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COM2020

KOSTAL

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

KOSTAL

General information

Product name

KOSTAL COM2020 EMCO

Model name COM2020
Power supply EUT: DC
Supply voltage EUT: Upom= 13.5V Upin= 8V Upax= 16V

Temperature range:

-40 *C to +85 °C

Lowest / highest internal

TXantenna and customer:

125 kHz / 16 MHz
frequency:
Receiver frequency: 433 MHz
Minimum distance between

20cm
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COM2020 — function description [K@g'l_f‘&ll-.

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.

COMZ2020 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 [K@glﬁ‘&ll—n

Main connector COM2020 STB EN ERR +5V RUN +5V_RUN
— * * ‘ — I HF_RDY +5V_SLEEP_HF
CAN_H CAN TxD HF Receiver ¢ +12V
] 4—
CANH ¢ CAN RxD — D} HF_WKS<—1 ] HFIRQ NXP NCK2910
CAN protection CAN L | CANLS transciever [ > SPI 3 ~  HF SPI Wakeup capable
CAN L 2 — Wakeup capable ‘*'12\/ D14 +5V_SLEEP_HF < SPI HF_NSS_INV - > *SV_RUN »| VCC
CAN_LS WK4 £ % < ; — ; 7 LS5 ogie verter  Lsuich 4-pin TRSP connector
_LS_ rogramming -
- —————|
Vbatt ¢ Reverse, +12v r72 [| o veel VRN ey IOREF y vB *
Transient protection / vee2 L+5V7§VLEEP -] SPI 4 TRSP SPI —
GND P EMI filter vces +5V_RUN ERR < = > V'S ANT1
¢ > TRSP
HALL & - ; TRSP_EXT_CLK PJF7993 .
CAN_LS_WK4 CAN TxD Divider / AC coupling > M ANT2
CAN RxD
. )
Main connector COM2023 HSW connector —>RESET 8-pin TS lever ZIF connector
N <« SXAD 7 7 = FL+
R o | |HSW Vbatt > ¢
HSW Vbatt ¢ ¢ INT 2x 1/0 oy HALL TS rlzv Le | FL-NEUTRAL
HSW GND ¢ ¢ 4 - - -
SW G ¢ ¢$ | |HSW GND SBC - SPl, _AD +5VS_HALL_TS *|
Spiral cassette measuring switch ! s wk2 . —1¢ [LS-PARK
AB1+ ol h=—=-, HORN_WK1 TLES262- A < LS wake logic | |4 |LS-OFF/AUTO
\ g ! — > 3BQX +5V SLEEP Wakeup capable -
" 1 1 = TS HALL ¢ | LS-HEAD
AB1- \amu | <« 2C 2 » | 12C ports | o 2 >
! LS WK2 - > porS | »( | TLE493D #|LBTN
AB2+ o ! > +12VS_RUN MCU Switch -
ol L ! HS1 > A o L_" GND
AB2- e mL | HF_WK3 . 12V LIN Wake pulse - .
AB3+ ¢ : ! HS2 f——p ¢ S32K142x disabling / TS ports Wake™ ] o INT
AB3 pun : HALL & - management HALL_WK4_DIS pulse shaping
- IS > HS3 >
1 1 CAN_LS_WK4 | swi *
— 1, - - swich| y ?+12V37RUN HALL & CAN_LS_WK4 10-pin W1 lever ZIF connector
1 _| 5V _ 3x AID 9 9 [
MFL connector ! LIN f54 " | switch < ei 1710 Wi lever interface ¢ | FW-SENSE_1
1 1 +12V_LIN¢ A +5V_HALL_WI ¢ | FW-SENSE 2
— ' I st ! <P +5VS_HALL_WI Lo | Fw-SENSE 3
AB3- o . LIN protection / qeasrng Y ® | FW-SENSE_4
AB3+ . : : maste[)icalgcunry/ +5V_HALL_TS v ad FW_SENSE_S
| I _12C 2 » TLE493D
AB2+ N : < > - | RWI-ON
T G
b 1 1 Horn filtering / bias i@ | RWI-OFF
AB1- T 1 Wakeup capable +5V_RUN ¢ | RBTN
AB1+ o 1 Sound WAVE -
“Th e Sound VOLUME [#| GND
————— —
LIN >t ¢ I
ol !l 1lg - . AD Sound diagnose /
HORN L gt e SHP filtering / bias > _1/0/AD _ iy |
MEK ¢ - - overcurrent switch
SHP IN T T T ‘Vbalt v RUN SHUTDOWN VDD
y . . A/D +! |
LIN POWER T D¢ | S /o <————{ Voltage divider Sound WAVE Y
¢ < T ——
HORN GND : : | o High-side switch AD +12VS_RUN w’ Sound input stage > Sourlg)dc(l):;’;u;nit;lgel )
GND 7 VN7140 > ___AD | Voltage divider / Vbatt * J o TPA2005 '
— 1 1 T - switch [— Semeemeesm— o
i upply protection |12v_sound Liv 4 a
6pin VCI LAIMU connector PE’\\'% 1 liaitaiioo
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COM2020 — Noise sources

This table contains all noise sources of COM2020:

HW architecture COM2023 / DOC02850111-0003 / 04.10.2022
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Name Frequency Function

CAN-HS interface typ. 500 kHz CAN-HS baud-rate = 500 kBaud
CAN-LS interface typ. 125 kHz CAN-LS baud-rate = 125 kBaud

