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ABSTRACT

Internet of Things (l10T) creates output value of approximately $50 billion from the
semiconductor industry, $30 billion from the communication technology plants, $6 billion
from the cloud platform market, and up to $250 billion from the IT services sector. 10T
trend is bound to bring another wave of industry innovation and impact, thus this study
group has selected the correlated case of connected cars and vehicle electronics of 10T for
analysis. We aim to learn from the experience of Germany and other countries in order to
enhance Taiwan's industrial competitiveness.

According to companies such as Visteon and Cisco’s forecast in 2014, the size of
global connected vehicle services market will reach around $20 billion by the end of 2018,
of which the telematics innovative applications and services have the highest growth rate,
followed by the automotive components industry related to car networking hardware,
telecom operators (Telecom) and telematics application service providers (Telematics
Services Provider, TSP). As the vehicle networking market continues to flourish, traditional
automotive electronics manufacturers and technology companies will be in competition to
grab commercial opportunities. In Taiwan, auto parts manufacturers have gradually
transformed from the early stages of setting up factories overseas and cooperating with
large-scale international automakers into OEM (Original Engineering Manufacturing)
market and smart car suppliers. Although there are no traditional large-scale automobile
manufacturers in Taiwan comparable to those of Germany, Taiwan will be able to discover
new business opportunities in the automotive electronics and semiconductors market by
leveraging past experience and global expertise in the ICT industry.

For this research study, we have organized four interview itineraries, including visits
to Mag.Layers Scientific Technics Co., Ltd (Taiwan’s passive electronic components
manufacturer), Volkswagen and HTC’s strategic alliance for the design and integration of
OBD (On-Board Diagnostics) hardware and software as well as Intel’s transformation
toward 10T in Germany and its investment layout in the automobile electronics market. In
conclusion, based on the news report of active involvement in automobile semiconductor
development by TSMC, international automotive electronics module manufacturers have
foreseen tremendous growth opportunities in the market, while at the same time offering
observations and feedbacks for the industry in Taiwan.
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Key words : 10T (Internet of Things) -~ connected cars ~ OBD (On-Board
Diagnostics) ~ vehicle electronics, automotive semiconductors
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Global loT/IoE device forecasts Source Date 2014-'20

# of worldwide connected devices? (in Billion)
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50 cisco Ck'—!!>
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35 = AT%
=IDC 204 %
5 Harbor Research 2014 (\:2&?}13
» I ABlresearch 2014 (Ej’f‘)
20 ' 149
@ ne 2014 C14%
15
10 -
5 6Bn
2014 2015 2016 2017 2018 2019 2020
Note: Some forecasts only for specific years, in that case all other years in between are based on the P 19 growth rate; Ericsson does not specify today’s number of connected devices — therefore: Average of all other

studies assumed as starting point in 2014
1. CAGR = Compound annual growth rate 2. Connected devices includes all autonomous connected things (every forecaster has own definition) - does NOT include computers, mobile devices, tablets
Sources: Cisco, Ericsson, ABI Research, Gartner, IHS, IDC, Harbor Research, loT-Analytics.com
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Global loT/IoE revenue forecasts Source Date 2014-'20

L 1

Annual revenue of the loT market (in Trillion USD)
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Note: Some forecasts only for specific years, in that case all olher years in between Jatod basad on the growih rate 3% Reference point: Combined revenue of Apple, Google, and Facebook together in 2014

1. CAGR = Compaound annual growth rate 2. Gartner's starling point 2014 net knuwn Ay,unvhun Sama starting point & MarketsEMarkels

Sources. Gartner, IDC, Harbor Research & kT Analytics
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?%o IoT Analytics - Quantifying the connected world
Global loT/IoE economic value forecasts

Annual economic value of the 1oT market (in Trillion USD)

2% CAGR
Reference: GDP of Germany @ |Gartnerm 2013

2014-2024 calculated takng the average loT device growth rate 2014.2020 of 21%. 5. Gartner's numbers have been calculated using Gartner's annual loT revenuse growth 2014-2020 of 8%
Sources: McKinsey, Genaeral Electnc, Cisco, Garnar, loT Analytcs ‘R.’. point: Total GOP of the LS in 7014

[ —
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to allow comparison on same graph
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1. Waording as initially published 2. Crsco “value al stake” has been forecast as 519 lillion over lolal decade. Value has been spread over 10 years assuming the sarme annual growth rale as Cisco's loT device forecast 201420 3. GE's
“potential GOP mpact” was forecasted as $10-15 trillion in 20 years. Value for the previous years has been assumed using the average loT devioe growth rate 2014-2020 of 21% 3. MoKinsey's “polential economic value-add” for the years
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® Knud Lasse Lueth (2014), 10T Analytics. https:/iot-analytics.com/iot-market-forecasts-overview/
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10 Yash Mehta (2015), Internet of Things Applications Area loT Applications.
http://www.technoven.com/internet-of-things-applications-area-iot-applications/

11 Sagar Basak (2015), Internet of Things Applications Area-1oT Applications Market.
http://iotworm.com/internet-of-things-applications-area/
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B) MEFLCFFApMTAE  FIcR T RS > R ek il ¥XK
B (UL B3E) EXEFESS (128B3F) P52 5w i rEan
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34% > F F R B FEY > HERDPEEFES A RENLEIMET
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e 10T ANALYTICS Insights that em you to undi f loT market:
loT Segment Global share of loT projects! Details

Americas Europe APAC Trend?

@ & Connected Industry

@ i smart Retail [JINY % N = 640 global, publicly

————————————————————————————————————————————————— announced loT projects - - e

@ Smart Supply Chain - a% W Americas M europe I Apac 1] mEA [ N/

02/2016 boT Employm

1. Based on 640+ publicly known enterprise loT projects.[Not inchading consumer loT projects e.g., Wearables, Smart Home) 2. Trend based on loT Analytics’s
Consumer Smart Home Solutlons  Source: loT Analytics 2016 Global overview of 640 enterprise loT use cases [August 2016}
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12 Janina Bartje (2016). The top 10 loT application areas-base on real 10T projects. https://iot-
analytics.com/top-10-iot-project- application -areas-03-2016/
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loT Value Chain (Example companies)

Intel Philips Cisco Bosch SI GE
ST BMW Huawei IBM CaGl
Invensense Samsung Vodafone PTC Accenture
Atmel Siemens NTT DoCoMo Jasper Wipro
Freescale Hitachi China Telecom Oracle TCS
Components; Sensors; Things Connectivity; Software; Services
Semiconductors Infrastructure; Platforms; Analytics
Gateway

DERECEE R e
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http://www.ettoday.net/news/20150910/562799.htm#ixzz4Jrc1vIFj

Y Titan (2015) > Gartner &|343% » 47f7: fr B pr s > A AR A B Bl ~ AR
http://www.inside.com.tw/2015/09/10/gartner-vp-analyst-dr-jim-tully-talks-about-iot

1> Titan (2015) > Gartner &|34#% A~ 7 f7: o pr s > A R A § B > By ~ AR R
http://www.inside.com.tw/2015/09/10/gartner-vp-analyst-dr-jim-tully-talks-about-iot
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AT B A EARMAEE Y B E > Aok SR E RS LT B B
KNG EF R FEFLie- 3% > TREPMET IRIME > 4P X KiETe

T ORBREFE > RGP A L LM Y B ERINEN > AR ER
FLE G0 B2 8 0 L3 R U120 He 0 GE RIS S
Wg o ISR SRR B B iR S

a1 ¥ E a7 e (2015) 0 2015 - < ICT 2 ¥ B 423R4E -
https://www.itri.org.tw/chi/Content/NewsLetter/Contents.aspx?Site| D=1&MmmID=5000&MSid=652756264
667631553
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2.1 # = % (Internet of Vehicle, loV){% 4

Bl e QA AR Y PE MR B P R KR (R R R
BIE) S PN (rAAEREN -~ FE Lo Fdpadr..) EFE RO/
ferd Y 2 B FA e BARR G SBE  FEB AR LR AT oore

Fr s 2T S im e miopRAE
TR R AT A LD e M e pREE e B
e &s (P B P AHKS 2T L FTHEAERY RIFL R
gﬁﬁoﬁﬁmﬁﬁ’mﬁwﬁméi’#{ﬁﬁﬁﬁﬁwéﬁﬁﬁﬁwﬁ’ﬂii
PR T LEFTAOHE A AHR TR LS EE AR BLE D PN F
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e
‘ -—
=
(L8
[
B
=
N
|
7
Fw
P
/H}
g&g-x
o
g
fﬂ

NAMA L (WEE) kfET HFR
BoEARRBE SIS 2R A BB N kTR ¢ BBEATE AT HAIE 0 e 2 L PRI
Bk RAD B T BRI EPER LI P F TR sl - A R4 R
FOEHS g S R ORI BN AR Y BRI R - B 2w
HE A Fﬁ#lﬁgé@ﬁlm?'y‘ DB AR P YRR B e K Serdk 2 A1RT
e PRAE o

0D I B e - ko ﬁ’»f’ﬁ?&émﬁ‘ﬁ-ffu{r E~FREH
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E 473} ek &7 3 (Long Tail Market) 442 o & i 8 8 & m e 5 O #hE 0
HAMA S (Aot d Rli) oh o 2 S B3 IR 2AF H3 0 2 3 £ 8 e
B it B ED S BAN IR AELEHRLI oL 4 b ki §- 3
By $ o BRIcw HST L cnE # IR B e A RS S S U FRER

TEYEE P LAY M hh s ME BRI ERE A AL D fh - APR

211 2 g2 i % LIE

B E A fEEsl Y oA ko fH R GUE S B e U L AR e b2 -
BEEREd &P %%ﬁ*‘u{ﬁ;giﬁ #2 @ (\ehicle to Vehicle - V2V)~ & £2 + (Vehicle to Human
V2H) ~ # &g (Vehicleto Road) 7 % & g2 A # 2% »5 (Vehicle to Infrastructure > V2I)z
e ad o FIRA I B AFR AR Tl s 43 3% o & Bk il
7 0 e

Yol 11 4T 0 BB K RERT S RA I MPELRE c RRESRT K E =
BEns P liplk 2 B e G & mﬁ%{,{ﬁ PoE IR TER i 4 chA o
BHFGERER AR At BRI R s R TR EFR LR
ST BB BRI AR TR A RFIER B R T 0 B e
2 B ehI I o

&éwﬁﬁﬁﬁiﬁ’%mmgﬁ M2 AR W TN 0 Rt

(AR niE R - B9 245 VOV (3§12 B~ V2R (2 $55)~ V2l (3 $#32
FH)o A V2H (244 ) 24 Pl S RAE > 7 50 67 kB FREER
B FRSET 8 7 UFRLE B RRTARER DT g f A3 50 ey
Bk T R R MR -

% 1B (2015) s R 2y B EF LE 5 CTimes o
https://www.ctimes.com.tw/art/print.asp?O=HJXC39MUWNYARASTDH
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B 11~ Bz s m

%*&*%1}&7@”%%‘% PR Bt EBERREFI R AT L
— T BOl kB BIRAR ARG FRRE T AR o D B Rk TS
ﬁ&ﬁmmfﬁﬁ**?‘°ﬁﬁ*ﬂﬁﬁ%i%%®ﬁ~&im&~ﬁ@ﬁﬁ
B U AR 2T LR FREFE AR AT B AT A2 B
M"F%Fg@‘?’ﬁﬁiﬁ%t’ PR IECATR - £IE N

i
2

2.1.2 By B fREIRIED HIE R

4o B 12 0 945 B ¢+ Visteon £ Cisco % 2 2 2014 Fip|sezt » 2rRmige 8 jmer

\m

PR B2 2018 & Z #7200 i E ~ o H P D ERRELIZTRY PRI LR BF

!

