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COM2020 LS

COM2020
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COM2020

The Steering Column Control Module COM2020 (SCCM) is the interface between the steering wheel and 
the steering column necessary to transfer the driver's input rotation. It integrates clock springs, steering angle 
sensors, power tilt/telescope column controls, pedal position controls, and other simple and complex 
switches.

Product Features:
• Turn indicator lever
• Wipers lever
• TRSP (immobilizer)
• HF (Key remote control)
• Sound (80dBa, mono sound)
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COM2020
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COM2020 – function description

COM2020 module continuously evaluate mechanical status of the control levers

(Turn signal lever – TS lever, Wiper lever – WI lever), electronic gear shifter control

(SHP) and share this information with rest of the car as a message on the LS-CAN

bus. COM2020 module also serves as LIN gateway.

COM2020 module being LIN master powers and monitors LIN slave steering unit

hereinafter as VCI.

COM2020 module includes sound system which provides acoustic feedback to the

driver.

Full variant of COM2020 module includes immobilizer functionality (TRSP) and

also high frequency FSK receiver (433,92MHz) providing remote locking/unlocking

of vehicle (HF).
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COM2020 – HW block diagram – Main PCB

MCU

S32K142x

CAN_H

CAN_L

CAN H

Vbatt

GND

+12VReverse,

Transient protection /

EMI filter

Main connector COM2023

SBC

TLE9262-
3BQX

Horn filtering / bias
Wakeup capable

RESET

SPI

CAN TxD

CAN RxD

INT

HORN

HSW Vbatt
Spiral cassette

HSW Vbatt

Vbatt

HSW GND

HS1

HORN_WK1

4

CAN L

HSW GND

HSW connector

LS_WK2

LINMFL connector

+12VS_RUN

Spiral cassette

CAN protection

HS2

HS3

HS4

5V

switch

5V

switch

LIN

LIN POWER

SHP IN

HORN GND

GND

HORN_WK1

SHP filtering / bias
A/D

I/O

A/D

AB1+

AB1-

AB2+

AB2-

AB3+

AB3-

AB3-

AB3+

AB2+

AB1-

AB1+

AB2-

6pin VCI LAIMU connector

LIN protection / 

master circuitry /

bias

+12V

Main connector COM2020

CAN LS transciever

CAN TxD

CAN RxD

STB

EN

ERR

CAN_LS_WK4

STB EN ERR

Wakeup capable

+5V_RUN 

+5V_SLEEP

+5V_RUN

XTAL

+5V_RUN

VCC1

VCC2

VCC3

+5V_SLEEP_HFD14

VCI

High-side switch

VN7140

HALL & 

CAN_LS_WK4

+12V_LIN

+12V_LIN
HF_WK3

HALL & 

CAN_LS_WK4

R72      0

+5V_SLEEP

+5V_HALL_TS

+5V_HALL_WI

A/D VbattVoltage divider / 

switch

Programming / 

Debug

WI HALL
TLE493D

TS HALL
TLE493D

Wake 

pulse shaping

I2C

HF_IRQ

Wakeup capable

I2C ports

switch

I2C 2

HF Receiver

NXP NCK2910
Wakeup capable3 HF_SPI

HF_WK3

A/D +5V_RUN
Voltage divider

4 TRSP_SPI

Divider / AC coupling
TRSP_EXT_CLK

VCC

switch

+5V_RUN

+12V

TRSP

PJF7993

IOREF VB

ANT1

ANT2

4-pin TRSP connector

+5VS_HALL_TS

measuring switch

+5V_HALL_TS

A/D

Wake pulse 

disabling / TS ports 

management

INT

2

+12VS_RUN

HALL_WK4_DIS

2

+5VS_HALL_WI

measuring

+5V_HALL_WI

A/D

HALL & CAN_LS_WK4

Sound input stage

Sound diagnose / 

overcurrent switch

Sound output stage / 

D class amp.

TPA2005

+5V_RUN

VDDSHUTDOWN

+12V_Sound_LIM

I/O / A/D

Sound VOLUME

Sound WAVE

Sound VOLUME

Sound WAVE

SPI

SPI

8-pin TS lever ZIF connector

5x A/D

2x I/O

7 FL+

FL-NEUTRAL

FL-

LS-PARK

LS-OFF/AUTO

LS-HEAD

LBTN

GND

LS wake logic

TS lever interface

Wakeup capable

LS_WK2

7

10-pin WI lever ZIF connector

3x A/D

6x I/O

9
FW-SENSE_1WI lever interface

9

FW-SENSE_2

FW-SENSE_3

FW-SENSE_4
FW-SENSE_5
RWA

RWI-ON
RWI-OFF
RBTN
GND

+5V_SLEEP_HF

+12V

CS logic invertor
HF_NSS_INV

SPI

HF_RDY

+5V_RUN

Supply protection

/ limitation

+12VS_RUN
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COM2020 – Noise sources

This table contains all noise sources of COM2020:
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TRSP (Key transponder) + HF (high frequency FSK receiver )

MCU

S32K142x

TRSP:

• TRSP_EXT_CLK g enerated by 
MCU, 4 MHz

• TRSP frequency 125kHz

• TRSP function is activated and 
set for cyclic Authentication 
with period of 250ms

HF:

• high frequency FSK receiver 
(433,92MHz) providing remote 
locking/unlocking of vehicle 
(HF)

• HF_SCK baud rate – 500kHz

• XTAL HF receiver – 24,305 MHz



HW architecture COM2023 / DOC02850111-0003 / 04.10.2022 Slide 8

©
 2

0
1
8
, 

L
e
o
p
o
ld

 K
o
s
ta

l 
G

m
b
H

 &
 C

o
. 

