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1. System configulation

1.1 Scope of SMART KEY SYSTEM

The System offers the following features:

e passive access to two doors and trunk; driver side, passenger side, and trunk/tailgate
e passive start after interior detection of the SMART KEY FOB

(without interior trunk detection)
e LF-RF communication (based on Continental’'s SMART KEY system)

e passive access/locking of the two front doors via a toggle push button in the door
handles

e passive access trunk/tailgate via the trunk lid switch at the trunk

e immobilizer backup solution integrated into SMK 2.7

e communication to the engine management system via a single line interface
e communication to the ESCL via a single line interface

e block of the steering column by the ESCL device

1.2 short description of the SYSTEM

1.2.1 General Definition of SMART KEY

The SMART KEY system is a system that allows the user to access and operate a
vehicle in a very convenient way. To access the vehicle, no traditional key or remote
control unit is needed.

The SMART KEY system is triggered by pressing a push button in the door handle.

After triggered, the vehicle sends out a request in a limited range. If the SMART KEY
FOB receives this request, SMART KEY FOB automatically sends a response to the
vehicle. Then the system decides whether to perform a particular action (unlocking,
locking...) or to remain inactive.

In a similar manner, the SMART KEY system is triggered by pressing a start-stop
button in the dash board.

After triggered, the vehicle sends out a request in a limited range(especially interior
region). If the SMART KEY FOB receives this request, SMART KEY FOB
automatically sends a response to the vehicle. Then the system decides whether to
perform a particular action (terminal status change...) or to remain inactive.

1.2.2 Wireless Communication

Electromagnetic waves are used to exchange information between the vehicle and the
SMART KEY FOB. Both, vehicle and SMART KEY FOB are equipped with a transmitter,
a receiver and several antennas.
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1.2.3 Concept Description

With this concept it is possible to have a set of interior antennas that cover the vehicle’'s
interior and a set of exterior antennas that cover the vehicle’s exterior.

For an unambiguous separation between the vehicle’s interior and exterior it is sufficient
that at least one area is covered exactly by the corresponding operating ranges of the
antennas.

The functions of the SMART KEY system have to be provided in a clearly defined and
limited range. For the up-link from the vehicle to the SMART KEY FOB, a magnetic field
with a frequency of 125 kHz and ASK modulation is used.

Technical aspects of 125 kHz — magnetic field:
virtually no reflections,

cubical decrease of field strength — allows good range control,

released frequency band (ISM),

high penetration,

low quiescent current demand due to 125 kHz input stage (SMART KEY FOB),
less sensitive for detuning compared to higher frequency.

For the down-link from the SMART KEY FOB to the vehicle, the standard radio frequency
(RF) is used (similar to the classic remote control functions) with FSK modulation.

1.2.4 System Architecture

The system is designed as an optional system, making it possible to equip vehicles of the
same car-Line with different levels of access control systems.

The system is suitable to be integrated into an existing architecture that provides central
locking functions with standard remote control. This proposal assumes that the following
functions / devices are already present in the vehicle’s architecture.

e Central locking system (latch / motor — drivers etc.)
e Standard body control functions
e Warning buzzer
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1.2.5 Main Functions

e The system allows the user to access and exit (unlock and lock) the vehicle without
performing any actions with the SMART KEY FOB.

e The system allows the user to control ESCL lock/unlock, to operate relaies to provide
power(Off, Accessory, Ignition) to other ECU, and to start/stop the vehicle’s engine
without performing any actions with the SMART KEY FOB.

e Additionally, the system offers the user can operate all vehicle functions by contacting
the Fob to the Start/stop button, which have Immobilizer antenna(terminal control
fuction), and by inserting the mechanical key blade into the door handle(Passive
access function).

DH : etE||Lt Z housing

Start Stop Button {
(Immobilizer Antenna incIudecL,_I)

ESCL
LF Antenna

Figure 1: Offered System Components
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System Overview / Block Diagram

1.3

\@ SMART KEY FOB

Response
(RF-Down-link)

v

Challenge
(LF-Up-link)

'S02918p SO| SOPO} SOWBAIBS3I SON ‘[eHISNpUl 0}9108S OWED OpPepyu0d
'SOIBJp SO SOPO} SOpeAlssay [elesaldwa opalfes owod opeaunwo)
101085 8p o

REIVESY)
‘panasal

syoip snoy -asidanusp

subu v

Teluapyuod

Auedwod

“erep

€ ayuod
Keyandold

Passive Access
Detection Range

t.

4

Passive Access
Detection Rang

BunBenu3-No 1apo Bunjialaiuaied 1ap |fe4 Usp Iny 819puos
-30SUl 'US)[RYSGION BIYdaY Blly  ‘Ziesiauapeyds nz uaiyold

-1aA  usBunjpueylapimnz  -uapueisebnz yoippNIpsNe  1ydiu

wamos “eneisab you syeyu; saly  Bunpemp  pun  Bunuem

-19p  ‘abepsiun 1esalp bunbnjeyainiap  amos  agebiaysm

Figure 2: Principle of Communication
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FCC / IC Statement

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:

(1) This device may not cause harmful interference, and
(2) this device must accept any interference received, including interference that may cause undesired operation.

Any changes or modifications (including the antennas) made to this device that are not expressly
approved by the manufacturer may void the user's authority to operate the equipment.

This device complies with Industry Canada licence-exempt RSS standard(s).

Operation is subject to the following two conditions: (1) this device may not cause interference, and (2) this device must
accept any interference, including interference that may cause undesired operation of the device.

Le present appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence.

L'exploitation est autorisee aux deux conditions suivantes :

(1) l'appareil ne doit pas produire de brouillage, et

(2) I'utilisateur de I'appareil doit accepter tout brouillage radioelectrique subi, meme si le brouillage est susceptible
d'en compromettre le fonctionnement.
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This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: 

(1) This device may not cause harmful interference, and 
(2) this device must accept any interference received, including interference that may cause undesired operation.

Any changes or modifications (including the antennas) made to this device that are not expressly 
approved by the manufacturer may void the user's authority to operate the equipment.
 


This device complies with Industry Canada licence-exempt RSS standard(s).

Operation is subject to the following two conditions: (1) this device may not cause interference, and (2) this device must accept any interference, including interference that may cause undesired operation of the device.

Le present appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation est autorisee aux deux conditions suivantes : 
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     d'en compromettre le fonctionnement.
 