LIN interface typ. 19200 Hz LIN baudrate = 19,2 kBaud

XTAL main yC 16 MHz

XTAL HF receiver 24 305 MHz

MCU VCO 320 MHz Main uC VCO, jitter +-0,024%

MCU SPLL 160 MHz

Sound VOLUME 78,8 kHz Sound volume PWM, variable duty cycle
Sound WAVE 78,8 kHz Sound wave PWM, vanable duty cycle
Sound D-class 200-300 kHz D-class amp. Switching freq. typ. 250kHz
12C bus — 2x Hall sensor 450 kHz SCL baud rate

SPI bus — SBC-MCU interface 377 kHz CLK baud rate

SPI bus — HF-MCU interface 500 kHz HF _SCK baud rate

SPI bus — TRSP-MCU interface | 300 kHz TRANS_CLK baud rate

HF FSK receiver 433,92 MHz FSK receiver

TRSP receiver 125 kHz TRSP receiver
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TRSP (Key transponder) + HF (high frequency FSK receiver ) K@g‘ﬁ‘&&

+5y_ RUMN
HF_ROY +5Y_SLEEP_HF
HF Recsiver
HF_ Vi3
- - — ] HF_IRQ MXP NCK2810
P SE| 1 HF_SF1 Wakaup capable

SPl HF_MSS_INW
#=| 05 logic imvertor

4-pin TRSP connector

- - e ANT1
TRSP »
| Divider / AC cougling | TREF BXT CLe > PJF7E83 ;I ANT?
MCU [ q
S32K142x
TRSP: HF:
* TRSP_EXT_CLK g enerated by « high frequency FSK receiver
MCU, 4 MHz (433,92MHZz) providing remote
« TRSP frequency 125kHz locking/unlocking of vehicle
« TRSP function is activated and (HF)
set for cyclic Authentication « HF_SCK baud rate — 500kHz
with period of 250ms «  XTAL HF receiver — 24,305 MHz

© 2018, Leopold Kostal GmbH & Co. KG. Contents and presentation are protected world-wide. Any kind of using,
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COM2020 - Clock [K@SFM

TRSP_EXT_CLK

Clock sources:

1. Main CLK:
TXC-AVv16000014, 16 MHz

2.TRSP_EXT CLK
Generated by MCU, 4 MHz

MCU

S32K142x

© 2018, Leopold Kostal GmbH & Co. KG. Contents and presentation are protected world-wide. Any kind of using,
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SND ( Sound ), acoustic feedback to the driver K@gﬁm

SND:

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

« Module do SND self diagnose
after start

e Sound 400Hz - 15kHz

MCU

S32K142x

Sound WAVE

Sound VOLUME
—_—
+5V_RUN

110/ AID

-~ > Sound diagnose /
overcurrent switch

+5V_RUN SHUTDOWN

Voltage divider Sound WAVE

Sound VOLUME

tage

D class amp.

+12VS_RUN Sound input stage

+12V_Sound_LIM

upply protection
.. a ll

= =
vitch
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Levers — TS Lever ( Turn signal ), WI Lever ( Wiper )

- <« SXAD 7,

g ’ +5V_RUN
L

— 2x1/0

A/D

_ 12C 2

+5V_HALL_TS J

disabling / TS ports

$+12VS_RUN

3
HALL_WK4_DIS

ake

* HALL & CAN_LS_WK4

INT|

MCU
S32K142x
3XAD 9
6x 110
AID
12C 2

+5V_HALL_WI J
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TS lever interface

WI lever interface

8-pin TS lever ZIF connector

7

EXXXXXXX]

FL+
FL-NEUTRAL
FL-

LS-PARK
LS-OFF/AUTO
LS-HEAD
LBTN

GND

10-pin WI lever ZIF connector

9,

EXXXXXXXXX]

FW-SENSE_1
FW-SENSE_2
FW-SENSE_3
FW-SENSE_4
FW-SENSE_5
RWA
RWI-ON
RWI-OFF
RBTN

GND

KOSTAL

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

2X HALL sensor TLE493D,
communication by 12C bus,

SCL baud rate 450kHz
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CANH
CAN L

Vbatt

GND

COM2020 — SBC, communication

Main connector COM2020

STB EN ERR

+5V_RUN
] CAN_H CAN TxD
v : , CAN RXD
CAN protection CAN_L |CAN LS transciever [
V' — +12V D14 +5V_SLEEP_HF
©
\
R P CAN_LS_WK4 SV RUN <
\ 4 _Reverse, . +12Vv r72 [10o = EN
Transient protection / +5V_SLEEP
¢ EMI filter +5V_RUN ERR
HALL &
CAN_LS_WK4 CAN TxD
CAN RxD
Main connector COM2023 HSW connector
) RESET
— Spiral cassette
HSW Vbatt | | et = EI HSW Vbatt |
alll 1 PR 7
HSW GND \ 4 g St | [HSW GND SBC - 4 SPI,
Spiral cassette
AB1+ R At HORN_WK1 TR
MR . > EECLS +5V_SLEEP
- o
ABL T 1 LS_WK2
AB2+  gmn ! > +12VS_RUN MCU
HS1
- 1+ HF_WK3
AB2 N : = > +12V_LIN
AB3+ ¢ T . HS2 S32K142x
AB3- L 1 HALL & >
1 1 CAN_LS_WK4 v
— I
1 5V
1 IN witch
MFL connector | q +12V_LIN o
(T } g
— | 1 P
AB3- > | LIN protection /
AB3+ 1 1 master circuitry / +5V_HALL_TS v
AB2- ¢ | | +5V_HALL_WI
1
AB2+ | et ! filtering / bi
1 Horn filtering / bias
agt- | o
AB1+ 1
1 1]
LIN  ami ¢
ol [l PN S ) A/D
HORN L am ¢ SHP filtering / bias
o 1 i o
SHP IN T T Vbatt
y . .
LIN POWER * T T®
HORN GND | |®1 Lo - =
M 4 High-side switch AID
GND | |2t w0 |
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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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