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ELECTRONIC STABILITY-CONTROL sensors compare how a driver is
attempting to steer with the direction the caris actually heading;
actuators control brakes and the engine to counteran erranttrajectory.

ENGINE CONTROLLER reduces engine
torque to cut forward momentum

WHEEL-SPEED SENSOR
eachwheel's
rotational speed,

HYDRAULIC PUMP sends brake
fluid to solenoid valves that
control braking ateach wheel

STABILITY CONTROLLER receives
sensordata, instructs brake valves,
and requests torque reductions
from the engine controller.

EmBE
SAHE(FER)
&) i 3¢5%E
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YAW RATE GYROSCOPE
detects whether the
chassis is rotating

ACCELEROMETER tracks

sideways motion

STEERING-ANGLE SENSOR
assesses how far adriveris
turning the steering shaft

BRAKE SENSOR tells
how hard adriver's
footis pressing.

ABS/ESC

B ITEIRESRM

==
55
=

(ax

Hydraulic-
electronic
control unit
with sensitive
pressure
control
MK60E
MK25E

Actuation
unit with

Steering
wheel angle
sensor

BRAKE slows each wheel

Interface fo
drive-train
management

UNDERSTEER OVERSTEER

& Without

< ‘<§V £SC
. With ESC.
& '

Withstability
control (ESC)

Braking

orce ——

g

IN UNDERSTEER, a driver tries toturn, but the front wheels slide
forward; brief braking on the leftrear wheel adds a pivoting torque to
pull the car around and reduces lateral force on the tire. In oversteer,
the carturns too hard, causing the back end to fishtail and possibly
spin out or even roll over; brief braking on the right front wheel adds a
pivot and reduces the lateral force

Continental * Delphi ~ TRW

BMW * Mercedes-Benz * Audi * VW * Ford * GM...5&
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Growing Sales Volume for Electronic Brake Systems

30
(in mn units, excluding motorcycles) Model Selection

Europe
Audi A3
EMWW 1 Series 13 Series
Ford Focus / Kuga / Fiesta { Transit
Mercedes C Class
Fiat Doblo ! Giulietta
Cpel Astra / Captiva / Zafira
Peugeot 308 / C3 Picasso
Renault Scenic / Espace
Miszan Mote
Skoda Octavia
Toyota Yaris
Violvo S80 1 Va0 F VB0 1 Va0 § XCED
Wi Golff Passat
NAFTA
BMW X3 7 X4 1 X5
Chevrolet Cruze / Equinox ! Colorado
Chirysler 300
Dodge RAM 1500 / Charger
Ford Explorer / Escape | Foows | Fusion
Honda Odyssey ! Civic
Jesp Wangler
Wil Jetta | New Beetle / Mew Passzat
Asia
Ford Ecospart/ Faocus / Fiesta Suce.
G Cruze | Captiva
Honda Accord | Civic/ Fit
Mazda Axsla | Demio ! Premacy
PSA 208§ C-Elysee
Skoda Octavia f Superh
Suzuki Wagon R | Spada/ Swift
Mitsubishi Lancer { Ouflander ! RVR

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 WA st ¥ B | st f Timamcen

Sowrce; Continental estimates.
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ESCZinstallation rate by markets (%)

2014

B China

 ESC: Electronic Stabifity Control is a type of electronic brake system.

Y955

@®Source : Continental 201602 802H A Sl R
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GDi High Pressure Fuel Pump

Gas/Petrol Switch

\\ ECM (Engine Control Module)

\ Gas Injectors

Pressure

\ Regulator

Under Floor Gas Tank
(CNG or Biogas)

Petrol Tank

~ I“ "v‘, /
7
_)\ =
™ Under Floor Gas Tanks Gas

D€ELPHI
(CNG or Biogas) Distributor

EmaiE AHS BRI
X BE(FERR) WEBRE R IE « IENERIE
H B 2258 E BOSCH - Continental * Delphi * Magneti Marelli

Ferrari ~ Porsche * MclLaren * Bentley * BMW * Mercedes-
2  ra EE 2 Benz * Audi * VW - Ford * GM.. 5
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Growth Opportunities — Gasoline Direct Injection (GDI)

97%

Installation rate GDI

Market potential GDI
Stricter CO, emission targets in

41‘ Europe, USA, Japan and
= China cause huge demand
k increase for gasoline direct
— injection
GDI volume expected to grow
by 130% until 2019

Source: IHS and own estimales.
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Gasoline directinjection systems
installation rate by markets (%)

-

2014

mEU
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[mic-unitz] 120

B Hybrid
Il CNGILPG
Il GDI (NA)
M GDI(TC)
" PFI(TC)
PFI(NA)
Diesel
@) (to%)

2015 2020 2025

Source = IHS and Continental estimates Q3/2014.
EV = Electric Vehicle; Hybrid = Plug In Hybrid Electric Vehicle, 48 V and FullMild Hybrid Electric Vehicle; CNG/LPG = Compressed Natural Gas/Liguefied Petroleum Gas,
GDI = Gasoline Direct Injection: NA = Natural Aspirated: TC = Turbo Charged: PFI = Port Fuel Injection
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Gasoline

GDi Fuel Injectors and Fuel Rail
GDi High Pressure Fuel Pump
Engine Control Module

Ignition Colls

Electronic Throttle Control
Electronic Variable Cam Phaser
Hydraulic Variable Cam Phaser
2-Step Valve Lift

Exhaust Gas Recirculation Valve &
Transmission Control Modulg_"‘:
Wide Range Oxygen SQnso'f ‘
Manifold Absolute Presure/

Manifold Air Tcmpcrat, Sensor
Canister Purge Valve {;&
Cam Sensor i,
g Crank Sensor — -
g Knock Sensor

g Coolant Temperature Sensor

&8 Fuel Delivery Module

g Hybrid Evaporative
Emissions Canister

#8 Turbo Pressure Sensor
@ Switching Oxygen Sensor

B0 PR GRAGG

(GDi) Engine EMS Portfolio

D<eLLPHI

3-ER M BRI R 2 - WENE s Kinit

Fuel Rail Rubber Seal
Filter Basket

Electrical Connection

Solenoid
(Electromagnetic Coil)

Pintle Return Spring

Pintle Valve

Engine Side Rubber Seal

Pintle Cap

Fuel Outlet Hole

EmBE
SAHE(FER)
=) i 385%E
#% Ui om ¥ BE R

RH/SRHIENE

WA 24 478 N8 59 RS F2E o
Delphi ~ Bosch

BMW - Ford * GM * VW...55
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Installation Rates of Fuel Injection Systems’

Europe North America
100%

BED%
0%

40%

20%

0%

2012 2013 2014 2015 20186 20107 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019

Gasoline direct injection == Gasoline port fuel injection =i~ Diesel injection

Source: Continental estimafes.
' Based on production of dissel and gasolne engines for passemger cars & ght vehickes.
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Government regulations becoming more stringent

Miles per gallon Grams of CO, per kilometer

ERE]

Technology solutions will solve these challenges
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Continental 81& DELPHI F&81d
30 30

25
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10
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=<

m 2015 m2016 2015 m 2016

@5Source : Continental * DELPHI’A TS %R
1. January 2016 IHS Automotive and Delphi internal estimates

- Note: Includes medium/heavy duty trucks J—f_:—:& HEPRFEOBAEAS 21
2. IHS and own estimates, Europe excluding Kazakhstan and Uzbekistan G_LOE‘%)IE GLOBAL PMX CO., LTD
—_— o .

3. LMC and own estimates
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