7//&\% IHS Markit
REER

IR

el
4
%
gl
1
o~

<

Stacy Wu =5 4

W N TR A

IHS Markit | iR ALLE. A5
Stacy.Wu@ihsmarikt.com

HAh{Z B automotive@ihsmarkit.com

HL#F . © 2017 IHS Markit o FREUITA .«



mailto:Stacy.Wu@ihsmarikt.com

REBRBTZRER S/ 2018467

T E R : B b A B e
fRiE IEFEHEL: COCEUZRAT LA R
2018F H br W A B A RIOR: F—RIREE RSB S R A

T2 |« 4iE

v‘d
=<
o

Hl# . © 2018 IHS Markitrvo AT .«



T E L W SR BT RBER S/ 2018565

REERET SRR A fF 8L R &

REERERE H I E——E M X 7

20164F . 20174120184 E =4EX L (H A H)

Yol Yo Yof
2e 2T 2018 +15-"15 *16-*17 *17-*18

Total 135.1

Total
an m2E m2017 w2018
0
T -
&0 -
50 T
410
30 HUDY
20 - eliimmor
10

Orthers* N/A
]
CsD [ 1] HUD &aMirror Cthers

v Ny ovede v © 2018 IHS Markit
VE: N E SOE T LA

SKIE: IHS Markit Automotive Display Market Tracker

Hl25, © 2018 IHS Markittm. FRAUFTA .



MG EH R

IS TSN, AT 5S 58 K BUREEHL

REBRERUE H R A

20154F . 20164FFI20174E =4E5TH (%t %)

2015

0% 5% 10% 15%

20%

JDI

INX

Sharp

AUO

CPT

LGD

Tianma

Truly

y

V/

IDI

INX

Sharp

AUO

LGD

CPT

Tianma*

Truly

7F: TianmatjTianmalapan (NLT) &JFi1E

>KJE:  IHS Markit Automotive Display Market Tracker

IHS Markit V5 4= 578 2% T 37 IR ¢

Hl% . © 2018 IHS Markitt™. R -

0%

5%

2016

10%

15%

20%

JDI

AUO

LGD

Sharp

INX

Tianma*

CPT

Truly

0%

5%

2017

R EAR T HRERR &/ 2018F6 7

10%

15% 20%

5.5%

9%

© 2018 IHS Markit



T EFT ek RE RSB HHEERE/ 20184567

R CEONTH R BN B — AN E RN TS

2018F —F B MM ZE B HAR H 5 B4 A

—_— W
ﬁﬁﬁﬁﬁﬂi% (PMLCD*HPNDI@%&I‘) PR ETN w TR ERBE meMirror mHUD w3k mRSE
Kyocera Others 0 1,000 2,000 3,000 4,000 5000 6000 7,000 8000
0 3 ! 3 i A I i i
19 A Japan Display
CPT AUO
Tianma
Innolux LG Display
Sharp
Sharp Innolux Corp.
CPT
Truly _
BOE
Kyocera
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mIntegrated m Modular m Other
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Premium model structure

Head-unit display

7-9 year life cycle

CE devices

irther et AVD

Premium audio

OVD or Blu-ray

Pef#: B/RURBLIEA3/S3 AL E ~ES (8V0857273N)

= Display Module

Plug and play
module

navigation,
media

* Main PCB

K IHS Markit. Technology-

L 4
-

W Other- Enclosures/Final assembly

Motor RPM Sensor PCB
Sy
»

SKJF: IHS Markit. Technology Teardown

Automotive semiconductor
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Complexity factors

Semi

development
cost

Data
processing

Data
bandwidth

New
tendency

Software
platforms

Future systems \

Scalable hardware
&
Software platform
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BEfR FE TR 4% (CDC) BEMNIRE BT LB BRE

JRE A R T IR SR H 15
RS R G AT A AVE AE R
Remote ¥ ve the f
+  Sigrificant cost savings ($100- el Display"s” * Have to solve the worry o

T—

i + security and put all the eggs in
200USD per car) - # of ECL, # one backet.

