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Component Location

14
1. Start Stop Button(SSB) 8. Interior antenna 1
2. FOB key holder 9. Interior antenna 2
3. FOB key 10. Interior antenna 3
4. PDM(Power Distribution Module) 11. Door handle & door antenna
5. Trunk lid switch 12. Bumper antenna
6. RF receiver 13. Smart key unit
7. ESCL(Electrical Steering Column Lock) 14. PDM relay box
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Circuit Diagram

-
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Description

System Overview

The System offers the following features:
- Human machine interface through a 1-stage button, for terminal switching and engine start.
- Control of external relays for ACC / IGN1 / IGN2 terminal switching and STARTER, without use of mechanical ignition
switch.
- Steering column locking with an ESCL device; Monitoring of the vehicle status to insure safe activation of the ESCL.
- Indication of vehicle status through LED or explicit messages on display.
- Immobilizer function by LF transponder communication between fob and fob holder.
- Redundant architecture for high system dependability .
- Interface with Low Speed CAN vehicle communication network.
- Interface with LIN vehicle communication network depending on platform .
The RKE and SMART KEY functions are not considered part of this Button Engine Start system and are specified in
separated system.

System Main Function

- Steering column locking/unlocking with ESCL.

- Switching of ACC / IGN1 / IGN2 terminals.

- Control of the STARTER relay BAT line (high side) based on communication with EMS ECU.
- Management of the Immobilizer function.

- Management of BES warning function.

Button Engine Start System

The Button Start System allows the driver to operate the vehicle by simply pressing a button (called as SSB) instead of
using a standard mechanical key. It also manages the locking and the unlocking of the steering column (called as ESCL)
without any specific actions by the driver.

If the driver press the SSB while prerequisites on brakes, fob authentication and transmission status are satisfied, the BES
System will proceed with the locking/unlocking of the steering column, the control of the terminal, and the cranking of the
engine.

The driver can release the SSB as soon as this sequence initiated. After positive response from immobilizer interrogation,
the system will activate the starter motor and communicate with the EMS to check the engine running status for starter
release.

The driver will be able to stop the engine by a short push on the SSB if the vehicle is already in standstill. Emergency
engine stop will be possible by a long press of the SSB or 3 consecutive presses in case the vehicle is in ENGINE
RUNNING.

If the conditions for engine cranking are not satisfied while a push on the SSB is detected and a valid fob authenticated,
the system will unlock the steering column and switch the terminals to IGN. Another push on the SSB will be necessary to
start the engine.

In case of a vehicle equipped with SMART KEY system, fob authentication will not require any action from the driver. For
limp home start or in case of vehicle without SMART KEY, the driver will have to insert the fob into the fob holder.
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« Control Ignition and engine ON/OFF by Sending signal to IPM and PDM.
* Display status by LED Lamp ON/OFF. (Amber or Blue)
Indicator ON/OFF Condition At Ignition Key Off Condition

No. Character lamp Conditions
1 Indicator Lamp ON Door open, Tail lamp ON, ACC, IG ON
2 Indicator Lamp 30sec ON — Lamp OFF Door close, Tail lamp OFF, IG OFF
3 Indicator Lamp OFF Remote LOCK, Passive LOCK
B Rheostat at tail lamp ON (lllumination lamp)

Indicator ON/OFF Condition According To Ignition Key's Position

No. Ignition conditions Start Button LED status
1 IG OFF LED OFF
2 IG ACC Amber color LED ON
3 IG ON (Engine OFF) Blue color LED ON
4 Cranking Maintain LED status before cranking
5 Engine running LED OFF
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Wireless Communication

Electromagnetic waves are used to exchange information between the vehicle and the FOB. Two types of RKE Key can
supplement the BES system:

- Non-smart key RKE

- SMART KEY FOB
Currently the BES system comprises with SMART KEY FOB always.
The transmitter, receiver and antennas required for the communication between the fob and the vehicle will differ
depending on functionalities and regional areas.
The RKE and SMART KEY functions are in separated documents. Refer to Smart key system for more detailed information
about SMART KEY function.

Smart Key

The SMK manages all function related to:
« "Start Stop Button (SSB) monitoring",
+ "Immobilizer communication" (with Engine Management System unit for immobilizer release),
» "ESCL control",
« "Authentication server" (Validity of Transponder and in case of Smart Key option Passive Fob authentication ),
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+ "System consistency monitoring”,
* "System diagnosis",
* Control of display message / warning buzzer .

EMS

EMS Cryplology RKE/PIC FOB:
S SR '
| Smartkey |
HITAG2 ! functionality |
ESCL «-HITAG2-» Immo (Smart Key) SESeeToooes
. Remote |
¢———DASOM——~  control |
| functionalty _ |

HITAG2
S
Fob | Transponder ;
POM  e-HITAG2— | 1o [@HITAG2—8 (nciionalty |
: |

The unit behaves as Master role in the whole system.

