BCX-3CLU

BCX body control units

KEY FEATURES

Modular construction kit based on a mechanical
platform and a generic control platform

Flexible programming in C and CODESYS V3.5
IECB1131

Compliance with standards for the automotive,
agricultural and construction machinery industries

Error Diagnostics

Monitoring of relays, fuses and consumers in the
on-board network

Less wiring effort

Subject to change without notice

TECHNICAL DATA

TriCore TC 1798 32bit, 300MHz
288 kB SRAM internal

8 MB SDRAM external

4 MB Flash internal

32kB EEPROM

4 CAN interfaces, 1RS232 interface, 1 RS485
interface and 1 Ethernet interface

36 inputs

74 outputs

ACCESSORIES

Mating connector

Break out Box

Compiler Package
C-Software CD

IEC 61131-3 Package V3.x
Step-files

Manual

-Technik Wied GmbH

Am Bérenwald 6
87600 Kaufbeuren

+49 8341 9505-0
info@sensor-technik.de
www.stw-mm.com
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BLOCK DIAGRAM

Legend Tabel:

Power Supply Line without Fuse

Power Supply Line with Fuse

Supply Line for Extra Low Voltage without Fuse
Line for Communication Interfaces

Power Bolt X

Vehicle Battery (12 V / 24 V System)

sXtH=

FuseXX_InOut01:
Socket for Car Fuse, upto 15 A

1X 2X

RelXX_Can9Pol01: RelXX_Can9Pol01:
Socket for Mini Relais, Socket for Mini Relais,
forup to25A5Pins forupto15A, 5 Pins,
Optional, Special Relay, 9 Pins Optional, Special Relay, 9 Pins

T 44X
FuseXX_0ut01:

InXX_HighLowO01
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Socket for Car Fuse, up to 25 A

S=—3
FuseXX_0ut01:
Socket for Car Fuse, upto 15 A

8X==
FuseXX_0ut01:
Socket for Car Fuse, upto 10 A

IX==
FuseXX_0ut01:
Socket for Car Fuse, upto 5 A

®

8 x 0D2A Output

— ®
8x OP2A Output

- ®
4 x OP4A Output

— )
8 x OP2A Output

¢$—— FuseXX_0ut02: Sensor Supply Voltage 5V ==

—=———— FuseXX_0ut02: Sensor Supply Voltage5...12V ==

L= 1x
RelXX_normOpen02: Output for Mini Relais Socket, 2 times secured,
2 x Car Fuse up to 20 A, 5 Pins

.
3X
RelXX_normOpen02: Output for Mini Relais Socket, 2 times secured,

2 x Car Fuse up to 15 A, 5 Pins

——— Control Line or Input Line (KL30)
<+——— (Control and Diagnostic Line
— Diagnostic Line
e - Main
— FuseXX_0ut01: Internal Voltage Switch 4
Supply8V...32V wite
" Main
i T switch3
Sw'tf’h o0 System Supervisor
(Ignition) with Watchdog
Main
I " Switch2
_N’iu
ROWerONECED Controller System
5 Main
L
UserlED ~ TriCore L "7 Switch1
32 bit, 300 Mhz
ERJIACH|nput SRAM 288 kB intern
8xIIDASVIInput Flash 4 MB intern
12 x IDA35V Input
SDRAM 8 MB extern
1x Door Contact Wake-up Input EEPROM 32 kB
InXX_Door01
‘ CAN 3
3 x High Side Wake-up Input (CANopen)
InXX_Highside0 [
Controller System
4 x High and Low Side Input

l

@E

BtsXX_HalfBridge01:

T

BtsXX_Highside01: ~ BtsXX_Highside01:

=—=—- 2X
RelXX_normOpen01: Output for Micro Relais Socket, 1times secured,

i +—
Car Fuse up to 25 A, 5 Pins

@E

BtsXX_Highside01:

=—"- 2X
RelXX_normOpen01:OutputforMicroRelaisSocket,1timessecured,
Car Fuse up to 15 A, 6 Pins