HA A ot pianid £ T2 U0 B FEF (Telecom) 22 8 p3 e i #

2 2 B (2015) c R 2y B EF L E 5 CTimes o
https://www.ctimes.com.tw/art/print.asp?O=HJXC39IMUWNYARASTDH
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PR+ &7 (Telematics Sevices Provider, TSP) -

Connected Services Market Visteon:
= electronics
: us$ Billions $3OB } $ZOB by 2018

Revenue from services
2018 / o II drives rapid growth
m . I ~. Cost of mobile device

m security to grow to $1.9B
by 2015

=]

2012 2013 2014 2015 2016 2017 2018
m Services ®mTSP mTelecom m Hardware

Embedded and Smartphone

solutions win
() ©
$5B Big Data worth Tethered
hard $1,400 60% of ‘
in 2018 fe.Q per vehicle ~ Warranty cost smartphone N EMbedded
oY) per year are SW e

B 12 - B B gme JRASD 37 28

d B vh# 23 48 4E Strategy Analytics g ip] 2022 # 23k @ 4 T A M A 5T FR
Fod-E ] 435 T i H P B S HaUE G k-t 547% v £ 5 4o [ 13 H7
Too KB BN R A T AR FY > FHVESRKH (Portable Navigation
Device,PND) # &d "X FIE & 453 g FEA I s i o 23 Fo iR

73 i

28 Visteon infotainment & connectivity forecast (2014). Cisco IBSG practice Connected Vehicle Report,
Frost and Sullivan Connected Car Big data Webinar (2014). Microsoft Security Intelligence Report, Panda
Security, Consumer Reports, GSMA/SBD telematics forecast (2014). Strategy Analytics Metrix forecast
(2014).
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45000
40.000
35.000
30,000
25.000
20.000
15,000
10,000

Global Revenues [Mil US§)

5.000

O

m Other

PND's
B CE Device Connectivty ECU's
ETelematcs ECU's

mHeadunits

212 2013 214 2015 2016 2017 2018 219 2020 2027 2022

B 13~ 272 P Fd M HA S H 3 £ 85 Y

F A_i& - I A& 45 Strategy Analytics 3L >

fpRlxzk 1 2 & (Original

Equipment Manufactuer, OEM) fr & {5 # 3~ (Aftermarket, AM) 2 § 338 304 48 -

#-7% 2014 & 12200 § ~ = & 3 2022 & 38,200

Wi Ege S EFEn] 17.9% -

4o B 14 90T o AR Y+ TR F] OEM fhd §FE T+ 4241 % (Electronic

Control Unit, ECU)i» g_# 3= £ 4 Sﬁﬁ’»ﬁﬁ?"ﬁ .

Units (000's)

80,
80,
70,
60,
50,
40,
30,
20,
10,

ooo
000
000
000
000
000
ooo
000
000

WPND

B AM Telematics ECU

B OEM Telematics
ECU
AM Headunits

W OEM Headunits

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

B 14~ 27k OEM {r AM 7 32 3 % 7530 3041 48 & £ A% 30

29 Strategy Analytics (2015) » i€ U 48 & &7 2 £ ABH o

% Strategy Analytics (2015) » >3 OEM {r AM % 3#-2 & §+ FiL
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225 et

R &ZE i RFE > D mpeiph B* < R ¢ 243 (Internetof Things, l0T) ~ 47
Eiuid ﬁ%l 4 %u (Intelligent Transportation System, ITS) % 4% (Smart City) 4
BEM - ITS ¥ A L T F J§ JR4% i 5 (Electronic Payment Services, EPS) ~ 7 & %
& PR 7% & %L (Commercial Vehicle Operation Services, CVOS) ~ & & = W»\i’é’ﬁg?lﬁkﬁ
(Advanced Public Transportation Services, APTS) % 4 < Af % » o™ & 1 #9577

2 1-ITSH + #2558 3L

| ITS A B | e FR AR RS ELEEL
B BIRIE (EPS) BN - BT - RN eTag EFIE
NEHH - AERE - ABHEENRG gggiﬁg‘
BAB
BIETSEE  SEREEN - DEEE EED
Audi
_ BEET - SEERLE - EEFER | Autonomous
BEERSE
SEMEEERE EMS) | GEESEYN - BERSEs ecallnd |
\ TSEI S
BREMERMGES (VIPS)  TARE  BTERE - #ERS | EAPICS 4 |

VLT RS ITS 4 X R AT E A R

=

T T 3 PRI% & ku(Electronic Payment Services, EPS) © &-%f#7 5 @ﬁi%]l LR “ 3RS

e

enF RIE S s A Rk AT T 3 2R TR b (ETO)
1€ 2014 # > o # = 2 RFID (eTag) it -

2. T B §ERIx ks (Commercial Vehicle Operation Services, CVOS) : &-445 * &

¢ ETRHEE (2016) 0 ITS 4 A 458 > 2 P FUARNFRE TS BAERFE -
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ﬁ’**}if4:}£|t—m¢xﬁ’-§}_~~é”r¢ﬁrg _b_'ia’—‘?*“\ mo_};[)ﬁ%%%ugé;}éﬁz_zxai?ﬁ%z

EREHO PaRAAR C FEFEAR PIFRRFRIES G o
3. Ak BaFE ﬁi%lﬁﬁiiz- (Advanced Public Transportation Services, APTS) © 4% 2 & &
ﬁ%’*ﬁ%«‘#& il X 2~ DR B U FIRIE SR ﬁig?ﬁ;r,iijﬂ ¢z
SRTEFEC  ZHEESFTECELE %ﬁrf‘r“‘i— B B AT
B DR EES TR D v > B R ED EE BTN T 58

s

&t
o

=
¥

1“"
=

il 7k b 2 ;}#ﬁﬁg?]‘ﬁ;v AL B M
4, AR * g A FRFE (Advanced Traveler Information Services, ATIS) : 4-4H7% &
B AR LH TR fRERf FERAELFTAFFA LMo W FHR
AR P REAREE - r o AR AN 2B BE TR R

i"@'ﬁ’?ﬁﬁ‘ﬁ@ﬁ%‘ FRERFAG O RELAE ST CEFEARRY > R EFART S

3

WEHRDFEAFHFEEETEPFRERTA -
A i 2 i g PRFE (Advanced Traffic Management Services, ATMS) : &-$F#73 &

LB AREIE RS A R S 2B 12 AT e R

|

BB PP A SRR T g R ¢ RN

~

i
%’?3

S S N AR : [N miﬁ'g&ﬁ:\ * R A ?mﬁ; °

6. L:id fmir4]% % >JRix (Advanced Vehicle Control and Safety Systems, AVCSS) :
AR FJFRPIERAGREH RO R T A2 B T REP B
T2 42RO EF X 2 BT Rl AR R A FIH T P '
i R ER A o HER Hgive JE R ET s p R el §m s V2V S V21 i

IR R T N R s I

m

7. ¥ &g f s Rar (Emergency Management Services, EMS) 1 £-$f4F i i £
43 i

PRAREDUVLEIE S VLA 2 PRFRA VLT RIRA  de F &
LR ER L EAREEE AT S £ L

8. F g JR5%+ (Information Management Services) : % 4% & 7 JRAFAE B P F 2
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s LA RERS BTREERE  THEEN  FRTEIE BT

9. HE R REIRA+ (Vulnerable Individual Protection Services, VIPS) @ 14 % i 33

FRYEXLAM T EHE RN BRI HEE L 0E R EL AR LS

o AINTS e B 2 R W 5 & 3885 PR4% (Integrated Transportation Service) -

i

ARG B RAECAHL L BB R RARY FREF R B b2
L e PRI AR B R TSR IR RBFER R ERALT

R L LT £ B AR G

221 AR D A BRI BRRT 0 R

L2016 G dr s SR PRL Y F L F R 0 T URAIIFE < 4 e W
)@E?’lw q;‘fir‘?}imﬂ\ﬂx% FF'FT]__LE;L%FF‘ ﬁ]t’lj—f‘;f}|£§ﬁ§’ﬁk\*%_§r—[:

< ¥v (Toyota) /+ & #-f % W4 W' p 5= = 74 #4F ' Toyota Research Institute
(TRI)» 4~ A B FAEHE RIS ¢ 2 A BL R L TBFFAF A& F
BB A3 E (AL - TRI & Eiﬂ%ﬁ‘%)‘]ﬁ{i?ﬁ%%h— LopEr 251
EREAPBERATERFF RS BN CREFIFENZ R ERY
TR T I g giij&$ B BRI PR RO T
6ﬁwiﬁw%gﬂéﬁﬁAﬁWé#m%&%@ﬁ%ﬁmﬁzam4xﬁm
(—&r-&fq'ﬁé\;f—?ﬁéﬂ fgsf‘f) EH o

|

< §5 (BMW) & 1 iVision Future Interaction 24 & 4= ] 15 # + fe i § &
FenI B R S B R LEFE %éﬁw/wgﬁﬁ% B
FRLWEDIS gL o BITDCE EL B AR S g b Al
Mode ™ ¥ f (Tl RE femn (72 » ~ o2 deid ~ JlEfrfe > 22 RFERY
0o BMW 222 & (Samsung) # ¥ > fr4 2 ¢ AirTouch b 55 iR 7] B
PRELIE A BEBE A FRRRAFF SREETT p L RS
BMW = 54 3¢ 12 2 s8RFEF A 28 5 0 ] S FE o H_o
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%l 15 ~ BMW i Vision Future Interaction #£4 & 32

< R (Audi) e-tron quattro concept ¥4 & 18 B L E T B LA £ sl £
4k 0 %8 APP & (7t sib iy A A& F T 5 (Modular Infotainment
Platform, MIB2+) #3*% & (Qualcomm) 5 i@ * & &8 & > ",f 3 S et
BanA  TRERIPARLYF UL ETET 0 DA F RATAGHE S A
PoMFATEG I RELERfcRERHE T o Andi B * F 5 4 4L
PEFIRATERAYRIrEF > ABREER{oR 297E 3 BT ARk
FRE 3 {222 L0Ef L% -

B 16 ~ Audi #£ 4 & e-tron quattro®
& AmdF (Ford) 546 SYNC W # i@ ;T St d #3535 45 4 € * 3£ 48 APP

32 CES (2016) » BMW i Vision Future Interaction $£4 & » % % f {7 £32 o
3 CES (2016) > Audi #£ 4 & e-tron Quattro » % % p {7 B 32 o
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isdritd 2017 £ A7) B chd Hok-> G L 3% o 2 CarPlay #2 Google 3 ) e
Android Auto s 5t » & & F rgeir Ll dhs o ,T;;a DEFCEE T
BB s R S BEH 0 o a4 SYNC 2 s HATH 4G LTE Hoje
ﬁﬂﬁ%ﬂ&’mﬁﬁgﬂiﬁﬁwaiw%ﬁéﬁ fREEE ™~ R A
8 > 1R BRIk ¥ %50 o Ford & 4 3 & Autonomous Vehicles f # % %
DR AT R e s 3 BB FRR L AR KD FAMR
BE B YR AR EGR  RA R E

T (Volkswagen) T & %k % 4 fad 7 # L4 & Budd-e » v f 373 # 2 i
Jw ' i 1_15l>ﬁp\1+u/u,§ 80% %+ (FAERBIFERLT) d z
£ (LG) s £ 17 » B ZME I AR FEF R - T2 pRY
PEHFERE AP ERBEe > 1R uFRga RED R R
* o g#7> 4ot e-Golf Touch A& 2 - e-Golf Touch &2 {7 fire i F
245 %k %i(Modular Infotainment Toolkit) » #Aef 3% % » 2 & Mirror Link ~
Android Auto 2 Apple Carplay > 7 % 4-d84%3c ~ R 87 ~ L4~ 353 541