In case of SMART KEY application, for example “Passive Access”, “Passive Locking" and “Passive Authorization are
integrated for ESCL/Terminal switching Operations”.

It collects information about vehicle status from other modules (vehicle speed, alarm status, driver door open...), read the
inputs (e.g. SSB, Lock Button and PARK position Switch), controls the outputs (e.g. exterior and interior antennas), and
communicates with others devices via the CAN network as well as a single line interfaces.

The diagnosis and learning of the components of the BES System are also handled by the SMK.

PDM

The PDM manages the functions related to the "terminal control" by activating external relays for ACC, IGN1 and IGN2.
This unit is also responsible for the control of the STARTER relay.

It controls also the power supply of the ESCL by switching the power and ground ESCL supply lines depending on vehicle
status. The purpose of this function is to prevent the ESCL to be energized if ACC or IGN are switched on.

The PDM is also controlling the illumination of the SSB as well as the "system status indicator”, which consists of 2 LEDs
of different color. The illumination of the fob holder is also managed by the PDM.

The PDM reads the inputs (Engine fob_in, vehicle speed, relays contact status, ESCL lock status), controls the outputs
(Engine relay output drivers, ESCL power), and communicates with others devices via the CAN.

The internal architecture of the PDM is defined in a way that the control of the terminal and of the ESCL power is secured
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even in case of failure of one of the two microcontrollers, system inconsistency or interruption of communication on the
CAN network.
In case, failure of one of the two controllers, the remaining controller shall disable the starter relay and the ESCL power
supply. The IGN1 and IGN2 terminals relays shall be maintained in the state memorized before the failure and the driver
shall be able to switch those IGN terminals off by pressing the SSB with EMERGENCY_STOP pressing sequence.
However, engine restart will not be allowed. The state of the ACC relay will depend on the type of failure.
The PDM is diagnosed through the SMK MUT service, using the CAN network.
The main functions of the PDM are:

* Control of Terminal relays

* Monitoring of the Vehicle speed received from sensor or ABS/ESP ECU.

*» Control of SSB LEDs (illumination, clamp state) and FOB HOLDER illumination.

» Control of ESCL power lines and monitoring of the ESCL unlock status

« Control of the base station located in fob holder through direct serial interface.

» System consistency monitoring to diagnose SMK failure and to switch to relevant limp home mode.

* Providing vehicle speed information

Fob Holder

=

This unit is used for transponder authentication. In case of a vehicle equipped with Smart key, this transponder
authentication is necessary in case of failure of the passive fob authentication (Engine loss of RF or LF link with the fob).
The Fob holder module integrates a slot where to insert the fob. The fob is maintained in position with a push-push
mechanical locking (not electrically driven) and a signal (FOB_IN) is sent back to the PDM as soon as its insertion is
detected.
The power supply of the fob holder is active only if a communication is initiated by the PDM.
The insertion of the fob into the holder and the communication with the transponder should be possible regardless of the
insertion direction of fob to the holder (buttons facing up or bottom).
A lighting device is also integrated for illumination of the Fob Holder and it is driven directly by the PDM,
The main functions of the Fob holder are:

*» Transponder base station

* Fob mechanical lock

* lllumination

Transponder
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External Receiver(SRX)

The data transmitted by the RKE or Smart key Fob is received by an external RF receiver called as SRX. This receiver will
be same as that one for the SMK applications, with respect to electronics, housing, connector and software.
This receiver is connected to the SMK via a serial communication line.

Terminal And Starter Relays

Relays will be used to switch the terminals ACC / IGN1 / IGN2. Those normally-open relays will be driven by the PDM and
located either in the passenger or engine compartment depending on the vehicle architecture.

Only one relay coil is connected to the terminal outputs of the PDM.

Those relays should integrate a resistor connected in parallel to the coil in order to reduce the transients during
commutation.

Start/Stop Button(SSB)

A single stage push button is used for the driver to operate the vehicle. Pressing this button allows:

* To activate the power modes 'Off’, 'Accessory’, ‘Ignition’ and 'Start' by switching the corresponding terminals

* To start the engine

* To stop the engine
The contact will be insured by a micro-switch and a backlighting is provided to highlight the marking of the button whenever
necessary.
Two (2) LED colors are located in the center of the button to display of the status of the system. Another illumination LED is
also integrated into the SSB for the lighting of the "Engine Start/Stop" characters.
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O

Electronic Steering Column Lock (ESCL)

The ESCL is needed to lock the steering column in order to prevent unauthorized usage of the vehicle. In order to achieve
the required safety integrity level, the ESCL is controlled and monitored by 2 independent units, the SMK and the PDM.
Such redundant architecture guarantees that the ESCL motor is supplied only during locking/unlocking operation and that it
is disconnected from the battery and ground lines otherwise to avoid unexpected operation while the vehicle is in motion.
Data are exchanged between the ESCL and SMK through an encrypted serial communication interface.