L
4 ———

RS232 CAN1 CAN 2 CAN 4 ETH1 2 x OD10A Output 1x OD5A Output for
Wake-up RS485* Ethernet Brake Function RCBICECR L s @it External Supply Fuse
Extra Low Voltage(8V ... 32 V)
*this interfaces share the same 10-pins, either CAN 3 or RS485 can be used
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TECHNICAL DATA CONTROL UNIT

Processor and memory

Type
TriCore TC1798

SRAM

DSPRAM

SDRAM
Flash

EEPROM

Properties

32 bit, 300MHz

128 kB internal

128 kB internal

8 MB external
4MB internal

32kB

Subject to change without notice

Features

External system supervisor with program-
mable watchdog, 12 bit A/D converter for
analog signal processing

On-chip RAM of the TriCore. This memory is
used for system and application data. The
space available for the customer applica-
tion depends on the configuration of the
system.

On-chip RAM of the TriCore without wait
states. This memory mainly serves as
system memory for BIOS stack and data,
but also includes a heap for the customer
application.

7.8 MB available for customer application
3.75 MB available for customer application

24 kB available for customer application
(non-safety)

Typical endurance according to
manufacturer:

1,000,000 erase/program cycles @ 25°C
300,000 erase/program cycles @ 85°C
Data retention > 20 years

Communication Interfaces

[SYiV/4

Type

CAN

RS485

RS232

Ethernet

Max. Quantity

4

Configuration

CAN 2.0 B, high-speed and low-speed, baud
rate from 40 kbit/s to 1 Mbit/s

CAN bus 1with ECU wake-up feature
CAN bus 3: Only used internally

CAN bus 4: Configurable as CAN-or
RS485-interface

CAN 4 configured as RS485 interface: Baud
rate up to 115 kbit/s, half-duplex communi-
cation,

Baud rate up to 115 kbit/s

10/100 Mbit/s, hardware variant with addi-
tional connector
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[SYiV/4

TECHNICAL DATA CONTROL UNIT

System Data Inputs
Type Property Values Type Max. Quantity Configuration Measurement
Supply Voltage Voltage at +UE ECU supply ~ 8...32V Multi Functional Input 12 analog voltage 0..35V

and +UB1..4 power supply IDA35V

programmable pull-  1.1kQ

Current consump-  1x power bolt fully loaded 210A up resistor to +8.5V
tion

- Stand-by: Sum of input <2mA programmable pull-  1kQ

currents at +UE and +UB1..4 down resistor to GND

(UKL15 =0V, ignition off)
NAMUR sensor com-

- ECU active: +UE supply <800mA @ +UE=12V patible
current (UKL15 > UKLT5HIGH, <400mA @ +UE =24V

no external load) digital low active
Operating tempera- Chassis temperature -40°C...+85°C high active
ture event driven events, reacts on
Connector X1 Power bolt M10x16 falling or rising edge
of the signal
X2...X8 See Applicable Connectors
frequency 0.6 Hz ... 20 kHz
ETHI1 4 pins M12 connector, D-coded . o
incremental encoder change of position or
Indicators 2 LED, dual color(red/green 1for the state of the system, 1freely interface angular change
or mixed colors) programmable
Analog Input IACV 8 analog voltage 0..12V
Housing Aluminum die casting
analog current 0..25mA
Dimensions Variant without Ethernet 248 mm x 181 mmx 78,4 mm o .
connector digital (voltage mode) low active
Variant with Ethernet con- 262 mm x 191 mm x 78,4 mm high active
nector event driven events, reacts on
Weight 1,6 kg /3,53 Ibs falling o_r rising edge
of the signal
Degree of Protection IP30
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[SYiV/4