ofwires Cockpit domain controller
. Syaiem welght rchiaion (il BT . ave to work with chip

manufactures, software

an
= |

I | 3
economy up) N VAudia TEU or G IC/HUD providers and other 39 parties. B
»  Reduce assembly cost and . a
o complexity y | 1 | ’L‘ »  OEM will need to restructure w
5 B - auto E'E architecture and even =@
=% + Increase scalability and 2 » :"f s T organization isnginssring, design, ®
3 Hggrade?j{]j!“wl as m“': 5 ) % % a E‘-‘I % g E‘ preduct planning, and procur=ment | E :
Lummy " displays with no z % E T g E 0 ‘E S 5+ Simplified the supply chain, but 5
dedicated ECL attached =% & g3 § § 3o ¥ current stable display supply )
=z p = 2 E 3 S 3
o* 3 ¢ S 2 g 5§ = chain will be challenged.
d & T 3 - Z
5 ¥ g ° 3 5
T —

Crher disaggregated ECLIS ...
Source: |HS Markil Automotie Display Markst Tracker 52018 IHS Markit
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V= invehick inktainment, including navigation display audo, RSE, etc.
Features and Biz Win

Product Features and Biz Win Product
Integrated Cockpit Controller [ wi ) [ 1o J[ HuD ) $mart Core
accy .

FES) AMDOM FTOCASS0E L2 =enes .

* Support wo o four fgh-deliniton dispiays- CSD,
Clustes. HUD. and rear ==at dizplay

: Feerari (18 SOPL Audl (18719 SOP) Yoho {20
SOP). FAW |21 50/

Visteon

-

ico || HuD )

Support for Ranasce, Nvida, end Quslcomm CPLU
cgrsl instrumant cluster, HUD, nfotsinment and
cptiona pesaengar diepisy; osupport 3O oipley end
AS-HUD

Deimier ("1 SOP), OFM (12 20P). Ewopesn OEM
(20 507, Gaely (15 20F)

i) (o ) ro ) wee )

cunter console vis voke, hapbe fescdbadk, and
prysical Knchs and stesring wheel controls In &
singde center screen

OLED (uED

»
PEARAIAN

_ k. IHS Markit Automotive Display Market Tracker

Controa all input/out devicas end mcbile davices

Linka to othar road usen, nfrsatructure ena the cloud
IV2X connactivity controlier)

Ewrcpecn OEM ('21 E0F)

Wrror

v L o J[ Hup [

{ m J[ ico |} Integrated Intericr Piatform
() 2
¢ Scaling woftware and deplay aorces  cluster, 2
WARINMent and moare
¢ PSA(2050P) .
Ontinental 4
i ICo =VAL Wirw
v ] r j [ v ] [ d J SPYDR
= seamlessly Integrate the wratrument cluster wih .

& gcingla orein cockpit domgin comtroller aciution
cGroctng mutple functons wthin the wvehice,
incixing en nfotsinment centar tack oepley,
eMirror, Oigta metrument cluter, and head-up
chapiay (=UC)

© 2018 IHS Markit
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THI AR 1l 3 P AR 9 — B B LR

Teuch meadula
Cither system
CEHTEane nts

Canter stack display
rmiadular

Embaddad tauch LGD
madule

Canter stack display

COither systam
mzdular

componants

o EEAMNEIT RS, TN A S SOy — PRI IR E RO PR RS (R — BRI A DL BN f
o (GETHBEN BRI Al UL R R¥l,
o [RTCSDZAN, XM HUDMeMirror i BAETH 2 o (HAZ, XM BN 5 — RN Z AR & .

— PR RV IR 7

Othar systam Cantar stack displsy

cOMponents ricdular

THTAR 1 3 7
o N TEHLESA, A MNEET RN, — RN IR ERIFOGH, R)E A O ST AR Rk .

Note: FOG (FPC on glass), ~& &4 H E/IAE

FKi: IHS Markit Automotive Display Market Tracker
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RARLED/ SR I LEDFI 2 AMOLED & A IR B & 1) 3= 1

2018 FHF B AR HNEERREA

Frew Shape ; Slim  HDR, Local dimming, T nest curve, foldable, Consergence of ineacall-touch wide color gamut

Blomaztric
bearder, Ulitra high oo poraver RN EEr b ol lakble, reality and pllar o pllar O Glass Felutti-laryer display

rechuce thickness centification
PPl ; Low porsner LI pitin display s wnhnzakable wrilorm abioe 0 pind !