BES System State Chart

System STATES in LEARNT MODE

In learnt mode, the BES System can be set in 6 different sates, depending on the status of the terminals, ESCL and
Engine status:

System State Terminal Status ESCL Status Engine status
1. OFF - Locked OFF Locked Stopped
2. OFF - Unlocked OFF Unlocked Stopped
3.ACC ACC Unlocked Stopped
4. IGN IGN1, IGN2, ACC Unlocked Stopped
5. Start IGN1, Start Unlocked Cranking
6. IGN - Engine IGN1, IGN2, ACC Unlocked (meanssir;.rfi-':gnning"}

Referring to the terminals, the system states described in the table above are same as those one found in a system based
on a mechanical ignition switch. The one of distinction with Mechanical-Ignition-Switch based system is that the BES
system allows specific transition from [OFF] to [START] without going through [ACC] and [IGN] states.

System STATES IN VIRGIN MODE
The BES System can be set in 5 different states (OFF LOCKED is not available in virgin mode), depending on the status of
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System State Terminal Status ESCL Status Engine status

1. OFF - UNLOCKED OFF Unlocked Stopped

2. ACC ACC Unlocked Stopped

3.IGN IGN1, IGN2, ACC Unlocked Stopped

IGN1, START with special
4. Start pattern of activation see Unlocked Cranking
Chap 6.2.1 for details

5. IGN - Engine IGN1, IGN2, ACC Unlocked stk
(means "self-running”)

Referring to the terminals, the system states described in the table above are same as those one found in a system based
on a mechanical ignition switch. The one of distinction with Mechanical-Ignition-Switch based system is that the BES
system allows specific transition from [OFF] to [START] without going through [ACC] and [IGN] states.
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Component
Connector
. (U2)8)[s)is)
nnector 1le|(7)8]l9]10]"
(1C pins) GDQUQQH
Pin No. Description Pin No. Description

1 Start/Stop button switch1(PDM) 6 Battery
2 Battery illumination 7 Start/Stop button switch2(IPM)
3 Start/Stop button LED Amber(PDM) 8 Start/Stop button LED Blue(PDM)
4 Start/Stop button illun. GND 9 Rheostat
5 Start/Stop button illum. power (PDM)| 10 -
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Removal
1. Disconnect the negative(-) battery terminal.
2. Remove the crash pad lower panel (A). (Refer to Body group - "Crash pad")

3. Remove the start/stop button (A) from crash pad lower panel.

Installation
1. Install the start/stop button.
2. Install the start/stop button cover.
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Pin No.

Descripton

Ground

Power(12V)

ESCL-Enable (Lock)

ESCL- Unlock
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Removal
1. Disconnect the negative(-) battery terminal.
2. Remove the steering column upper and lower shrouds(A).

3. Disconnect the electronic steering column lock connector(A).

4. Remove the electronic steering column lock(A) after removing the shear bolts.

(Refer to Steering system - "Steering column and shaft")

Installation

1. Install the electronic steering column lock.
(Refer to Steering system - "Steering column and shaft")

Tightening torque :
7~13N.m (0.7 ~1.3kgf.m, 5~ 94 Ib.ft)

2. Install the steering column.
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Component

i
10 11 12 13 14 15 16 17 18 16 20

Pin No. Connector A (10 pin) Connector B (20 pin)
1 Power ground 1 IGN2
2 Power ground 2 Immobilizer clock
3 - Immobilizer data
4 ESCL battery ACC
5 ESCL ground -
6 Starter relay SSB switch1
7 IGN1 relay SSB illumination ground
8 IGN2 relay S$SB LED green
9 ACC relay GN1
10 Battery load CAN L
11 CAN H
2 Fob in
3 ESCL unlock
14 Vehicle speed
15 Start Feed back
16 RPM data (EMS)
17 SSB LED amber
18 SSB illumination power
19 Holder illumination
20 CPU battery
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System Circuit Diagram
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Removal
1. Disconnect the negative(-) battery terminal.

2. Remove the steering column assembly.
(Refer to Steering group-"Steering column and shaft")

3. Remove the PDM relay, before removing the PDM.
4. Disconnect the power distribution module(PDM) connectors.
5. Remove the power distribution module(A) after loosening nut and bolt.

Installation
1. Install the power distribution module and PDM relay.