TECHNICAL DATA CONTROL UNIT

Inputs Outputs
Type Max. Quantity Configuration Measurement Type Max. Configu- Range Property Features Group
Quantity ration
Multi Functional Input 8 analog voltage 0..5V
IDASV Digital/ 4 igital N/OFF high si itch P
programmable pull- 6.8 k0 igita digita ON/O igh side switc ower
up resistor to +b5V PWHM Output supply
P OP4A PWM 0..4A 0..100%  precise current mea- group 2
digital low active duty cyf:Ie surement, accuracy  +UB2: 4
. ) resolution g2 outputs
high active <01%
event driven events, reacts on fPWM supports current Al
falling or rising edge zrgqgggﬁy control mode outputs
of the signal - z together
digital feedback, open can drive
frequency 0.6Hz... 20 kHz load detectionin OFF upto15A
SENT interface state
Digital Wake-up Input 3 digital high active automated shutdown
InXX_Highside01 onovercurrent>7.5A
. - . . +20%
Digital Wake-up Input 1 digital low active Input is
InXX_Door01 E.rlggedred by a nega- combine several
ve edge outputs for parallel
Digital Input InXX_ 4 digital high and low active operationup to 15A
HighLowO1
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[SYiV/4

TECHNICAL DATA CONTROL UNIT

Outputs Outputs

Type Max. Configu- Range Property Features Group Type Max.
Quantity ration

Configu- Range Property Features Group
Quantity ration

Digital/ 16 digital ON/OFF high side switch Power Digital Out- 8 digital ON/OFF high side switch Power
PWM Output supply put OD2A . supply
OP2A PWM 0.. 0...100% precise current mea- group 1 PWM 0... 0..100% optimized for digital  group 4
2.5A  dutycycle  gyrement, accuracy  +UBI: 8 2.5A  duty Cy_CIe operation mode (ON/  +UB4:
resolution js29 outputs resolution e 8 outputs
<0.1% <0.1%
PWM supports current Power PWH current feedback, All
frequency  control mode supply frequency measurement accu-  outputs
20..500Hz group 3 20..500Hz racy is +15.0 % (gain)  together
digital feedback, open +UB3: +100 mA (offset) can drive
load detectionin OFF 8 outputs up to15A
state output voltage feed-
All back, voltage mea-
automated shutdown outputs surement with £3 %
onovercurrent>4.6 A together
+20% candrive automated shutdown
upto15A onovercurrent>3.6 A
combine several per group +20%
outputs for parallel
operationupto 15A combine several
outputs for parallel
operationup to 15A
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TECHNICAL DATA CONTROL UNIT

Outputs
Type Max. Configu- Range Property Features Group
Quantity ration
Sensor 2 program- 5... program-  The U_, output voltage Supplied
supply U, mable 12V mable out- is stable also when the from ECU
+2.5% putneeds +UEinputvoltageis  power pin
derating below the U_ output +UE
for output voltage. E.q. it is pos-
voltages sibletouseU_ =12V
Ugr <10V:  when +UE is at the min
lyx=0-9/ voltage +UE, =8V
(13.6 - U,,)
A
fixed 5V Maximal
voltage  1.0% output
current
|MA><=
250mA
Main Switch 4 ON/OFF switches the four
output groups
high side switch
Currentupto15A
Fused cons- 4 constant 25A Supplied with KL30
tant voltage BA
FuseXX_ constant
Out01 8 constant 10A
3 constant 5A
Fused 5 15A External voltage can
voltage be fused
FuseXX_In-
Out01

Subject to change without notice

[SYiV/4

Outputs
Type Max. Configu- Range Property Features Group
Quantity ration

Highcur- 1 digital 40A  ON/OFF One relay with 2 out-

rent relay puts (20 A each)

RelXX_nor- 3 digital 30A  ON/OFF 0 I ith 2

mOpen02 igita ne relay with 2 out-
puts(15A each)

Highcur- 2 digital 25A  ON/OFF

rent relay

RelXX_nor- 5 digital  15A  ON/OFF

mOpen01

RelXX_Can- 2 arbitrary 25A 9 pole socket with

9Pol01 arbitrary function.
CAN connection

1 arbitrary 15A present.