Mimil LEDy Mlicro LED
ELU™LCD Display
Astomotive l M u u u C C C
™ M u u C
z
g
T
l M a
MANT/NE] 3
#
Smartphone " i % = L L
Head 3
Mounted L L]
Do
l M u C u
Application

X FoREER AR
SKJE: IHS Markit Automotive Display Market Tracker
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LTPS LCDE /R FEIENERFINAT BRR2IRENH

2018 H Fr 8~ E LR ZEFLTPS LCD
AU Optronics LG Display

Tianma

Automotive
(LTPS)

16.2" Co-Driver Displey

Slim bordst )

" I.H -I, ok .-..._ . & I-‘-';'_’.' l‘ rm Dttt ) - - X x 480

+ 800 x 480 (297 ppl) ¢ 1920 x 720 Resouton 2400 = 900 1800 = 2150 2240 = 1080 " g?“’T 48

+ A1%NTSC + SONTSC T 1 + 1200:1

. 1,200 + 1,000 nits 2l 209 e 2 +  Direct BLU

. 5.8% * 1,500:1 Aspect Ratio 249 911 279 s -40-105°C

¢ 110°C + TDOK LTPS LCD! | e

Lumnance 1000 nds « - 1237 LTPS, high brightness
wmm 13.2 free-formGIA CID ' Panel Bezel {LR) 35 mm 2.5 mm 35 mm . 1920 = 720
st A e 2500 {BL PYWM 100% On

. 1280 x 256 + 1200 x 1600 Thickness 8.7 mm 80 mm 10,0 mm (wicover) g ol

* SO%NTSC . % NTSC a

« 2200 nts AR Contrast Ratio 1200-1 « 100,000:1 ract LY. (34 eagments)

1000 ns CR ¢ 5=100,000:1 contrast
* 240% +  Symmetrical hoses are driled “Dynamic * 400 C~+859 C
¢ 185mm in the sctive area Touch = n-Touch = ¢ B85%NTSC

SKJE: IHS Markit Automotive Display Market Tracker
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LTPS LCDJNIR ZE &7 B 1 SR P2 e B

LTPS LCD 7RIS E & K Bon R i R F M8 T VR ZEAT VL ILTPS LeD Y By B T

[EpaRs)
Appl rtatiur'.E_ val ues E- .?SEEEKZT—\‘% EPEEZZ_‘—\‘)?? | | &i%*ﬁr/elvlirror
25 -
Ji
Head up display |Performance: High PP, High brightness

20 -
|Cost: saving module cost {less LED chips, driver . . .
cost, smaller PCB)

Center stack displ -
BhEers - |Design: better outlook (slim boarder, 15 -
freeform}
Performance: less thermal issue, MLD, high 10 -
Instrument cluster hrlg!ﬂness . -
Design: better outlook (slim boarder,
freefarm} on
51 e
Performance: high brightness
ehlirror Design: better outlook (slim boarder, free
farmj] I
0 T T T T T T T |

‘ . 2017 2018 2019 2020 2021 2022 2023 2024
SKJE: IHS Markit Automotive Display Market Tracker © 2018 IHS Markit
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Samsung Display

Elegant Interior Design

Innovative and unique

design possible

— AMOLED m Flexible for for lrue black enhances overall interior value & driving safety
+ 1440x2980(529 ppi) automotive Automotive
+ 420(HBM 600) nits 960x540(78 ppi) 1200x1920(182
+ >500,000:1 350 nits Ppi) + 1920x 720
- 100% NTSC 10R curvahus 400(HBM 800) - 600 nita « 480x272
+ Test: (Head) 6.8kg, (Drop) 2.3m Single bank nits . >00% « 800 nits
(Portrait) ::gﬂ Og‘e NTSC « >40000:1
. 3 | IIIEI!E [140R(Convex/ « B0Hz « Miagh

1?.3" = z SO Concave) « Power bn‘gitness
+ 1820x720(167 ppi) 100% NTSC Consumpti
+ 400(HBM 800) nits on 14W: TS ok
* >300,000:1 0.5mm Reht laabage
+ 100%NTSC thickness novesm L,
* 1000R curvature bl

L. © 2018 IHS Markitmo WA -

SKE: IHS Markit Automotive Display Market Tracker

Source: Samsung
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AMOLEDIEZEH NIRET Y, {BFE—HES