AR TR o

€% -2 @42 (GM-CHEVEROLET) 421 BOItEV 7 #+ 2 4% » 3533 i< =2
B fand o TR 4G LTE Ho o #ft?i"—iﬁ’%‘"ﬁ 3 mﬁw e PR
MyChevrolet & * FR#% (% 4% i ~ OnStar 3 BIPRA* ~ fxhfcd ~ 2w ~ ¢
HIRFEE) "RV I PG A T2 HE P ERBFEFE Lyt
E N P“fi'aw:ﬁmgﬁeg@aw% % “;‘L’l‘f? EAERD @ T B R
TR e B H ’i*m;i Lyft 2 # P @3 = 5 Chevrolet Bolt i & % = o
R SN ﬁw,g,ﬁéji,{dh-g‘ D :}gﬁo Lyft A & & j@s K PRTE > %ﬁl« aERE
N RS paE s R R LD TR Lo
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B 17 - GM-CHEVEROLET)= Bolt EV 7 # & it

> W F L (Mercedes Benz) ™ — % E-Class & Aifie ~ 1 &g » 2o
¢ 357 BMiEr R (Remote Parklng Pilot System) ~ & 4% P* %F % ¥t (Evasive
Steering Assist) ~ gifg 3 & &1 & s (Pre-Safe Sound) ~ p # 3 B~ip Bo T
%$§“%Mﬁﬁﬁ 4#~wwwwﬁﬁﬁﬁﬁioﬁ_&jﬁWMWM%
Benz it & & & i—hk%@ CityPilot #jFengm 4§ % 2 £ ;73 = 1 Future Bus 2016 #
AR A =3 BRI BRI pda®RT 20 22 » £]7 RTehpiFce
o ipdp T L EUT IR 2r4F 2 ahg A #8355 (Schiphol Airport) 813 > B L
ATl 4EeS i (Haarlem) s jpi@ "B 38 5 B BT F4%7 - g > & &
LB A7 4 o Mercedes Benz ;T & 4-%t o £ 2 i B 3 o0 CityPilot Hopts » £
3% 2> @ Highway Pilot p &+ & Hjprut i s k> T 4H 2T 7 L
FREFIAE I GPSFEME L F LD LS BHEPEIE 0 il
CityPilot emjT @ = 1 sp w2 5~ (74 02 B famp > HiTpesegpd 3
W R Fldp ] e

222 Fpla P D mRd F R 2 AT

B P “/f TR RN A OFEILIEL S hrp B ERTD IR R

% CES (2016) » GM-CHEVEROLET 7 BoltEV T # 2 % » & % p {7 &L o

6-39



105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
TR E I ﬁ‘:’%ﬁ%?

e R B A PAAMES  FOIES R WAL LERES LA AT H
Bt B k- AR KRG E 2 AR

< Vinli 7 2 s s Vinli T8 ek g 3t 2015 & 6 7 B 4 7 Indiegogo # T #
FLoEF A2aipae FE 255~ Vinliiampeks §- BLig
OBDII (On-Board Diagnostics 1) %% - v % @2 & L4228 §% p 5 %754 i >
S AEAGLTE @ FHE By » { ¥ UEHA3E 2 5 Wi-Fi #1288 o
EHRE T REE AN IR Ao eCaII TR FER TR ?E.f‘:f] e
RBEHIRIE A B FEFEURFL S § 2 QRN FTRETRALE o Vinli 2
Ty AR 1996 £ (5L OBDI Aim et & > 2 2 US$99 % ~ - H £ fp
Houk f 4 T-Mobile § 2 PRA3F > MEREERA Y 23 4 4G LTE B A%

¥ o

BEHIES - SEANERS - =E
==t 7§: |

GNSS : GPS/GLONASS
HEUREGR

OS : Linux

BB EAINEE

« OBD- II7TE

AR  LTE/AG/
UMTS/GSM/ &
GPRS/EDGE -
WiFi

@ 18 ~ Dialexa Labs®

<> Navdy rE4-e5 81 %% 12013 & ¢ = = Navdy B# i £ gt £ %
mwmmemwwm’iivﬁﬁﬁﬁi%m@W% %%4/§? b
R  BRERAJ B R LR ABRTIE O i @
RFE DL Navly AT BT XKD RIS L
TR bR gl i BT E apEig o g g ﬂ*ﬁi;/{— LT HRR
A oNavdy PEERFERARAWRS > P HETIOBDIIE & » *F 515
EyaqEalsfpads - 4845 USS299 £ ~ -

% MIC %32 (2016) - Dialexa Labs - http://dialexa.com/work/vinli
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Bl 19 ~ Navdy®®

< R-Link 2 44572 %% 3 3% (Renault) 72 3 B o R-Link £.2 p J7E 5 St 4y
MER LR ES I oL S FRER }4b°RL|nk$§$\‘7V‘f
WVGA %3¢ ¥ % > A E B4 v i 3~ Eho WEIRE 4 Ea
Ao R-LinkZ2 248 F 2 g > B 3 7Y JIEESYRTE > R
FEFREIRE S (RHRETTEREFNETAL o R-Link &5 585 #
e S A S P
ﬁi@A“?“ﬁﬁkﬁﬁwa’”ﬁ§5~m¢1*°

< SMARTwheel FE = w4 2 B3 ZPA Y RFIR|FF ER? A2 F
/ﬁ’_Wémﬁﬂéﬂi%mw‘ RAERRLELGEREL > R AT
LEBAE L AEYIE - SMARTwheel &> w2 a2+ A 27 3 ~ 2R
dvig 2t ;ﬁ-llx;ﬂﬁ‘ (R RS g FERAFRREAT ~ BEAE

TAMELAEE PN FERFI B SMARTwheel 7 2| W E® 4 £33 4 A2 %

GorEIERA TR IFOERE (T A FFE R FTHEED S APP T Y

SHEAERER A DFI P WA S KRE- HEBEER AR D D

33 ;r"' o

¢ 17

¢

Patented Sensing Technology Keeps
;, Drivers Focused on the Road

_, Bluetooth enabled
) | connedtivity
with vehides,
phones and
other smart devices

®] 20 ~ SMARTwheel®’

% Navdy (2016) » & % p {7 & 32 - http://www.bnext.com.tw/px/article/view/id/39109
87 SMARTwheel (2016) % % p {7 & 32 o https://smartwheelusa.com/pages/about-the-smartwheel
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< CarDroid # i\ﬂ” %t%_ - d UonMap #7475 2 CarDroid » ~ &~ fa ;¢ OBDII

LE BB R *”f—i’?ﬁ?’?#éf"iﬁﬁ%”‘?f%

;]»%;Exfa’ i~ 1-%'*39:97 rEEREEE o FAd T2y 4 By kR CarDroid ¥

% APP & 54 B R RIFE S B e R A o T'i’tlf'—‘saﬁﬁ A LR
FEEAZIEF 4 L F o CarDroid ¢ p #id o & A mBT*iﬁﬁﬁ@" Ao T RET
g2 mF o RERARALG TEHERGE 4 R o 7] CarDroid 4572 §
Bosch 4 #hg B B EEH R B 7 Uitk 78 ;w, EERE R ua’ira R
BRSO HHRT EF L Q@R s 1A WET T EF AT G Y o

Motion Sensor @ 2 Wi-Fi modules

Battery ' GPS module

Micro-SD slot Microphone

= Bluetooth 4.0

Micro-SIM slot
Android OS inside

Bosch ' External

9-axis GFls
osition antenna
gensor % - connector

B 21 ~ CarDroid®®

< CarVi & ,@ﬁﬁ:ﬁ“vﬂ@ DA o R AT AK-CarVi [f]1A) 4 EARRE AR BT

L¢ ko LR AR CarVi T Rd PR R R RS A 2 TR
m&*q‘ii—?gfﬁ ‘L“‘a’ i\,—{m]? 4 ’ﬁ\? = rv_é_t’ _@mxﬁygﬁ_ @13;—,1&’! i ‘&E'ﬁ‘}ﬁ—? l;‘l; L

Lehptg o EEBRA AR - BN AR CaVi § p B 2B L1 A 3 gd
BN FEE S R TEFELT L L JIm R ERR
B RS o p s BRA L e B CarVi § L H 0T BEL KR AT
BiEiTpE o CartVie R d BL L et R AR SR g o

% CarDroid (2016) » % % p {7532 -
http://www.geeky-gadgets.com/cardroid-android-vehicle-monitoring-platform-hits-kickstarter-13-11-2015/
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B/ 22 ~ CarVi®

> GoFar FE& i e B SdmTd a3 HF Y Gen@ e FERARLE
BT R EAFOMA RO RE U T EMTE ZF g o
FoESY S kg R GoFar B E I L E B f B ch GoFar AP £ 2
PR DT MR SRR G2 EREE 0 AR
B LRBEFRGE S Y 28 TR TR - 58 0BD 2 R
PEORERE TS TN gy GoFar v 35 12 I B i T s B R R E
B BELE BETPFFTALER A DAURE S F I ke folpFle f R
AT A Y DR EREE KR AT 5B Ray s BELR T
Tt kg o F R AFoRN AR IR 0 A d AT ERE TR R
GoFar # it jefr § 4ei@ 20 e & ¥R R R N § 75 AL

W -

% CarVi (2016) » & % p {7 B 32 o http://www.getcarvi.com/technology/
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Plug in your car’s OBD
drivi port. It will read all
your hands

your car’s data

R

?lug the dongle
n your car port

le reads

@ 23 ~ GoFar®

Fuse # 4~ 45X % * Fuse » £ - B d OBDII /i 6 &% & i fend 1558 ’%ﬁ
dﬁgﬂi%%ﬁmﬂﬁz%ﬁwmgﬂi®4%%’@¢ﬁAW@%?@@
4%ﬁﬁ§gﬂ’ﬁwamﬁww?%%~%Mgﬁ‘ﬁ§M§ﬁW@3o
Fuseit— h 8 B S A 2 L ko > @B R aptfe s picang iy 218
ERIEERE DT S0 0 AER AN NP chk pF o Fuse § 3 % i
if\-‘%ﬂ‘”’ CERER AT UEIRE o gttt Fuse R B TR GLE 4 B
i PR RETFOZERL (BT AE R REE R

s
|

2R RBERERE Y ERES 2B EERREFES

)/
7 oBe

40 GoFar (2016) » & % p {7 %32 - http://gofar.co/how_it_works/
4 Fuse (2016) » & —?s B {7 5532 o http://joinfuse.com/
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i Google 2014 & % # Google X j& * ¥ % # A3/ » 2015 & * WF &+ #¢%
FRFEAEE A D > Uber & 2016 & W <44 (Ford) 5728 &% R W ie @3 8 Ha
Rl o ATE ORGP BB AR r E 4 D SR 2RI BT X e GM ~ BMW
Audi~ Toyota 5 1 EFTF T H B BB 0 5 E K SRR R LD WAL
5 o {245 CB Insights 53 » £ 3 2016 % 4 7 25k %)} 30 JU5 & L K B s
P o B 25 57 o

“ 0 2 .
@ OO eis=x & © BosCH DAIMLER

Audi
ceer @2 [ ©:%2 Googe ()
HYUNOARI FREnAs @ Mercedes-Benz TogrevE @ R}.m)l:LT @
r & ® é%@
- ELXSI ) ereativity =5Lm~A TOYOTA m VB ER Volkswngen
B3 CBisichs o Chinsghty.com

W25~ ga gmd i

FERARRTI M5 §f3A A ERBRTE L AN L8R

%iiiiﬁ%$*§%*’—iﬁﬂﬁ*ﬁﬁ%@’iﬁﬁﬁﬁﬁﬁﬁ$%iﬁ
BFofiazz o mAB MR B e T a5 e R e k5L (Advanced

Driver Assistance Systems » ADAS) ~ & B e BLjiF? 2 =538 B B s s = < A28 o ADAS

dd RS kit RIEERA E‘riﬁsmL T mes &

BARET R E A AR RER A RS FE 0 © L

i LoE A B PO IRTER T miﬁéjﬁ;%’ﬂ v % iE TR A YT 4%;@{4%@ ’F.f“gmi

FoRIpAF LR ERE D ZREIRGLTR A P REFREAR T L

FAaf e, ¥ T E R AL ﬁ#‘ﬁﬂwﬁBEWﬁmﬁE&ﬁo
RS R R BB hE B Rty (Tesla) 45 < Model S 22 Model X % i&
H3Tp R RELATE 350 PR AER T

