected.

Very high power channels

Number of individual outputs 4

Maximum continuously current draw per 40 A
output*)

Maximum peak current each output 150 A inrush
High power channels

Number of individual outputs 4

Maximum continuously current draw per 25 A

output *)

Maximum peak current each output 150 A inrush
High power PWM channels

Number of individual outputs 6

Maximum continuously current draw per 25 A
output*)

Maximum peak current each output 75 Ainrush
Maximum applied frequency 20 kHz

Low power channels

Number of individual outputs 22

[V2.3.2]

Operation Guide
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Maximum continuously current draw per 15A
output
Maximum peak current each output 100 A inrush
Sensor supplies
Number of 5 V reference sensor supplies 1; 400 mAat5V
Communication
PC Interface Ethernet
CAN bus 3
CAN protocol 2.0B
CAN baud rate (each CAN bus) 125/250/500/1000 Kbps
CAN identifiers 11 bit or 29 bit identifiers
Motorola or Intel format
Bit wise operator
LIN bus 1; configurable as master
Ethernet 2 at 100 Mbit/s
Bosch Motorsport Operation Guide V23.2]|
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