AMOLED capacity for automotive AMOLED panel shipment forecast for automotive
£ 5 .
AUO G4.548 ? e Cost/Performance ?
under plannin L
(G4 5 é)hengdng) ' G6 Mianyang 2 4 e Reliability ?
BOE ‘ ; g E e Suppliers ?
(RD sample) : Cif ) Z .
INX G 3.25T3/Fab 1
(under planning) 5
OLED G5.5 Nomi :
oV | Gy
LGD } G4 E2 f GBES /1) 1 -
| (RDsample) - Gt & HD .
. o G55AZ (KTt 0 --’4‘—;———.—‘-—,» - .- : _—
Samsung | G4 A1* (Rigid) i) 17 18 19 20 1 . P o

@’17: Rear seat remote @19 Instrument cluster Display and center stack display @ 23 HUD
controller (Rigid) ° eMirror (Transparent?)

IHS Markit Automotive Display Market Tracker
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X FMini LED Y6 1% HILCOT MR 72 B & 4R 32 Wil

20184E[H Br &7 A _E 8 H BIMini LEDFI R Y6 ¥t 7= 5

AUO’s 2” LTPSLCD BOE’s 3.5” HDR BOE’s 5.99” FHD+ AUO's 6" FHD+ Tianma 6.4” HDR
Head Mount Display Head Mount Display Smartphone Smartphone Smartphone
1024 dimming zones 720 dimming zones na 48 dimming zones 286 dimming zones

Tianm’s 26.0" a-Si BOE 12.3 FHD AUOQO’s 15.6UHD 4K AUO’s 27" UHD 4K BOE's 27" UHD
Circular loT Automotive Notebook Gaming Monitor Gaming Monitor
240 dimming zones 240 dimming zones na

: LGD 16.2 CDD
JDI 16.7" 1800x2880 | e Abormotne
Automotive na

240 dimming zones

104 dimming zones

SKJE: IHS Markit Automotive Display Market Tracker
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LCD Global Dimming

ON
Traditional local dimming
Traditional

D-LED BLU + 2 lens
O ——— DBEF-D (ow-
e PRELT
I ———— Diffuser fim
(&= = = = % Y Diffuser plate
S ——— \% LED # 27 Lens
e e ector flm

ainpnns

Use normal size LED chip as direct backlight

¥ HALO (Blooming) effect is easily seen in btw
bright and dark zones.

¥ Larger optical distance (OD)

# High cost (more LED chips and need 2" lens)

SKYRIHS Markit Automotive Display Market Tracker

HL# . © 2018 IHS Markitmvo AT «

LCD Local
Dimming
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OLED Pixel
Dimming

AMOLED-like pixel dimming

Dual Cell
- > BLU
5 ~{= Dimming
&
I control
- cell
E

Add one dimming control cell

¥ Unable to do curve

¥ OD willbecome larger

¥ High cost (extra array,
polarizer, extra T-con
required dimming algorithm)

D-LED BLU By Mini LED

COB (Chip on Board)type

Micro/Minl LED array SO P
/ 4 béum film stacking
L & LED chi % LED array e

Substrate FPCB, Pl etc

Use W-LED/RGB LED mini LED chips for backlights
+ Better uniformity performance (no Halo)

4+ Smalleroptical distance (OD)

¥ Highest cost

Cost / Performance?
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TFT LCD Technology

BOE

+ 8" Wavequide
Display

« T>80%

AMOLED Technology

-@

AUO

* 13" Transparent
AMOLED for AR

*» T"=68%

JDI

* 47 Highly Transparent
Color Display

* T=80%

v g f:.“

LGD

» 77" Transparent
Flexible OLED

+ T=40%

Playnitride

+ 265 RGB uLED

Display
s T~50%

SDC
* 494" AMOED for

automotive
« T=44%

REBRBTHRER S/ 2018567

Transparent techmology comparisons

Principal

Polarizer

Color Filter

Full color

1o o0
Conwventional ot Conventional | st FayanTide 2
Techno logy Technology | Tachnology
5% 10% / 30% | 80% 45%~ 68% ~50%
ht TR
Lig Light guide/ o Emitting .
absorption s Emitting (patteming Emitting
(s hutter) e cathode)
Have NO NO NO NO
Have/No NO Have/No NO NO
YES YES YES YES YES
PR e See-through | See-through | See-through | See-through
through

Note * T Transmittance
Source: [HS Markit Automotive Display Market Tracker—Actual—Q1-2018
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JDI : 4 x 12.3-inch with one cover lens JDI Automotive Cockpit Displays for the Near Benefits
o Future
* 3x 12.3-inch with one cun/ed display * High size flexibility
. - can combined with several screen sizes mix,
- For example, 2*10.25°, 112.3° + 87/10" or
123" + 15.6", etc.