> p deaca(Autosteer) 1 3 & i i & \),E_/?J“f‘f’i’iﬁ' SR f@p B F R R E
B E W p Y RS SEEIE - SIS S E 7 U B o
Al 2 TR R o

> p @%b (Auto Lane Change) : 4 #7430 £ - Model S f= Model X i i T

42 CB Insighs (2016) » & % A {7 & 32 - https://www.cbinsights.com/
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> pEEd ks (Autopark) © 3%k AT dmA Z 304 RBEGREE - ¢ 4 AU
ﬁ‘ﬁﬁﬁ“f? G By Flenka (% FWE os BERR) B
BB EI? LR WA B -2
2 Jf%'f—ﬂ'f“'\’ BRSSO TH > L didem p &b a #ﬂ Lo FELD ﬁtﬁa:
i d] R FEE 2 ASE R B o

> T Eacd ks (Electric Park Brake) @ H 1 iF R IR i3 RN £ Lo4p
ERRCE P V- P R S gl = R A Ea VR - I 1 SR R LI =S
2w e R S AR TigE T R R D (e e

d A srd Model S f #+ B a7 it B2 Pl - B 2L R o FM
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IR o

FAP R BB R R A B B B AR DR R A B hE R P
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REERRE > PEFREBRDIFTAIR O FILALFER FH SR IUE
%‘L BB RBRFI R A 2T AL 56 MR AR o AT&T & 2016 # MWC ~ ¢
+ = % &g #r(Volkswagon) & ® T & < 5% Porche ~ Audi & 7 & 1% » #2017 # 13
BF RN e B R E BT D BRI G c AT&T » BIRG A& A & ahf B
oo A wldgdt 7 AT&T Drive 22 Connected Car 2 & & BI5GB R < 8 & 174
B OB R L o B oo

AMF e BRSO/ F 560 § #48 £ 2017 & % & Jaguar ~ Land Rover £
T ¥EH Vodafone » &4 BE g A B2 mEaATREY o B p R0 fRAE R
LHEFHORLBA DL 2GR o d R A D FERE S I RFE IR D
RO SR A e E%Eﬁ%@ﬁ%ﬁm¢’f&$@@%m@u@
(Ultra-low Latency)# 2 % 17 i £ & o 114 3 3 3 & F42 jen? R & 5 (Huawei)~ £
FIERAPE o S FRI P FTE KL p o e EF GM - Volkswagon ~ PSA
Peugeot Citroe & R" & Bt » T4 2 5 3 % 4G Aot & LR -
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PR R RE SR TR R RS E R E T B e
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HAEY o MES LICT A FPEFE5% 0 i it 2 251398 % 20 53
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4 Kenji (2014), Car electronization trend in automotive industry, Automotive Electronics Trend in
Automotive Industry.
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% 6% > 3 i ¥] 2019 1

ERE

A
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2014 & »3zk @ *

&
q,

1680 & #

Worldwide Electronic System Production by System Type ($B)

ToNZ |

LT

S i N L N I - O 1.4 TOE ] 1810

SystemType 13 % |14 % |[16F % |[16F % |47F % |18F % Chg| 19F % Chg]CAGR
Communications 424 6% | 449 6% | 472 5% | 498 6% | 515 3% | 540 5% | 570 &% 5%
Computer’ 45 3% | 425 2% | 433 2% | 442 2% | 450 2% | 465 3% | 479 3% 2%
Ind/Med/Othar 197 4% | 205 4% | 215 5% | 227 6% | 234 3% | 244 4% | 255 5% 4%
Consumer 168 2% | 174 4% | 181 4% | 190 5% | 193 2% |[200 4% |210 5% &%

I Automotive M7 5% (125 1% | 134 7% | 145 8% |18 4% [ 158 6% | 168 6% 6% ]
Gov/Military 9 2% | 93 2% | 96 3% | 100 4% | 102 2% | 104 2% | 107 3% 3%
Total 1412 4% 1471 4% (1,531 4% (1,602 5% (1645 3% |1,711 4% |1,788 5% 4%

“Includes tablet PCs.
Source: IC Insights
B 283 % 23 % siens BRHD

% 2

FITE I Mg AR R ARE o

P ge e
T4 g piﬁﬁWﬁDMﬁ
Vs LR g
W pEfr koG oBE o

- fd

-

)

4 IC Insights (2014), automotive IC market.
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Market Share of Top 10 Automotive Semiconductor Suppliers ($ million)

Y2015 Company Name 2014 Revenue 2015 Revenue 2014 2015 Growth (YoY)
Rank Market Share Market Share
1 NXP 1861 4178 6.45% 14.4% 124.5%
2 Infineon 2702 2850 9.3% 9.8% 5.5%
Technologies
3 Renesas 303z 2671 10.5% 9.2% -11.9%
Electronics
4 STMicroelectronics 2144 2096 7.45% 7.2% -2.2%
5 Texas Instruments 1605 1871 5.5% 6.4% 16.6%
5] Robert Bosch 1621 1478 5.6% 5.1% -8.8%
7 ON Semiconductor 1069 1142 3.7% 3.9% 6.8%
8 Micron Technology 706 661 2.4% 2.3% -6.4%
9 Toshiba 729 652 2.5% 2.2% -10.6%
10 Osram 568 646 2.0% 2.2% 13.7%
Others 129486 10785 44 7% 37.2% -16.7%
Total 28983 28030 100.0% 100.0% 0.2%
Sourca: IHS 02016 HS

B 29~ & % L g gp et Hp 090

EAIHS st % DT Lo TP AEehg kA R AR Bl p A h
FRR o RERDD P T ILMAD L LR G 2 fo RBEFAT SBRE LA
L ERELE IR AL -

d 2015 & A L #4148 (NXP Semiconductors ) qcpiis L+ f X H48
(Freescale Semiconductor) g2 %87F » ¢ (FH 2015 & & * L H b4 8 3p: 7] 41.78 iR
FAoo AR FHERKS 142% 5 @ 2};2014 Enfe Lptd L H 0 LEME Bh

R E o DATF PR LE R ST LA HAlS N — Rt i Y
i’i%"a‘*?}%!ﬂ‘ﬁ‘ﬁ‘—%-%ﬁﬁi FEnL ERIRE R kRS S PR o

m\y
pe
=

—n

T

Bod R P EELER-E 5 B T3 kadqppendl g
B FRAE R SRR R - it o E%ﬁr’
Keyless % ¥u12 2 & ?“ e B BT ( n-vehicle Networking technology ) =7/% 1% 5 3 v >
REIAG e A IC et S EEA G IR S o VO E RSP 158
30 B E TR IR E 2 2 (International Rectifier) » & {8 H % 2015 & 4d & 4

£ 5.5% > B HibF I J'i9.8%’ﬁ’fi§%§_7‘fiﬁ$;§;}£€~§?: i LR o

LR HEE B EEE > LSOCT MNELTRAZIFAAE S & 2 FREE
Fressl &2 ¢ G A4 o oa Ak AR # B 4o Intel #2 nVidia e & 5 sxa 2
LIPS T o BB v E R RIR] E- HEL PR

Knmwmaﬁﬁﬁ’ﬁwm\qgﬁ%ﬁﬁﬁ*&@ﬁm 43w |C
Bw 2015 & 3 % |C ¢ it IC - Hcirdl BibgE 2308 7 IC 2 74% o 1 4B% %

4 HIS (2016), automotive semiconductors.
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Automotive Analog IC Market

ket |50 " Uit ] ==<as

PP 2T R Y R
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T e B % A E T R o 3F R 2010 &
BB % |C #T ikt 0T 2 8 2015 & 17.8% ¢
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BRERG s VP4 ICw AR oY

}

Automotive MCU IC Market
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Automotive Special Purpose Logic IC Market
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D005 M35 MILS 4010 2004 MOLe MO8 S04 1008 MOAS OIS 018 1016 .
B30~ & % L gD A 42 ARS8
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bEn E’f‘»’i}é’ﬁ Ve {«&a—/& [)F3 : o) lz\{\?’ o id s :}3’;#‘] B4 ,:‘i I
PRI IR B j; ;AR AR TR e TS kS
IV ,:f_‘:‘:' ;F:.‘;.)x VN 1:,\.3-_}, 34 K#IJ ~ _}_s;]:;';#n] N _E'/;J:;';#IJ ﬁ;]:;';#q N fﬁ;'ﬁﬁgé
BFERARES S AR R AT AR S e T LI EHE BB
BEBHPBE R e 2 ke 3% 25k - ABSIASR S sr kg s B &
FAl e R 3 BMEN 2 AEEEH AL iR 2 P2 T
Bl AR RIS T IR AR AR F AR E R D D
7 Kyle (2015)» # % £ 3 s A HB % IC2 2015 & < iFEE > FEAEFRE o

http://iknow.stpi.narl.org.tw/post/Read.aspx?PostID=12424

4 IC Insights (2014), automotive IC market.
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B REEAIARE TR AR 38 fUER - TR GPS ek Hauk o

B % 73 iR p 0 hEF k% (Sub-System) ¥ & SAE -~ I1SO ~ JASO %
iR 2 etk ieiR] 0 7 PCBH X ~PCB R S RIF K 7 £ s e HH 5 7
¥4 AEC-Q100 ~ L Haapsr~ 2 g4- AEC-Q101 ~ Zre/T /3 7 4 A B
i+ Pl ¥ AEC-Q200 % -

B or &

B 33 egipl g F P P > 7444 Automotive Parts (31 @ E fie it) ~ ECU
Module (% #1i-) ~ PCB/PCBA (& i §* 1#) ~ IC/Component (& + ~ & i#) % i& {7 4p i
Blep TR F AL 0 4w BT Bt 7 Reliability Test (7 4 5 3) -
Failure Analysis (% #x4 47) ~ Material Test (# #L/p]3&) £2 Chemical Test 44 4L i+ & &
17 o

Component Supplies Sub-System Supplies

: TS 16949 Céﬂification
uality System TS
Quafty Sy Process audit > VDA 6.3 (only for 7% B ;% & & ¥)

Design :
+ ISO 26262 Certification for functional safety
(Product certificate)
Verification
Product Qualification Product Qualification
AEC-Q100/101/200 | ISO 16750/ SAE/JASO
Qualification + Customer spec. + Customized spec.
+ i
IECQ AQP for 3" Party Certification

Production (System + Product certificate)

B 31~ &% § 3 chif i ygip
ABET T AR R A «u%""‘ﬁ" PR R d e 0 IR B T 355 60~100 ECUS
kAR IR o d BT B 1 E31i2 0 { 5 ICT ehag £ B LB e
#1e0 ECU » »’%a\“\,, mf}-_’fél g R4 K35 2 Toyota = L’vl]ﬁ%‘u:i:&—;‘@—i 100 ECUs
BuFd & & 2w B i 2 1 Powertrain ~ body control ~ multimedia ~ Safety » f&_% st
AL S %biﬁA%iifﬁﬁwmmP- # ECUs %15 & & 3K 3t
MBS LR E LR Y - 36 d AT Y § F RATHECU KPR -

&3 334

4 % 4 » Automotive IC Reliability-SIG.
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Trend of Vehicle System

Past

& & *=

Individual Control System

Vehicle Integrated | | Vehicle + Infrastructure
System Integration

Vehicle Integrated System
(Application) J

Ennlnt Brake S‘Iurhn wes

I —

IC i

r—-—r’—-—‘—-—u Integrated AP
2w, =l =, Hardware

Approx. 60 to 100 ECUs Integrated into 4 function groups

» Powertrain » Body Control
» Multimedia » Safety

Integration of approx. 60 to 100 ECUs to 4F groups.