2. Install the steering column assembly.

Inspection

PDM Diagnosis With Scan Tool

1. It will be able to diagnose defects of Smart key with scan tool quickly. Scan tool can operates actuator forcefully,
input/output value monitoring and self diagnosis.

2. Select model and "Smart key system(Button start)" menu if you want to check PDM.
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1. KIA VEHICLE DIAGNOSIS A/

MODEL - TD

1. ENGINE

02. AUTOMATIC TRANSAXLE
03. ABSVESP

04. SAS-AIRBAG

05. FULL AUTO AIR/CON

06. BODY CONTROL MODULE

08. AUTO HEAD LEVELING

=)

3. Select "PDM" in the manu.

KIA VEHICLE DIAGNOSIS
MODEL : T0
SYSTEM : SHART KEY SYSTEM

01. SMART KEY UNIT
02. SMART KEY CODE SAVING

4. Select "INPUT/OUTPUT MONITORING", if you want to check current data of PDM. It provides the input/output
status of each module.

1. KIAVEHICLE DIAGNCSIS
MODEL : TD
SYSTEM . SMARTKEY SYSTEM
PDM {POWER DISTRIBUTION)
01, DIAGNOSTIC TROUBLE CODES
02 INPUT/OUTPUT MONITORING ____|

03. FLIGHT RECORD

04, ACTUATION TEST

05. SIMU-SCAN

06. ESCL OPEN STATE CHECK

07. IDENTIFICATION CHECK

08. DATA SETUP (UNIT CONV,)

1.Z CURRENT DATA A1/35

LOAD BATTERY VOLTAGE
ABS SPEED SENSORCMAIN) 43.8 kn/h
START STOP BUTTON SW OFF

ACC INPUT OFF
IGN1 INPUT OFF
IGNZ INPUT ON
FOB IN SVITCH OFF

START RELAY MONI.INPUT ON
A

FIX | |parT| [FuLL| [HELP| | GRPH| | RCRD|
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5. If you want to check PDM data operation forcefully, select "Actuation test".
1. KIA VEHICLE DIAGNOSIS
MODEL : TD
SYSTEM
SMART KEY SYSTEM
01. DIAGNOSTIC TROUBLE CODES
02. INPUT/CUTPUT MONITORING
03. FLIGHT RECORD
04 ACTUATION TEST _________|
05. SIMU-SCAN
06. ESCL OPEN STATE CHECK
07.IDENTIFICATION CHECK
08. DATA SETUP (UNIT CONV)
| 1.5 ACTUATION TEST 01/08
|
SSB EHBER LED
DURATION |UNTIL STOP KEY
HETHOD ACT IUATION
CONDITION |1G.KEY ON
ENGINE OFF
[ PRESS (STRT), IF YOU ARE READY ¢
[sTrr] [sTOP] y ) |
Input/output Current Data
NO Description Unit
1 Load Battery Voltage \Y
2 Abs Speed Sensor(main) Km/h
3 Start Stop Button SW OFF/ON
4 ACC input OFF/ON
8 IGN1 Input OFF/ON
6 IGN2 Input OFF/ON
7 Fob In Switch RELEASE/INSERT
8 Start Relay Monitoring Input
9 SSB Ember LED Output OFF/ON
10 SSB Blue LED Output OFF/ON
1 Fob Holder lllumination Output OFF/ON
12 SSB Illumination Output OFF/ON
13 ACC Relay Output OFF/ON
14 IGN1 Relay Output OFF/ON
15 IGN2 Relay Output OFF/ON
16 Start Relay S1 Output OFF/ON
17 ESCL Battery Output OFF/ON
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18 ESCL GND Output OFF/ON
19 CPU Battery Voltage \

20 Engine Speed DATA*1.0
21 ACC Relay SCB OFF/ON
22 IGN1 Relay SCB OFF/ON
23 IGN2 Relay SCB OFF/ON
24 Start Relay SCB OFF/ON
25 SCC Relay Open OFF/ON
26 IGN1 Relay Open OFF/ON
27 IGN2 Relay Open OFF/ON
28 ACC Output SCB OFF/ON
29 IGN1 Output SCB OFF/ON
30 IGN2 Output SCB OFF/ON
31 Start Output SCB OFF/ON
32 ACC Output SCG OFF/ON
33 IGN1 Output SCG OFF/ON
34 IGN2 Output SCG OFF/ON
35 Start Output SCG OFF/ON

Actuation Test

z
e

Description

SSB Ember LED

SSB Blue LED

Fob Holder lllumination

SSB lllumination

ACC Output

ING1 Output

ING2 Output

Start Output

Ol Nl ||| N =

Perform ESCL Open Check
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