+ Able to provide more features

+ Sleek cockpit outlook design
- one cover lens

Challenges
+ Large size interior space
' Cover lens supply
Giant size cover lens
= Sometimes required curved cover lens
- Require special surface treatment (anti-glare, anti-
reflection, anti-smudge)
Full lamination
. Beyond touch function Ul
+ Gesture touch ( hovering, proximity, etc.)

SKJE: IHS Markit Automotive Display Market Tracker
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Remote
Display’s”

B SR A4l W

Others

Kyocera

(anH) Aejdsig dn pesH

CPT , A
| ) l I
IVIfAudio/TCU or IC ICHUD
A
Innolux | | : ]
> =) 3
L E o 0 2
=3 -
T B 3 = e
S) w3 2 C B = @
L Bi=-| | b 22
da=| B:=0 B8 92
z25 £233 2 § 18
o= 3 :O'_ g =) 2
=N @ Bs 38 B
& = O
Other disaggregated ECUs ...

SR IHS Markit Automotive Display Market Tracker

Shert-Term Ouetlook

Tedinelogy Technbogy Cost  Supplier
Eigh ppiihgtress, low pawer
LIPS LD N : )
Desin
free trape, shm boasder
[Parformance
Minl L8 uiycp [HO% iocal dimmng), igh brigtmess| *
Satety
Realatity
Pelormance
DR, kigh MTSE, fast respors e time
Flesibiie AMOLED .
Design
Him, Sencable {5 5 hage)
Tramsaarent Design
Disalay AR, ser-throegh, A0
Pelomance
UEra Wide Soreen sire Aemtulity, more ferctions - .
|Comained) Design
seamless imegration
e

25, © 2018 IHS Markitr. WELFTA .«
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HERSF

B ) P BRI T B
7 5 CSD L AT HE B R L 5 7 0 o 2 7
W FETE M BRI R, IR MR . BRI, — RIS 0 & SR
LR
B AP BRI B 0, (R S5 S e AT RS R E J7, Sl AR BT . (RS
BILALGE Ty S TR R RIS ), R R B AR .
U 7 S 2 B A2 o 0 5% 1A 2 R 5 T A 2 2 A T AR 6 T e
A K.
BRBAE —RIFLS 5%
FEPEME . SRR AN AT 1 B AR R B R TR T TR
S H MV S5 07 1 52 3R SR S B
VR4 LR B T SR LA BT PR b, R 254 I
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Major automobile monitor display pane | application definition: by location

@ Rearview eMi Mir
© Head-up display (HUD) rview eMirror (e Mirror)

Displ | tor show i
TFT LCD panel that used as image k _H I:Ifﬁlﬂ'flln" pangl to show image

for factorv-installed bi camera monitor system
source for factory-in combiner _
type, windshield type, and AR-HUD. © Center stack display (CSD)

@ Side eMirror (eMirror)

3 Display panel located in the center of
cockpit, including navigation, display
audio, climate control panel, ste.

Whitebox shipments are counted in
other automobile monitors

Display panel to show image
of camera monitor systam

& Instrument cluster display (ICD)

Display panel for driver information, e Rear seat entertainment display (RSE)

including hybrid type and full digits
cluster display
@ Automobile Monitor (Others)

@

Display pansl located at rear seat,
including headrest and armrest

Whitebox and unidentified applications. dizplay.
PR play
;:-;E-m dapi akich mrmsirdy below 3 Bek nd mone soler by sduded in Hin pressntsten snd coanisd inic ‘ariomeis ' i HE Hl—uﬁ-*_ﬁtﬁn @ 5017 1S Mk

HL# . © 2018 IHS Markitrv. AT «