Intelligent modules
possible

Highcur- 1 digital 10A ON/OFF

rent semi-

conductor

outputs 9 digital 5A  ON/OFF

BtsXX_

HighsideO1

BtsXX_Half- 3 digital 10A ON/OFF High side output with

BridgeO1 breaking function (for

Data sheet BCX-3CLU | BCX body control units |20191106-87020
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[SYiV/4

TECHNICAL DATA CENTRAL CONTROL

Interfaces Interfaces
Type Fuses Max. range attributes Type Semi- Max. QuantityConfigura- Values Features Property
Quantity conductor tion
outputs
Fuse pro- 1 5V Fuse protection on GND
tection ext. max. 2560 mA Half bridge 2 Digital 0...10A CurrentOn/  Power supply
voltages protected Off via power bolt
Fuse pro- 1 5..12V Fuse protection on GND \I;\l/?':; E:I:E:
tection ext. max. 260 mA .
voltages function
protected by
Fuses 3 5A Power supply via power bolt with diagnostic fuse
function High Side 1 Digital 0...10A CurrentOn/  Power supply
Fuses 8 10A Power supply via power bolt with diagnostic Off via power bolt
function protected
by fuse, with
Fuses 7 15A Powe.r supply via power bolt with diagnostic diagnostic
function function
Fuses 4 25A Powe.r supply via power bolt with diagnostic High Side 1 Digital 0. 5A CurrentOn/  Power supply
function Off via power bolt
Fuses 5 15A External power supply with diagnostic function protected
by fuse, with
diagnostic
function
High Side 1 Digital 0...5A Current On/  Power supply
Off via power bolt
protected
by fuse, with
diagnostic
function
external
power supply
(8...32V)
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TECHNICAL DATA CENTRAL CONTROL

Interfaces
Type Relay Max. Pins range protection attributes
outputs Quantity
MicroRelay 2 L I5A T Power supply via power bolt with
diagnostic function
internal control by processor
MicroRelay 2 ..25A 1 Power supply via power bolt with
diagnostic function
internal control by processor
Mini Relay 3 ..15A 2 Power supply via power bolt with
diagnostic function
internal control by processor
Mini Relay 1 ..20A 2 Power supply via power bolt with
diagnostic function
internal control by processor
Mini Relay 1 ..25A — external power supply
external triggering
no diagnostic function
CAN interface for extensions
Mini Relay 2 ..15A — external power supply

Subject to change without notice

external triggering
no diagnostic function
CAN interface for extensions

Connectors
Type Quantity Pins
JPT 5 21
JPT 2 18
DFK 1 12
Data sheet BCX-3CLU | BCX body control units | 20191106-87020 Page 9116



TECHNICAL DRAWING
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PIN ASSIGNMENT

Connector X1: Power Bolt
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[SYiV/4

PIN ASSIGNMENT
Pin assignment of connector X2 (green) sorted by pin numbers Pin assignment of connector X3 (magenta) sorted by pin numbers
X2 Connected Additional description Connected Connected Supplied X3 Connected Additional description Connected Connected Supplied
Pin component of functionality fuse relay from Pin component of functionality fuse relay from
1 Fuse05_0ut01_03 F25 X1 1 Rel25_Can9Pol01_02 K5 KL87a
2 Fuse10_0ut01_02 F10 X1 2 Rel25_Can9Pol01_02 K5C
3 Fuse10_0ut01-01 F8 X1 3 OD2A_1 Output of controller
4 Fusel15_0ut01_06 F1 X1 4 Rel30_norm0Open02_02 F32 K3 X1
5 IDA35V_7 Input of controller 5 IACV_2 Input of controller
6 OP2A_14 Output of controller 6 0OD2A_2 Output of controller
7 Fuse05_0ut01_02 F2 X1 7 Rel30_norm0Open02_03 F33 K4 X1
8 IDA35V_8 Input of controller 8 IDA35V_12 Input of controller
9 IDA35V_9 Input of controller 9 IACV_3 Input of controller
10 Fuse05_0ut01_01 F4 X1 10 Fuse10_0ut01_07 F7 X1
n IDA35V_4 Input of controller n IDA35V_10 Input of controller
12 IDA35V_5 Input of controller 12 IACV_1 Input of controller
13 Rel30_normOpen02_01 F27 K2 X1 13 Rel25_Can9Pol01_02 K5 KL86
14 IDA35V_6 Input of controller 14 IDASV_3 Input of controller
15 IDA35V_3 Input of controller 15 IDA35V_T1 Input of controller
16 Rel30_normOpen02_01 F28 K2 X1 16 Rel15_norm0Open01_02 F35 K1 X1
17 CAN4_H or RS485_A CAN bus or serial inter- 17 5Vext 5Vext external sensor
face of controller supply output of control-
18 CAN4_H or RS485_A CAN bus or serial inter- ler
face of controller 18 0D2A_3 Output of controller
19 OP2A_16 Output of controller 19 Rel25_Can9Pol01_02 K5 X
20 CAN4_L or RS485_B CAN bus or serial inter- 20 Fuse02_0ut02_01 AGND of 5Vext of the F42
face of controller ESX-3CM
21 CAN4_L or RS485_B CAN bus or serial inter- 21 OD2A_4 Output of controller