Toyota Motors has announced that they will integrate ECUSs to 4 function
groups. 4 function groups are:

7. Powertrain 2. Body Control 3. Multimedia 4. Safety
B 325 & ECU ehfir & 50
ARTEOFBERE L {HRFR{E 25T Ats0 § 0BG M 4 ks

4%

5??‘—+’11£€ﬁ$’%§ﬁ_§_}_~mADAS;{ E;ﬁj;ﬁ’éﬁijb.

2323 AL M- B4 45

o4 kMM enE e T AT B¢ > % 7 < NXP - Infineon ~ Renesas ~ ST -
Bosch & 7 = &3 & F » PR v 5%~ pRENOER 2R Al BR
Fo

%0 IHS (2016), Development of powertrain semiconductors in conventional, hybrid and electric vehicles.
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Top 20 powertrain semiconductor suppliers amount to more than
90% of the market in 2015

2015 market share of powertrain semiconductor suppliers

m NXP = Infineon
m Renesas STMicroelectronics
m Robert Bosch Texas Instruments
m OnSemiconductor Sanken Electric
= Fuji Electric Denso

14% H Sensata Mitsubishi
m Melexis Fairchild
= Shindengen Electric Linear Technology

Atmel m Microchip
m Toshiba ROHM
9% Others
Source: M3 Service 22016 HS
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51 |HS (2016), Development of powertrain semiconductors in conventional, hybrid and electric vehicles.
52 |HS (2016), Development of powertrain semiconductors in conventional, hybrid and electric vehicles.
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Coping with continuous CO, reductions
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53 |HS (2016), Development of powertrain semiconductors in conventional, hybrid and electric vehicles.
% |HS (2016), Development of powertrain semiconductors in conventional, hybrid and electric vehicles.
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%5 |HS (2016), Development of powertrain semiconductors in conventional, hybrid and electric vehicles.
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%6 The economist (2016), At last, the 48 show. http://www.economist.com/news/science-and-
technology/21704778-upping-volts-will-make-hybrid-cars-much-cheaper-last-48-show
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57 IHS (2016), Development of powertrain semiconductors in conventional, hybrid and electric vehicles.
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Revenue forecast for SiC and GaN in hybrid/electric vehicles
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devices
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%8 |HS (2016), Development of powertrain semiconductors in conventional, hybrid and electric vehicles.
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% CES (2016), Professor Amnon Shashua, PressConference.
80 CES (2016), Professor Amnon Shashua, PressConference.
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Fig.1: Segmentation of the ADAS market by components
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61 CES (2016), PressConference.
62 CES (2016), Professor Amnon Shashua, PressConference.
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83 CES (2016), Professor Amnon Shashua, PressConference.
84 CES (2016), Professor Amnon Shashua, PressConference.
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HL — host left )3 yawRate: -1.40 dtime: 0.03 ¢

HR — host right

|

NLL — left mark of next
lane left

NRR— right mark of next
lane right

MNRL — Left mark of next
lane right

NLR — right mark of next
left lane
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* Increase accuracy of landmarks 10 bel(r:"l}f 5'? 10 thl(:{:}?.
= Change detection / / ;

* The term "Roadbook” suggested by Dr. Volkmar Tanneberger from Volkswagen

85 CES (2016), Professor Amnon Shashua, PressConference.
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% CES (2016), Professor Amnon Shashua, PressConference.
57 nVidia. http://www.nvidia.com/object/drive-automotive-technology.html
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Exhibit 4: Mobileye Market Share Forecasts - New vs. Old
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Source: Company Data, Morgan Stanley Research
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6-67



105 R/ EPERB I B PR E R ST EEA T 15551 & (553 HASL A H) -GS EFl R 7 &
TS T HIRE IR

P=2F 20— MARI 2P Mpendr 3

S

APEEP T RPHAL T LSBT T

-
=

[

SRS RN T S <
B REte HTC £ £ ren OBD #0Af B £ 283> » 1 2 A48 P 10T #3] 5 Intel
FEET G DRTE R AL UGG TIR L ho T EE N 2T 2 FR AT
SR S NG LA AN SR S LA R s L

SPT RPN PR EE I R R 9P RPRE § ¥ REERF R

RRF g P R A R A D IR T3 BB R S Ay
THEAY 2 AR X IR RFHD P AP R LSRR AR
AP S BIEFERE LT ET  WE P R AW § 3 AR
o5

Bt b oHFTLATRSR D BEh@ieqn 33 0 3 v DEMp Y B4 4

5L E | R T

g FRERPHE | HSRERFOLRRG Y DI SRAG O § AP

bl WIS VW | /i Volkswagen & HTC & fr % 3+ 2 Customer-Link & % » %% 7
MR B T £ 2 PR

o Few e #_Volkswagen &2 HTC & 3% 3¢ Customer-Link i 3t k¢ &
MR B T E PR

(N Intel Intel 7 T 10T cHdl e Je B - 2 2 Intel fd * £ EAg et £

o ST TSMC | G R s R Bk~ 2 7 2 g

3.1 s#% & Mag. Layers MAG.LAYERS

Scientiic Technics Co. Lid

311 2@F R AL

FAPHEMGF AP A 2001900 # 40 0 L IARS TSR 0 RENE
BMASRE A ENT OMER R FEAMERRERAE ~ 7 FHATLRRE

T,

5 MAG.LAYERS. http://www.maglayers.com.tw/
0 EMPRTF LT o MoneyD) i PG AOMAE o
http://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?KEY D=b62b4397-547b-4fdf-952b-a53cca50e8f6

6-68


https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u7F8E%25u78CA
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u88AB%25u52D5%25u5143%25u4EF6
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u5BEC%25u983B
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u901A%25u8A0A
http://www.maglayers.com.tw/
http://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?KEYID=b62b4397-547b-4fdf-952b-a53cca50e8f6

105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
TR E I ﬁ?‘“%?

TRAEZ EMIBHI A% 2 2530 LRPFIAYNNTR 2 LTCC(MER L

APAEAB A RABAEARFEL P AL REAELL AR IETR
& TRTRE CRARATRE XA BETREE - K
éi‘éf‘ﬁi?aiﬁtﬁ‘% AN eIt BT 0 N B NN
ST UNBY 2 gApdE 51 204 /gL A REA RSO0 E
ﬂ%’ﬁ@iﬁ%w%oﬁgﬁéuﬂﬁﬁi’“ﬁﬁgﬁo

L W8AEFRp S AR TH Z A RGTE > TN
i TH @ é“‘:%f%’* e NB~PC FiuAphd 2 i qpM 3 Kbt &g > &b
EU

v & 4

"M

Ny
=i
[

R BE A

DFF & ¥ A 2 PHIRFHEE 45 ¢ EMIZF 04T 3R T8 1o
TR E A TR o A 5 TS
(S22 1 1% B F BAFHRE LA 2 R % S L (LTCOR IR 5 > 4
f¥ M BIBITRRAE R AT WEE R LRt £
T EF AR E RN T ERBEELE GPS X

~=h

(b)ds & EMI B~ i @ )% 485 giff2 @ﬁﬁ#*’%%ﬁiﬁiwﬁﬁﬁﬁ
FUE > ABASLHAELCBHRETR AL TEFLFIFEMIBRAE > ¢ 1M
B PEHRA B2 B RA T LB NLHFTRE MG T BT WO
R

Q@B ~ 2o i~ TR BESRFR IR SR N FALA A
AP F2HFE AR LZTRE NEERTR 2 AB A2 2 52 42 (DIP)2 £
% &bF 7% (SMT) -

Powerchoke 4=/n B > 2 & # i £REF R inte > R BB N~ 2E DT
EHAIEERY R FHANBRER I EA S 2P ARSI SEALE
o AR IR ANES K c 2P R B AP IE T AE

R o KT H B’-p.»i]%é”i %IU LN

(@) 2016 & 14 k = & ehs £ #5 40 k p FF cmolding choke 2 & 0 d >t 2 F

WU E S ATRATRERT S UERTE S A 0 % ¥ molding choke i * 4 %
2AATH S L BN ERT R AR L 2P YR o

6-69


https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u96FB%25u611F
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=LTCC
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u9676%25u74F7
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u9676%25u74F7
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u6FFE%25u6CE2%25u5668
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u4F4E%25u901A%25u6FFE%25u6CE2%25u5668
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u71DF%25u6536
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u96FB%25u5B50%25u7DDA
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u96FB%25u8DEF
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u8907%25u5408%25u6750%25u6599
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u8907%25u5408%25u6750%25u6599
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u7121%25u7DDA%25u7DB2%25u8DEF
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=GPS
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u96D9%25u6A21
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u96DC%25u8A0A
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=DIP
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=SMT
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u7E6A%25u5716%25u5361

105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
TR E I ﬁ‘f“%?

(b) & > #c 3] — &8 = 44 % B (mini molding choke) » 4p B & 5+ & 2 & 4 & 2016
MR E S R B 0 BB J‘lﬁ'f%'?‘j{?li’ﬁ s BB A A o A FP AR R
EEARE TR R I 2P FE MG ERLY > PERE PR &
FooR PR T s Ao

@FTE >N LAN R B > d N EEF RS SR SFREST R £
Bth TR~ WA BT ILAN B B4R T34 EY A
FrASC ENBRA o P 2016 & % = F H :".%L‘E_fe/fjl B OEAE /lt;‘r;;k?

p
oo B G A R T K fag o

W AR R s S8 AR B SE o i O & % A0 WHFT AR ¢ 3L
Broadcom -~ Intel ~ Qualcomm ~ Atheros(2 & » Qualcomm) ~ Marvel “IHE ST E(e
B~ pihgE ) & R IC K 3 L o Power Choke 5.+ % = % Apple > 2 & * 3t Apple
iMac -~ iPhone % iPad > ¥ ¢t 2010 # 374 » = & NB/TV 12 %2 Sony 7TV ;74 o
Power Choke ¢ * € » NB# 5 8~13%f > T T %95 5~9%f -

312 27 g4

ABRTFIAERFOCFTMS S IR FFE e (PCB) = 32 Fo w

FRR e FHBFPH TN T FREERFRE 2 L EB BT FADIRF
AR R o BT ArARiE A T B R R EARE o LB E&%Eikﬂx%i%i\'

AEC & ISO/TS16949 3+ » A 2 R i@ T X i Rsdh» 5 - 5k d X 278 F £ 97

60 AEC-Q100,200 ¥ F B R 5 % - 3R A& # & } 4 »c (Zero Defect) ehit fiudlr s
¥ g AR ISO/TS 16949 .4 (Quality Management System) o % Z L o 7 i 2
TARDOTRTREF 2 Y P4 AEC-Q200 7 LR %7 % ISOITS 16949 45 » bdrdd
BREFEARTEI0ORC @LHEINERRF DAL ETEI20R Co i1 &
L BE O BHI AR LA A L LEPEY N ERE BT S EMY
BoMIBEPERSTEANAL EAF R R2ER A SEITELE I
FRFHE(PCB)* EF AFH T AR H 2 PP EEr FRT D T A Rk
GAR R A SRE S X R R E S RETRAL TR L E R

E &

S
«
)

CERME R TGRSR WERF AR R R S R S
G m TR AR RIRE R o - AR I ERE LT AR ¢ A AR
i RN RSk Aol Bl o S R LA S r’i.ﬁaé BiE o~ RaIRG B
BRI RPFEL S T REEASET T ARE SR o b4
o AR % 2 F Nvidia = 1 (OEM) e £ RIFT e > FaiE- % £ 73 8 5 ODM
28]

3
B o A RRL BB - A B BRR o 0 - T Y

6-70


https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=WIFI
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=ATHEROS
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u745E%25u6631
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u96F7%25u51CC
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u806F%25u767C%25u79D1
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=IC%25u8A2D%25u8A08
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=SONY
https://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u5E73%25u677F%25u96FB%25u8166

105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
T T HIR G %?