K
G

. 
C

o
n
te

n
ts

 a
n
d
 p

re
s
e
n
ta

ti
o

n
 a

re
 p

ro
te

c
te

d
 w

o
rl
d

-w
id

e
. 

A
n
y
 k

in
d
 o

f 
u
s
in

g
, 

c
o
p
y
in

g
 e

tc
. 
is

 p
ro

h
ib

it
e
d
 w

it
h
o
u
t 

p
ri
o

r 
p
e
rm

is
s
io

n
. 
A

ll 
ri
g

h
ts

 -
in

c
l.
 I
n
d
u
s
tr

ia
l 
p
ro

p
e
rt

y
 r

ig
h
ts

 -
a
re

 r
e
s
e
rv

e
d
.

COM2020 – Clock

MCU

S32K142x

Divider / AC coupling

TRSP_EXT_CLK

TRSP

PJF7993

TXC-AV16000014, 

16MHz

Clock sources:

1. Main CLK:

TXC-AV16000014, 16 MHz

2.TRSP_EXT_CLK

Generated by MCU, 4 MHz
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SND ( Sound ) , acoustic feedback to the driver

MCU

S32K142x

A/D VbattVoltage divider / 

switch

A/D +5V_RUN

Voltage divider

Sound input stage

Sound diagnose / 

overcurrent switch

Sound output stage / 

D class amp.

TPA2005

+5V_RUN

VDDSHUTDOWN

+12V_Sound_LIM

I/O / A/D

Sound VOLUME

Sound WAVE

Sound VOLUME

Sound WAVE

Supply protection

/ limitation

+12VS_RUN

SND:

• COM2020 module includes sound 
system which provides acoustic 
feedback to the driver

• Module do SND self diagnose 
after start

• Sound 400Hz – 15kHz
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Levers – TS Lever ( Turn signal ), WI Lever ( Wiper )

WI HALL
TLE493D

TS HALL
TLE493D

Wake 

pulse shaping

I2C

Wakeup capable

I2C ports

switch

I2C 2

+5VS_HALL_TS

measuring switch

+5V_HALL_TS

A/D

Wake pulse 

disabling / TS ports 

management

INT

2

+12VS_RUN

HALL_WK4_DIS

2

+5VS_HALL_WI

measuring

+5V_HALL_WI

A/D

HALL & CAN_LS_WK4

8-pin TS lever ZIF connector

5x A/D

2x I/O

7 FL+

FL-NEUTRAL

FL-

LS-PARK

LS-OFF/AUTO

LS-HEAD

LBTN

GND

LS wake logic

TS lever interface

Wakeup capable

LS_WK2

7

10-pin WI lever ZIF connector

3x A/D

6x I/O

9
FW-SENSE_1WI lever interface

9

FW-SENSE_2

FW-SENSE_3

FW-SENSE_4
FW-SENSE_5
RWA

RWI-ON
RWI-OFF
RBTN
GND

+12V

+5V_RUN

MCU

S32K142x

COM2020 continuously evaluate 
mechanical status of the control 
levers (Turn signal lever – TS 
lever, Wiper lever – WI lever)

2x HALL sensor TLE493D, 
communication by I2C bus, 

SCL baud rate 450kHz
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COM2020 – SBC, communication

MCU

S32K142x

CAN_H

CAN_L

CAN H

Vbatt

GND

+12VReverse,

Transient protection /

EMI filter

Main connector COM2023

SBC

TLE9262-
3BQX

Horn filtering / bias
Wakeup capable

RESET

SPI

CAN TxD

CAN RxD

INT

HORN

HSW Vbatt
Spiral cassette

HSW Vbatt

Vbatt

HSW GND

HS1

HORN_WK1

4

CAN L

HSW GND

HSW connector

LS_WK2

LINMFL connector

+12VS_RUN

Spiral cassette

CAN protection

HS2

HS3

HS4

5V

switch

5V

switch

LIN

LIN POWER

SHP IN

HORN GND

GND

HORN_WK1

SHP filtering / bias
A/D

I/O

A/D

AB1+

AB1-

AB2+

AB2-

AB3+

AB3-

AB3-

AB3+

AB2+

AB1-

AB1+

AB2-

6pin VCI LAIMU connector

LIN protection / 

master circuitry /

bias

+12V

Main connector COM2020

CAN LS transciever

CAN TxD

CAN RxD

STB

EN

ERR

CAN_LS_WK4

STB EN ERR

Wakeup capable

+5V_RUN 

+5V_SLEEP

+5V_RUN

XTAL

+5V_RUN

VCC1

VCC2

VCC3

+5V_SLEEP_HFD14

VCI

High-side switch

VN7140

HALL & 

CAN_LS_WK4

+12V_LIN

+12V_LIN
HF_WK3

HALL & 

CAN_LS_WK4

R72      0

+5V_SLEEP

+5V_HALL_TS

+5V_HALL_WI

SBC ( System Basis Chip:

• Power supply for module (+5V_SLEEP, 
+5V_RUN, +5V_SLEEP_HF, +12VS_RUN, 
+12V_LIN)

• provides LIN interface,19.2 kHz

CAN LS ( low speed ) interface by CAN LS 
transciever TJA1055T/1
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