Subject to change without notice

face of controller
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[SYiV/4

PIN ASSIGNMENT
Pin assignment of connector X4 (white) sorted by pin numbers Pin assignment of connector X5 (blue) sorted by pin numbers
X4 Connected Additional description Connected Connected Supplied X5 Connected Additional description Connected Connected Supplied
Pin component of functionality fuse relay from Pin component of functionality fuse relay from
1 Fusel5_0ut01_07 Fn X1 1 Fusel5_In0ut01_01 External voltage supply in F29
2 OP2A_2 QOutput of controller 2 Fusel5_0ut01.05 F9 X1
3 In35_HighLow01_01 Input of controller 3 In35_Highside01_01 Input of controller
4 Fusel5_0ut01.03 F39 X1 4 Fusel5_In0ut01_01 External voltage supply  F29
5 CAN2_L CAN bus of controller out
6 CAN2_L CAN bus of controller 5 GND
7 Fusel5_InOut01_03 External voltage supply in F4l 6 OP2A_5 Output of controller
8 CAN2_H CAN bus of controller 7 RS232_TxD Serial interface
9 CAN2_H CAN bus of controller 8 RS232_RxD Serial interface
10 Fusel5_In0ut01_03 External voltage supply  F4l 9 OP2A_6 Output of controller
out 10 Fusel5_InOut01-02 External voltage supply  F36
n GND out
12 OP2A_8 Output of controller n CANI1_H CAN bus
13 Rel15_Can9Pol01_01 K6 C 12 CANT_H CAN bus
14 Rel15_Can9Pol01_01 K6 KL30 13 Rel30_norm0Open02_03 F34 K4 X1
15 OP2A_1 Output of controller 14 CANI1_L CAN bus
16 Bts08_HalfBridge01_02 F47 Internal (K13) X1 15 CAN1_L CAN bus
17 Bts08_HalfBridge01_01 F45 Internal (K12)X1 16 Rel30_norm0Open02_02 F31 K3 X1
18 IDA35V_2 Input of controller 17 IDASV_6 Input of controller
18 0P2A_7 Output of controller
19 Rel15_norm0Open01_01 F30 K10 X1
20 IDA35V_1 Input of controller
21 In35_HighLow01_02 Input of controller

Subject to change without notice
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[SYiV/4

PIN ASSIGNMENT

Pin assignment of connector X6 (yellow) sorted by pin numbers Pin assignment of connector X7 (brown) sorted by pin numbers

X6 Connected Additional description Connected Connected Supplied X7 Connected Additional description Connected Connected Supplied