1A FARES 2014 & RE IC R fWag < F-& L+ f (Freescale) X 18 =
© B3 Ronald M. Martino = % 387347 § Sdpdl » "EF L F ~ B R i 2 RiL
R AETFEALABELEMALAF MR A2 R H R LR G
53

-~y LR N hRmh T~ F 2k %up,%i” L G R TR o PP
FPER P AXRER REPRERLIO > 2R+ LFE SRR B LT
LN VR ) | M mE R #adim

4 f §%&£W°W*ﬁ?ﬁﬁﬁﬂ

7
PREFTIHARG I BERE SR o

é%ﬁﬁ?4é%ﬂéiﬁ%%wmﬁﬁﬂ%%%&f%ﬁéiﬁm%ﬁﬁ%
BAX A R g g %%mmﬁaﬁowﬂﬁ&mw%ﬁn—ﬂéﬁﬁ
Qig’@tﬁﬁ?”ﬁﬁﬁmki4ﬁﬁﬁﬁﬁiié TR PRARG § VB ER

ﬁﬁ%ﬁwmmTJﬁ%%ﬁiiﬁﬁ&ﬁ,%ﬁ@mié%ﬁg§§ﬁﬂ&,ﬁ

ERZEE TR SRR ﬁﬂﬁﬁﬁ%oéﬁﬁ@ﬁﬁ%W%ﬁ?T%?fﬁﬁ
(PCB) ~ =t s %tz 8 & 15 ¢ F;;;ﬁdtjnfr' R AFAEFEER -2 H27p

(4
FRHEFIIRT IS A LERMTHFE T L)@ﬁé}){r@mﬁﬁﬁ?"' B R
PEREL WY CBRE RARR  PRFRRFAERRE T A EP 2R
FORRAELR

PRI LFIAFERVIDPOFR G Z L LA A RfitREEY T RE G
?Eﬁ‘ﬁﬁ*ﬂﬁNWAWW%’Wﬁﬁﬁgﬁﬂ ?ﬁ?cmﬁiiﬁﬁof
- RERN 2020 p o FRITEIELT o Bldod NN B b B Koo R R 2R
BPFTAR RIFHC NS TR o FRA D X R P AT LRE DS <A blde
Apple # # " LcpEE BMW £ > AR B2 P AR ST X ks EE2

o EARB 0 L AR L FRFE

FORFFC R o vciz A74esl ) MG dcha B vk > bl4o MITLab & (3 3 27 R
R P DRSS R EITE D eI R ok g R e R
BER > a5 T LA R L SRR JRIE 0§ AR
Jiafad i LE =t F A3 F o

7
c#AH AR HEE L > TR P E 2 AR o bldo Uber @ F e chg 3T
T PRIEe e E AR EEE X hil 3 L LA o RS E 21 23k Taxi

f’?#;‘:'l";l&—/#i ’ ;,%f{ﬁT, e I’SKIXEI\ Qllﬂ’/{/r,l_tg;‘%l?v]ill?viﬁdf’f Taxi i'%lz v Qg 2R
- RS Uber £ @ B 003 e Rar ey Fapinz b £ m e ?

b
T

‘2

6-71



105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
E%%@%%%%@%?

AP RHA AR FEEERP D SR LRI R AR A K
o Bl A2 BRI Tk 3 RR RS P RERT ARG
= f Uber > 3= 8 {o ¥ 5 ik 5 30%~10%~ p£# H<h Uber A £iAl 3 4pFiffr o JFF 41 (7
2P 450 13pc FEApple 2P F AL r > HERFILI0RE & FiF S
PRRET om0 20 REFE AR 0 P B Y o ¢ CBlInsights 4, o :i‘aiq,:l,“‘ﬁﬁ

TEN O FFRSLI AT G R EIR AL E %ﬁ"aﬁf Uber ~ -] # 4= Airbnb 2

3.1.3 &

EHEPHAPENTIFEERFERLLORLBR ANED LY N ER
FEMESHM G gF A FE S LAY > & PC/NB/Mobile phone # 37 = 5 2

P A Y A

SATIIERFASEF I RTREBGS A HEI R FEDEYT 2
-

NELCRLEFFERNGDTRIDZINEL P DASTEERYEH A RFE FAE

7‘II§$‘£ t%?éﬁ_ °

3
R R R A R g\ux;gﬁogfgﬁa S X IR
T EUERMAAR S SE R

3.2 s A58 # Volkswagan ¥r 23§ HTC £ 1%

3.2.1 ¥de
BARE S ET T - B2 A1 E 40 HEERY 0 RTIS BRI

B w4 Frise s 3 Volkswagen v HTC & i7end mi e ch & 5. Customer link - 24
ool e R AT A4 B 72w 2016/06/15 iRl d o @ AR AT ks o I 4
%+ 2016/08/11 L3+ HTC » igd & S e » {40 /20 0B & 2B E R F 4l
BEER & TR ANEARL R > AP RS TP B AeT > TR AP SRR

-

6-72



105 E/EFEHRBFIHE B P E R S EIEN T 15551 & (553 HISEA H) - SRR 7 &
A /T %ﬁ%ﬁ@@%ﬁ%’?

3.22 {HTC X Volkswagen) #& 31 T Customer-Link | 4%

i 4o HTC 4r Volkswagen 2 & 12 % fr4 & 5 3 3 D37/ f 17273 » ot

fF“H—??%”? @ 2B H 42 & Volkswagen #4838 fv HTC #3RM 6 7 &

Gt hiETE- AN > RAESFAEFE LES VAR

HTC &4 &£+ 2015 # 12 " Re fA78 ~ B9 &0 - %> frVoIkswagen
ARETE R o - A e P AT B %3 HTC Customer-Link % 34 Bridge
m%}’i o heT BEE > 3V iz d + OBDII (On Board Diagnostic I1)

g~

R

"odE M o Dongle 5 38 2004 & 145 e VW 2 3RATH £ 7 i@ S o

ﬁﬁﬁ@-é%°
- -
u‘l b

&l 51 ~ OBDII 7 Dongle

B 52 ~ Customer-Link Bridge (Dongle) % &+ OBD Il &,

L (HTC X Volkswagen) # i © Customer-Link ; # &% pF {7 2 32 (2015) -

http://dacota.pixnet.net/blog/post/33899143-%E3%80%8Ahtc-x-
volkswagen%E3%80%8B%E6%8E%A8%ES%87%BA%E3%80%8Ccustomer-
link%E3%80%8D%E6%8F%90%E4%BE%9B%E5%8D%B3%E6%99%82

2. CJay (2016) » HTC 22 VW i&m#74 e 41 11$2,400 T pd & jw & 47 % 5L o
https://cjay.cc/2016/05/volkswagen-experience/

8 HTC (2015), HTC and Volkswagen join forces on the internet of vehicles.

https://www.htc.com/us/about/newsroom/2015/2015-12-25-htc-and-volkswagen-join-forces-on-the-internet-
of-vehicles/

6-73


http://chinese.engadget.com/2015/09/23/volkswagen-ceo-martin-winterkorn-resigns-amid-emissions-scandal/
http://chinese.engadget.com/2015/09/23/volkswagen-ceo-martin-winterkorn-resigns-amid-emissions-scandal/
http://dacota.pixnet.net/blog/post/33899143-%E3%80%8Ahtc-x-volkswagen%E3%80%8B%E6%8E%A8%E5%87%BA%E3%80%8Ccustomer-link%E3%80%8D%E6%8F%90%E4%BE%9B%E5%8D%B3%E6%99%82
http://dacota.pixnet.net/blog/post/33899143-%E3%80%8Ahtc-x-volkswagen%E3%80%8B%E6%8E%A8%E5%87%BA%E3%80%8Ccustomer-link%E3%80%8D%E6%8F%90%E4%BE%9B%E5%8D%B3%E6%99%82
http://dacota.pixnet.net/blog/post/33899143-%E3%80%8Ahtc-x-volkswagen%E3%80%8B%E6%8E%A8%E5%87%BA%E3%80%8Ccustomer-link%E3%80%8D%E6%8F%90%E4%BE%9B%E5%8D%B3%E6%99%82
https://cjay.cc/2016/05/volkswagen-experience/
https://www.htc.com/us/about/newsroom/2015/2015-12-25-htc-and-volkswagen-join-forces-on-the-internet-of-vehicles/
https://www.htc.com/us/about/newsroom/2015/2015-12-25-htc-and-volkswagen-join-forces-on-the-internet-of-vehicles/

105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
TR E I ﬁ‘f”%?

B 53 ~ Customer-Link :# 3= MirrorLink

HTC =< ;7 & &4% Volkswagen 44 &1 T Customer-Link ;> % & HTC &3 % 2+ e
Customer-Link Bridge £ Customer-Link * it A&k Sufs * #25% » e icid * b
PFiniT 8 FTEBRIRIY > SR T2 X 2B N RS o B AP HERE T
fj__”é:};‘ii;— s IV PRAE o F AL e T B PR o

o AT B R B4 o T Volkswagen T A g Loz B o AL AR
BXEE ~RGAFTOAE BN pR2A WAL DY *ﬁﬁ:‘#fm % o
P HTC £ 1% > %4y ¢ & 3 3% 36 Customer-Link » g S e N a8 &

>

I ® % % d Volkswagen #71# e % 58 PRIE o

b

Volkswagen Expertence
UARE HEEE

e

B] 54 ~ Customer-Link 1 4 & &

1\3
\m
&
g
o

HTC & & % 453 7 THTC & 5 2ok pIAeaT 4 > AR 4 0
o #*?fa FrAFONF AR BOABES > RS FRTERLEL SRS - B
R EXREEEY 2 HTCHEA S 2 hH 22k co HTC Vive » B LB 28
%ﬁ@»ﬁf% RAOE Gk FAER B A 2AT T A mp , pE o EF L4
It LA EEE TR 2e DL R

Customer-Link % &1t 3£ % s ¥ d HTC #14]#747 % < Customer-Link Bridge
(Dongle) Bt st o %’giﬁo ARHTENE S TR R RAR kSt o g
PR RTEOETE By o R T ARE I HFEE PBHER ’}iifii e

6-74



105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
T T HIR G %?

|

TEALEE L) Lk B RIRRRES LTRSS
(R i BEAB Y LAY *'Qpiftﬂ’.%?ﬂ: s FAREDH A A B ARIT D
PRI T J T B IR TR o

gt ¢k 5 Customer-Link 4 {2 it &k S * 4238 F 2 e B £ 42 Android % iOS 1®
£ 5 Send g5 58 MirorLink Ttk vLga kI8 L0
S B R R S S L
R PR RN SRS AR MY Y TR bl B2 R
FEROECCETC (FE 2RI Iy A8 el B 0F L TERd T g
B RLEN RIS S L S i i A

HTC &% & 2007 &3 F =48 #Wﬁpﬁéie‘z@r;{: i T E R EET SR
B 3R> 2015 & K3+ \Volkswagen 4& 1! Customer-Link » % & HTC 4 & 30
Customer-Link Bridge 22 Customer-Link A it £ & Su g * 4750 > A8 0 B
¥ - HTC £ \olkswagen 3+ #7i¢ 7 Customer-Link & # Fr & & % 5L dofk ig &
8RR FIEA ’;%%':} fal @%JE’?:,#,: S BRM 1R E A R KD ek
MEFEFM o 42 Android 2 iOS TFE kA E A S48 0 ¥ b > HiF
MirrorLink T 2 3E#i > #2HFo FH T 2 * EH A hffir ¥ % 817

Rt R AR RS ST S L R E

%82 Volkswagen iE & B & » Customer-Link & * S5 £ s A B & 5/
Bwz Z g 2 Wik Volkswagen # A B R Y TpEhd dmb FERT o (F
ii%W*mw%Q*Am’w%tmiﬁgmﬁ~%éﬁ%ﬁi@%ﬁﬁ’”£
ﬁ¢aﬁ gm¢%~?éigiﬂ~332ﬁi%ﬁﬁ&%W%&ﬁ~
ETC (B 2R T FILy 4 58) T~ e b B FHImEied Fus » ¥4
Volkswagen & 3 4% -8 miF & 2 378 R F FRBPLP > 2 LR AFTREFE?
o GRE A ERET A ApM T -

Customer-Link & * &g i ks Rt 3- % 2§ fad 218 > p B3 H
$+ 110/119 Bf% T 358 17 $42 5 Customer-Link # # &4 2 57 58 TPMS #5
BR R enE ¥ L > BT VAT DR R BUE TP o &2 Customer-Link # * GrE
W kAR p 2016 & 7 0 A=t L BMARATIT @ @ METE 5 L > G I PRI £
AT R R FEAES :Eﬁ (7B f B - 2004 & 12 {8 D R S BARETIT S

7w R p 7% % Customer-Link & # &g g k% & NT$2,400 -
323 3 iE
AR SRR R ARSI R N I ME B EH AT o TR

6-75



105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
T T HIR G %?

Customer link 3* 4 &4 2 & 6 " Bhoens L B L FM BRI I 04> FiLt iofld
Bl oom SARRTE & J AE T S A F o fad) #r3) o Customer link 0 & SRR
LIRF: > B4 B P b ¥R > H Il B B fgd

OBD2 A{L# /s » 82X Fs 3 OBD2 ¢ Dongle s iex i3 *T > @m HTC

3 Mirror link 4= Customer link bridge # #p B st > 7 > A2 £iv> 2 £ 6 ' B
4. HTC 7% B Ff i % Volkswagen » (§i5— £ eng i @3t 42 & 7 7 fgdipt &

R e BER PR cBEATME A RERR LT o 3 HTC i Mg
@ P 4P 4v o Customer —link €2 CRM  ( Customer Relationship
Management ) i3 » % =& 15 A4ai5d £ F @ T3] volkwagen 2 =5 > d
Volkswagen s sz it » LA E 2 B 3 TR AR NE S GE P w Rk o X
BELATERT - TV WL S é”'afﬁ:‘:mlocatlo EFA TR RELHBEAE
BR B LRHR YRS £ D R REE DR o B R
Customer link % = ez a3k » ;ﬁt‘*ﬁr“s E fﬁ?r]mﬂ e oo ¥ ek "PB*'*% g 5
AHEL " R - < FF] e o
Volkswagen # & » ¥ = 1’%%%" PR BR o

-n\y
=
2

ER
A

fi

I
Ny

-
| 4

o
-
S

4
\
2=

e

B
=8

3 HTC P i Rl LS Ae B - i i 4 5] 0 TS5 "R Sk 1 > 3
PLEF HTC A L hP 4 >4 o8- o Assenid 209 4 i B &d s
H o mplgA 7o OBD2 2 46 — > & R RURL n> 23 - 5 AR U

MWAEAIR > F A RFERS 2> P o Volkswagen & 18 % 5 ®

»m P

o 7o 2

R YD T d 2 TR AR IR e ER T —F —

Zore Ry > R A AR GTRAY B L MRS AR F o A A

ZEX e RAFE PA AR P BT LR I RBERAT AL DT I
¥

pomger o po HTC fieha 8 "o epf' R > A F A& Ldp8 ok o

B ekt ’ﬁf—xﬁg’wq*mﬁﬁir%mﬁﬁﬂ tmbxF’HTCéiiﬁ“&*éﬁﬁﬁ
#{- OBD2 = Dongle > 1} & Z::eh+ fidp T4 - > VWolkswagen 7> 2 7
ELRNAE c FRAPE > BRI QF AR w4 o AP EGS &

3% > HTC B %4t i Customer link p # &8 F B~F 4 > 29 72 7 & Volkswagen
g ik 0 T % & Google Eae 4t B T ’?uiaw@pf%fé * g o

HTC e i ®F - 4 &= 1o Volkswagen ¢h 7 & fegsh » 4 B 7 i f R 4
iigﬁ:‘%fé&%}?i_" ,;\j;?IJ#A}ZFF'm@ lf%;ll’"i\)‘ r"gJ’ if?%i%§@‘ ri"%_
ENRIES SRS S5 X

6-76



105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
TR E I ﬁ‘f“%?

324 )%

Volkswagen 4= HTC & + = 2 m < 42 ) " Customer-Link ;> 5 S &% R &7
r‘f”é'] » BEAR P W R RS /‘?"5 %ﬁ v fe fr g B g w4 T G| 0 AEIFETS A
FOE o 4 R O Customer-Link %= fehsc iR FREEL S Z R PR T
RoTERE TR AIREL T AR AE AR LPR

HTC b=t #r#7 48 41 %k ¢ Customer-link g2 8 &g 2~ » 57 3 &
Volkswagen i+ $icdy » A k77 2% 4 Google Héw > 4c b =¥ T 0 F
T F 4l o 7 ig=xfr Volkswagen tha 5 & (Fi55k - 2 H ¥ uds i £ £ cheg
(X IPFELEFLEEPL r TH > AFHE8E Tg-4-2 ) PIRAK ko
A EE RS

lji;aﬁ@?

33 WREHFE Intel i p
331 2P FF 4 %

Intel % # & 4G F_2 E WiMax i » 2006 3= % B 4 prenWimax i@ 3 & 7 3R
BB § % Marvell » 2282 - 8 7] 2011 12 14 g % £ ¥ PF i iPhone i 3§y ¥ eh
Infineon & il % & { % Intel mobile communication (IMC) -

& 2011 & & pEpF Infineon m ST IR pF > Intel 2 & $ v p & e Wi-Fi
B2 atom EJZ B £ 4o b ® {4 9 3G/AG LTE 4p B i > )]}u? r2 4 AP + Wi-Fi +
3G/4G baseband e B> % - -fjf b Rigd il £ - Infineon § H- & 5L
FRF > - = 5 F_Infineon & AP et iy BE & S| G L 4, ¥ ¢ Infineon » E & &
A AT E s 1 EFT 3 B - 2015 & Infineon Ad * L EM LR - > R ARG

Intel % i5iF 2016 + L & 04 ;‘1 RS A A RB-E 1 loT & data center
@ = 4f3 > Datacenter 8/ DCG % 1Q16 T;‘Tf‘k 40 imF £ ¥ x> R 2015 & T;‘rf‘k
A28 140 | E ~ T d g 1c28% 0 p w0 Intel %datacenter % § F & 99% 5 4 Ef
t= AMD ~ IBM §2 Qualcomm SR $Hig 3.5 S ARPopc - GLg ki o Intel & dy &0
A 7 % CPU 2 Datacenter i&7 BAR B~ % b b B4 & Qualcomm &+ {832
e Y Wenk pdrje #2 (5> g 4 P EA L5 5 Snapdragon 810 2 & i 4%
RAEET Y B 48 0 & chleid Ya4e > Qualcomm &8P BT Intel chZ JEF g AR kAR o

B>t Intel 2@ # BH T B e 3

6-77



105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
TS T HIRE IR

1. Intel 7™ o Wind River » 7 1t e g & % Foprge » 3800 E kst s el AA L E £ 2
P o

2. T pEBER DL P 21 L 27 Yogitech o

3. Intel 8 & Wind River ¥ %3¢ R4z pt7 Arynga - Arynga it # & & GENIVI
LRk IR FaaT 1 (Over-the-Air) { #7# iy -

4. epbltseez  — RAIT H 4 Sk me B UA MBS T RRERE S o

5. Intel fxp A 1 JF it ot B 4R F 2 B o @ Movidius > “Movidius 2 & 5 -5 #
AT BFHE > FREr sy L HEo

6. ##F ¥ Mobileye - BMW £ 77 - & ADAS H v @ E & E v o §
Mobileye & 1 7 - & g1EyeQ5 °

332 2P LR

w2 AR Intel 53¢ o Intel @ IR L 2FA P intel A ke Vision € 3k A
Data center ~ 10T ~ Client = <45 ; p#v & 22 {4 5 ICDG (intel
Communication and devices group) ~ 10TG ~ Data center ~ Client = B8 > @ ICDG
g§EIME2EA &K@ IOTG ¢ B v il 2 & > @ Datacenter =] ¢ & /1
00T P& B FPRAFORE - @ 10T 3 B rt ch3t A R M e 3t i * 35 5 2G/3G/4AG
T RR AR BRI HFE TEFRE C CENRRI TR 2 AR
B popoiE 2G/3G/AG enBii ek & 0 bl Atom X3-MT7272 #4125 B R B ¥ LR

Vi ite iRl E X 2 o

FR2ZEFHABCF S F AL Intel T 1BE Pl § B PR ADE S
AR FEE AT A F R AR AL NI P H o B REFPI A
B g e loT 3 F (i p o

Foobh g enE e p KR IR loT - ARG F hed > @ Intel & loT P w0 & 2
gL EREA LA EN o m L FE LA A#HKA > b4e Data center 2
loT e A AKX & » L&+ p o el PR ILP H g -

b S A BT MY E X EREF 0 Rt AT

Intel 4+ & _PC 5| 2 %W%ﬁ%mﬁ@ PRI R BT S R
Ryt~ 23 H30 1 0v%k FRAE X 2MEF LR E R Intel 27 @l AR

6-78



105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
T T HIR G %?

# koo et foundry B8 s 0 4T > ROE R B R AR )]*% R
5\‘ o

TR S s ¢ RIC R 0 R SRS B Y LRt 2
BRAARE fehd v 73 ;iiﬁﬁ}wﬁq;{ﬁﬁgﬁ‘g@iig Intel %7 p °’I}"‘~

x> @ 2§ Infineon 0@ * T F R 1R L 4F 0 ATLiEs A E BT o

Bt E Y RIROPEFEA L GRS £ LS iR KA R ER
wa ok SoC K& EARAFE L AEF RN A H S SHRFRE
£N3CASEEFFRA LA ZDRG 2 o APED Intel » 7

3 - Intel %7 p 2 §2 Infineon hd * T IR R 243 > ¥ LB dE R
Foo FRIGE B SoCSpec @ & % L E Rk « A > B AL

e ,¢+_
%
<

R

AR B e o 2 AR IOT 2 g ko "0 10T nodes =& &b > b R HE_

Gateway §? Data center 3 € & = 98 £ ¢ o

hrzkd Intel chig s 10T f 4+ F R THHELZEWA LS LI B 5
R EEF = ABEF 1‘” " (Data Center) ~ R i % (Gateway)? % 4~ 55 4 & 2L
(loT nodes) = £ ¥ Fifd e iy * AT 2 REFEE TR AT e s IR

IHR$”£W€MW*;WSMPiﬁpA%ﬁmaﬁ+E;ﬂawvﬂaﬂ W) MmO A
P kp pymeags TR REE S FHRESEN 20 LR
REPEB~ X HBUEF BEEEE «c P s 9 v ZBE P EER

» (12 &_Data Center>Gateway>10T nodes) -

B iAo Intel 338 sk € B 1S ehiF & ¢ Intel & Data center 3 i1 fb ik chife
3o 4 Y 4 10T Gateway %2 loT nodes 7 i &k - @ xg\InteI % Data center < ¥+
Avago 2 Broadcom & & 2 {8 ,T*w?u«up’é 35 Gateway B & ¥t i Datacenter » » %
R0 10T ehid By o

Avago * 370 % % ~ & pi Broadcom » FF3tH-¢ k® @ 770 R E & Pl
150 % ¥ =~ e fabless designhouse » & & B2 (6 2% - > W3 F4c 275 /¥ ~
-1 Qualcomm - Avago ¥ Broadcom A2 &R I3 4 > @ ¥ 22 £ R F > * § AT
bundlesale & & A kenfy P # it & ‘,‘B’K{ﬁ_%ﬁv—% wA_e Rip% G AR 2 o
Avago # s e Silver lake 2 ¥ e@ pfg 4= Avago # /AvR B > w» ? Avago A iz @ en
R NP ‘Fﬂﬂ—\#ﬂ data center > w 2 £ {7 > 2013 # % 66 ®FE ~ &M LSlInc. - &
£ % 3mE ~ M PLX Technology > + B ? 6% ~F T Emulex» £ 4 F o B =%
370 i@ % ~ & p& Broadcom ; Avago %—EJJ@ #5 Intel % datacenter — # i1 200 & %

e B o

6-79



105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
TR E I ﬁ?‘“%?