Pin component

of functionality fuse relay from Pin

component of functionality fuse relay from

1 In35_Door01_01 Input of controller 1 Fusel5_InOut01_04 External voltage supply  F37

2 In35_Highside01_02 Input of controller X1 out

3 In35_Highside01_03 Input of controller 2 Fuse15_In0ut01_04 External voltage supply in F37 X1

4 In35_HighLow01_04 Input of controller 3 0OD2A_7 Output of controller

5 OP2A_15 Output of controller 4 Fusel5_0ut01_01 F38 X1

6 In35_HighLow01_03 Input of controller 5 IACV_4 Input of controller

7 Rel15_Can9Pol01_01 K6 KL87 6 GND

8 Rel15_Can9Pol01_01 K6 KL87a 7 Fusel5_0ut01_04 F40 X1

9 OP2A_13 Output of controller 8 OD2A_8 Output of controller

10 Rel15_Can9Pol01_01 K6 X 9 OD2A_6 Output of controller

n Rel25_Can9Pol01_01 K7C 10 Fusel5_InOut01_05 External voltage supply in F43

12 IDASV_4 Input of controller n IDASV_1 Input of controller

13 OP2A_9 Output of controller X1 12 IDASV_2 Input of controller

14 Rel25_Can9Pol01_01 K7X 13 Fusel5_InOut01_05 External voltage supply  F43 X1

15 OP2A_N Output of controller out

16 Rel15_Can9Pol01_01 K6 KL86 X1 14 IACV_7 Input of controller

17 Rel25_Can9Pol01_01 K7 KL87a 15 IACV_8 Input of controller

18 OP2A_12 QOutput of controller 16 Fuse10_0ut01_03 F16 X1 X1

19 Rel25_Can9Pol01_01 K7 KL86 X1 17 IACV_6 Input of controller

20 Fusel5_In0ut01_02 External voltage supply in F36 18 OP4A_2 Output of controller

21 OP2A_10 Output of controller K7 KL86 X1 19 OP4A_1 Output of controller X1
20 OD2A_5 Output of controller
21 IACV_5 Input of controller

Subject to change without notice
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[SYiV/4

PIN ASSIGNMENT
Pin assignment of connector X8 (grey) sorted by pin numbers Pin assignment of connector X9 (black) sorted by pin numbers
X8 Connected Additional description Connected Connected Supplied X9 Connected Additional description Connected Connected Supplied
Pin component of functionality fuse relay from Pin component of functionality fuse relay from
1 Bts10_Highside01_01 F49 Internal (K14)X1 1 Rel25_normOpen01_01 F22 K8 X1 X1
2 Fuse10_0ut01_08 F17 X1 2 Rel40_normOpen02_01 F24 K1 X1 X1
3 OP2A_3 Output of controller 3 Rel40_normOpen02_01 F23 K1 X1
4 Fuse15_0ut01_02 F18 X1 4 Rel25_normOpen01_02 F26 K9 X1 X1
5 IDASV_5 Input of controller 5 Fuse25_0ut01_01 F5 X1
6 Fuse02_0ut02_02 AGND of 5-12Vext of the  F46 6 Fuse25_0ut01_02 F3 X1
controller 7 Fuse25_0ut01_04 F12 X1 X1
7 Fuse10_0ut01_04 F20 X1 8 Fuse25_0ut01_03 F6 X1 X1
Fuse10_0ut01_05 F48 X1 9 Rel25_Can9Pol01_02 K5 KL30
5-12Vext 5-12Vext external sensor 10 Rel25_Can9Pol01_02 K5 KL87 X1
supply output of control- n Rel25_Can9Pol01_01 K7 KL30
ler 12 Rel25_Can9Pol01_01 K7 KL87
10 Fuse10_0ut01_-06 F21 X1
n IDASV_8 Input of controller
12 OP4A_3 Output of controller
13 Bts05_Highside01_01 External voltage supply in F44 Internal (K15)
14 IDASV_7 Input of controller
15 OP4A_4 QOutput of controller
16 Bts05_Highside01_02 F50 Internal (K16) X1
17 Bts05_Highside01_01 External voltage supply ~ F44 Internal (K15)
out
18 OP2A_4 QOutput of controller

Subject to change without notice
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OQUALIFICATION

Norm Description

EMC industrial (CE) This chapter is not fully available at this state of the BCX-3CLU
development.

EMC automotive This chapter is not fully available at this state of the BCX-3CLU
development.

Electrical tests This chapter is not fully available at this state of the BCX-3CLU
development.

Climatic and mechanical This chapter is not fully available at this state of the BCX-3CLU
tests development.
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