333 I &

Intel ¥ 1235 3F % e eid B2 '%é: PR KA FR o A H I HINE ARG S,
KR A a0 25 B J RFP I AF 10T 3 <P o

Intel * R e g kF 10T & £33 F ok > @ Intel & loT p = £ %
PO RRR A LA RN A L ERATAHKAF o b4 Data center §7
lOT i hAAze & » F L% p e & BH P Kok o

& f& % 2 @ Taiwan Semiconductor Manufacturing Company (tsmc) £_2 3k & < &7
B ¥ T B8 PRA% 2 2 (Integrated Circuit Device Manafacturer) » # i ¥ % 5 A%eh
BArHie s AR FORE KPS Y i ARs B 6 L eeng TSRS - 2 2016 & > 5
RR PR EAE 1,000 F P2 Lo BRhAn > B9 &4z phiem
GIGAFAB® + = vd S IRk (S - B> b FlL e 2 SF- T R > = &~ ed
B (= ~2 ~2 2 Ag) - B B ARG F - R) st sfFaa7 5 kp

HEHLFTF 27 £ ® WaferTech 2712 SHFT (P W)F A2 Lipangan L4 o 5

e

RO P R RRE20FK 2 6K EARNLE L AL PR EFMTI AL
LRI o & RLNA K ¥ Fiasak

FEAP HERRET

¥ RiaE IC Wiz SAphonp - R A PWE - XEWUF - LR
PIRBE L MBI EE PIREEE S AR & {1 PR & 35— SCGBIE R A7 ke
ZE4EF M4t ~ 3% 2B %8 (Embedded Non-volatile Memory) % 42 q» A S T NES:ST
1 1% (Embedded DRAM) %l #2 ~ & & 21 82 7 %475 (Mixed Signal/RF) #l #2 ~ & /& (High

\oltage) @ 47 ~ 7 4 &£ fH 3 i L 48 22 (fp & B(CMOS Image Sensor) ~ 2 ¢ g & &

oA T AR NG T2 P - hitp://www.tsme.com/chinese/default.htm
S LAHMTEREEURERNT AT > MoneyD) a4 MG TRE -
http://www.moneydj.com/KMDJ/Wiki/WikiViewer.aspx?Keyl D=8610ea86-6588-4369-9852-7bc97baeb4d4

6-80


http://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=IC%25u88FD%25u9020
http://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u5149%25u7F69
http://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u932B
http://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u932B
http://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u51F8%25u584A
http://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=DRAM
http://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u534A%25u5C0E%25u9AD4
http://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%25u5F69%25u8272%25u6FFE%25u5149%25u7247
http://www.tsmc.com/chinese/default.htm
http://www.moneydj.com/KMDJ/Wiki/WikiViewer.aspx?KeyID=8610ea86-6588-4369-9852-7bc97baeb4d4

105 4F/EFE I FIIE E PR E T T EEA T 15512 (53 14 ) - ST R R
TS T HIRE IR

(Color Filter) ~ &4 £ & $(MEMS) ~ # &4 (Silicon Germanium) {42 % -

2016 & Q1> 16/20 % F & 23% ~ 28 7 f § 4z ikt 30% ~ 40/45 z i 14% ~ 65 %
ik 10% ~ 90 2 f ik 6% ~ 0.11/0.13 fic st i+ 2% ~ 0.15/0.18 i3t & 11% ~ 0.25/0.35 i
k4% TAFRE OV E DA 64% R T 7% E 21% - T AR BE 8% -

AEREIEY A

SRET PR AN IEAEAER D 2R E -G w4 £4240 24T
i NI R 240 2 ARBELFENRE L0 2K E 23R8~ 27 ik
28/20 z K 4 APFARD CAEAREZFT 0 o AeWfpgF E L 5 3 2002 &£ 0 Lo
Bz ALtz ed 300250 (hm) FEEAR;2007 £ 2P 5 2Tk E - 73~ 45nm
FA2 HFEL oD 2009 & 5w %> % p >t 65nm 2 H @ f L B4R E A jid 39%-
2011 & 10 * > == g 2g* 20 % F ®WiapH it & 9 ARM Cortex-AlS jad® B % 3+
% % (Tape Out) -

2013 # 4% ARM & g R == #&* 16 7 & FInFET A gt &2 9 ARM
Cortex-A57 AJ2 B & &3 3+ % % (tape-out) > B> 26 B 7 P = = 5875 Bkt & 1

SRR REBIAR c Cortex-AS7 BT B W A FHEY  FIRBEEFIFA S o
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LEA R Top 3 AE AT M ET S (Renesas Electronics) £ 5 T & 7
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Automotive Industry.
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3. WIAABLTFDFELE T {3 = T F (k4 OLED)F = & & 48 17 7
3 rxehdiia T o

T2z & 4 # 4~ Jcf Magna «hg ¢ % 5L ¥4+ (Samsung SDI to Acquire Magna
International's Battery Pack Business) » #_F #Rig 32 ; £ g K g T A i B ¥
NHBFREATE DI APRY S » FARMAHOTE E EQEFH Magneti

Marelli 387 it £ Fgn - (A2 LGP FATFZHRAF > A 2T F A2 R AT

AR et T ICT RAp§ 415 B T2 R 7 - kR
(Tier 1 supplier » & fi s SLEE & 8 ) R PE > 120 — S EJRTE € 5] » 4 RR Mprpd
Ao HI Ep FRHRWGFENREELN > SHBFRFE LY 4 Tierl

supplier » i&=t = % 4= ;E;;é_ﬂ*%‘fi

- OEM and Suppliers
OER
CCar RMfr.) In the past, OEMs dealt directfly with Tier Ts and
only with their Tier Ts. There was no direct
‘ cormmmmunnication between OEMNMs and Tier 2s.
o Howewer, today,. the relationship is more triangular
(Systerm Rr.) rather than vertical, OEMs communicate with both
’ the Tier 1s and Tier 2s at the same time.
Ther 2 ’4
CParts Aefr) oEM

(Car Mfr.)

\7//'\

Tier 1 Suppliier Tier 2 Supplier
(Systerm Mfr.) (Parts Mfr.)

[ cuwrrent Retationsnip |

I Traditional Relationship ]

B 58~ o 308 B EATR Y ch®As > @ BT B R4 4 g 8

8 Jungah Lee, Sohee Kim, Tommaso Ebhardt (2016). Samsung said in talks to buy assets of fiat auto-parts
unit, Bloomberg Markets. http://www.bloomberg.com/news/articles/2016-08-03/samsung-said-in-talks-to-
buy-assets-of-fiat-auto-parts-unit-ireppnz7

8 Kenji (2014), Car electronization trend in automotive industry, Automotive Electronics Trend in

Automotive Industry.
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- Vehicle Development — The Difference

Cost Quality

Reason

Development Time

Rating Reason Rating Reason Rating

=Scale merit by

S I i e utilizing modules to

- Specifying modules
in pre-development

Improvement per

STENSDIS VETIC e module or architecture

EU/

NA Short i Low -Crear development High _cpicie ncy in
time frame :
- Less newly *RFQ to multiple production
developed parts o s
-Good understanding by | -Broad approach to
parts suppliers Coatysauc lonpynaiidag safely, quality, and
- Instant e i S ¢ Very reliabiity
JPN Short understanding of Low e ng;m T . Hiakh ~Approach done at every
OEM's requast m::?;u “h‘l :"O’n g stage of suppliers
- Acuemulation of gn""’“_ K i Possibilities of over
daily meetings : quality
= : =Volume purchase of =Many copies and
;_;gr;fo(;ol::;:n Hovia parts Vi convertional parts c‘cmr_?rerfe_# by reverse
CHN  Short ‘lsssiamowior YOOy -Stbgenimauestorcost oy Soimehe
SCmes deimmricing eyt TRl s 0 o v
e ng aption -Low interest in NVH

Source: Roland Barger

W59~ B~ £ Y M ERsnL g Y

43 e FIA

ot p LR EM AL L EEFEL BE > A LT A

TREFEELAE L DBEET > FI L L ETRBEETE SR R

bR A EF L FIBE SR AARM B IR 5 R B B ABE

Bpprs A 4 o Tk B RPN EERE B RS S 4727 o

8 Kenji (2014), Car electronization trend in automotive industry, Automotive Electronics Trend in
Automotive Industry.
87 Kenji (2014), Car electronization trend in automotive industry, Automotive Electronics Trend in
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4.3.1 ADAS
LA d ks > L F maet k5 (Advanced Driver Assistance Systems ;
ADAS) > 3T # & B i tes B e s fppez - 0 B3 0 kT udna g

BAFE D fRE R B fFiE AL c ADAS chi B L X2 EgrdliiE o A AL ER

<y

ARED RO TR AR EPHTREFAT DI AEL T LS
s M R 0 RE R A HHBRPF % 0 L S AL 2

ADAS #d 529 » #4575 B0 Rk s (Blind Spot Detection System) ~ % #¢
3] % & 4 v+ % s (Backup Parking Aid System) ~ {5 = zidi &5 k 5L (Rear Crash
Collision Warning System) ~ i 4t & ig ¥ 55 k % (Lane Departure Warning System) ~
AR ¥ £ 8 [k % (Collision Mitigation System) ~ i g4+ 2 & k st (Adaptive Front-
lighting System) ~ 4R % st (Night Vision System) ~ i # & gedr 4] éx i su (Adaptive
Cruise Control System) ~ #i4% 7¢ f# % st (Pre Crash System) ~ i & #f 24 % % (Parking
Aid System)® «

F o DA B et kst OR “Advanced Driver Assistance Systems” | & B 4¢3

& Patentcloud % I FA R P 27 447 » ¥ U RAPRE & 14 5 51,586 #* - @ ¥ GrE

1997 & Ban— g b2 5 3 2013 & S 6% 0 &3 4312 ¢ #ng@%ﬁlJ?‘ % 5 4

60 BEom ptARRIT 10 & KEFHFE P > Rd 8 2014 & BB 4o B ibrdki ¢

8 # % ADAS )i 5t > MoneyD]) B 5o o
http://www.moneydj.com/KMDJ/Wiki/WikiViewer.aspx?Keyl D=5cd9a0f7-e44e-44a3-af4f-
a30lacdc6103#ixzz4JULVRKWV
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Activities of OEMs and tech giants show that automated driving is
becoming a reality and that the race for leadership is on

Recent activities in automated driving

Established OEMs

New players

GM BMWi DAIMLER TOYOTA VOLVO FORD VW
03M1/2016 03M17/2016 031812016 04/07/2016 04/11/2016 05/13/2016 05/25/2016
General BMW presents | Daimler puts Toyota opens third Volvo will test Ford and Nvidia Volkswagen
Motors autonomous three operation of its TRI 100 automated | foster acquires a
acquires self- driving as 1 of | autonomous at University of vehicles in autonomous stake in Gett
driving car 5 technology trucks on roads | Michigan, in Chinese cities driving on snowy
startup Cruise | pillars as part from Stuttgart addition to MIT and roads by using
Automation of BMW i to Rotterdam Stanford, funding of optical LIDAR
NEXT strategy USD 1 bn sensors
= e o o9 o °® e o e T )
UBER 200X GOOGLE TESLA APPLE UBER
03/21/2016 03/23/2016 04/07/2016 04/08/2016 05/05/2016 05/24/2016
Uber reportedly Zoox receives Google is Tesla Motors Apple reportedly Uber and
seeks 100,000 a permit to expanding tests develops next- considers using an Toyota
autonomous cars test self- of their self- generation 800,000 square announce
from OEMs driving cars in driving Lexus autopilot with foot property in plans to
California SUV to Phoenix | team of Silicon Valley as a explore
AZ chipmakers testing ground for ridesharing
autonomous driving collaboration

F1 69~ 68 RT3 L Rt idk » bR BB 5
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