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2013 2014 2015 2016 2017 2018  2019E At 1404.9 100% 14655 100% 4.10%
— AU R (FF) R (%)
IDC Gartner
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2019 6 7 8
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5G
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9 5G 1 4 4 9
2019 9 5G 78.7
13 5G
300%
250% 20194E i T iR e | 2023FEHIRE |20234E 1145 |20234E 5 A1
ERe)  |PORFTROE T g W | K% %
200%
150%
100%
50% 3G 57.5 4.1% 34.6 2.2% -3.4%
0%
-50% 4G 1330.6 95.4% 1105.9 71.7% -4.4%
-100%
5G 6.7 0.5% 401.3 26.0% 23.9%
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 AirPods TWS AirPods
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TWS
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« TWS IDC 2018 2020
6,500 1 1.5 51%
45 201901 46 TWS
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VR/AR 56

50 AR

REFEARA, BPRERA. EMMERANAREREARERISTARRETY,

------

 BRBARE i SR \
e —(§ (W) g
i) \ 'mﬁmxﬁm&ﬁngxm
_______ Z @m%a;mgmrsmm
? HHRNRE
) BEEBRMEA P g, N ==,
KHRATREGE, 14 iy \ Y ~\
B, ERRMSR , BRRE b Q) { \
RERFEREINIS, BE L/ \!

BEHEAS Y | WF PR / '(f4»

LR, “'” ------ nmgwmahﬁmmgx,
IR, BEAERE—R
————— , t, B REANE,
57 I ‘ﬁ:’

¢ BRI R MRS

%‘l‘#}F‘ sm%mm ______
HRZEEEANZE,

Magic Leap Ofweek

RECRIS S ER E SR LESH—IRSEIE : 95399




M AT VLR | SRBtAE FRINME LIRSS

Bl
 VR/AR
. 5G 5G
VR/AR VR/AR 5G
« VR 2016
oG
VR
15 2018-2019 VR
| 0BNFAIARESAKA
7 ou 4 AR HTC Vive Pro Oculus Go Oculus Quest Huawei VR Glass
¥ N HTC & Valve Facebook Facebook Huawei
& A i 1) 2018411 201845 201945 2019412 1
MH&(7T) 6488 1393 2793 2999
ATy 2 2/~35% 43K AMOLEDE 74 |  LCD#& &b @ik LCD#& & & 45 M FAST LCD A%
PR 2880x1600 ¥ 0%1280x1440 # A%1600*1440 ¥R P%%1600*1600
T 90Hz 60Hz/72Hz 72Hz 70Hz/90Hz
W A () 110 90 100 90
S\ fivyad2 4L % - 3 > <
e &VW&%?‘IW;MI%;ZB%, PRA, T &, T;ﬁii#] 4k 32 B AR

VR
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VR/AR 56
. Huawei VR Glass
. Huawei VR Glass VR 3200*1600
pc 90Hz
. FAST LCD
. Huawel VR Glass
. 1669
52 Huawei VR Glass 53 Huawei VR Glass
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VR/AR 56

. A AR/VR
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. AR/VR AR/VR

ABI research 2025 VR/AR 1510/1410

16 AR/VR 54 2025 VR/AR 1510/1410

ERETE AMARNRE 1520

1500
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NG ;ﬂlv‘/( AN
NG | KRB Ouuls. Sonyit 2 K BA A £ 1480
1460
# 3 3 R AT A 1440
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2019/12/27 EPS PE

2019E 2020E 2021E 2019E 2020E 2021E
002475.5Z 35.38 0.77 1.01 1.22 45.95 35.03 29.00
002938.5Z2 44.01 1.26 1.56 1.78 34.93 28.21 2472
601138.SH 17.51 0.89 1.03 1.20 19.61 16.96 14.64
300679.5Z 38.14 0.79 1.14 1.68 48.36 33.46 22.64
002241.57 20.14 0.39 0.57 0.73 51.30 35.26 27.55
300115.5Z 17.97 0.46 0.68 0.83 38.83 26.44 21.59
002008.5Z 38.52 0.80 1.49 1.75 48.12 25.94 22.06
002600.5Z 10.98 0.34 0.40 0.48 31.97 27.24 22.75
300735.5Z 25.72 0.91 1.22 1.62 28.19 21.08 15.84
601231.SH 19.50 0.62 0.80 1.01 31.28 24.35 19.23
300433.5Z2 13.64 0.41 0.59 0.73 32.95 2311 18.61
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- LCD OLED

- LCD LCD
TFT TFT
« OLED OLED LCD OLED
LCD OLED
55 LCD 56 OLED
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Bl 666606066 06660660666 066666066
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- LCD: TV

- LCD IHS
TV LCD 67%
13% % 3% 5%
1%

57 2018 %

&, 1% FHH#, 1%

HRART, 3%

BFE 13%

TV, 67%

IHS Markit
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- 2020-2022 LCD

TV
1
TV 1.0
2020/2021/2022 6.2%/6.19%/6.19%
TV 1.3
2020/2021/2022 7.10%/7.03%/6.96%
TV 15
2020/2021/2022 7.71%/7.58%/7.47%
18
2006 2017 2018 2019E 2020E 2021E 2022E
st (1) eEmE LEfe (L-FFR) 1.88 200 217 226 240 255 271
Ak I T Ao mEE (%) 6.00%  6.50% 9.00% 4.10%  6.20% 6.19% 6.19%
o AHEEE RER (LFFR) 1.88 200 217 228 245 262 280
Sk e 2% 3=
TR (137) @R EAEEALE (%) 6.00% 6.50% 9.00% 506% T.10% T.03% 6.96%
P _ eEmE LEfe (L-FFR) 1.88 200 217 230 248  2.66 286
FRAME (1.5- = .
RALEAE (157) LR E EaPEAEE (W) 6.00%  6.50%  9.00% 5.70%  T.71%  7.58%  T7.47%

IHS Markit
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LCD

. 1
10.5 2020/2021/2022
8.7%/10.4%/4.7%
58 1
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18%

3
16%
2.5 14%
) 12%
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15 8%
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0.5
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LCD

. 2
2020/2021/2022 4.8%/10.8%/1.5%
59 2
35 20%
18%
3
16%
2.5 14%
) 12%
10%
15 8%
1 6%
4%
0.5
2%
0 0%
2016 2017 2018 2019E 2020E 2021E 2022E
IR R TR (10T K, BRI B —YOY (%)
WitsView
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LCD

. 3 2
LG LCD OLED
2020/2021/2022 0.1%/6.0%/11.1%

60 3

35 20%

18%

16%
25 14%
12%
10%
15 8%
6%
4%

0.5
2%

0%
2016 2017 2018 2019E 2020E 2021E 2022E
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WitsView
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LCD
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2020 glut 8%
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LCD

. TV 15
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T

LCD

BOE

10.5
IHS 2020 LCD TV 58%

HKANVAA X ZLCDEABAT I R G — R F e BK, A KM B R LCD~ X6
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- OLED OLED
« OLED AMOLED OLED
AMOLED
AMOLED LCD
. OLED OLED 2019 82%
287
AMOLED 2017 28%
2019 41% Counterpoint 2020 AMOLED
6
65 OLED 66 OLED
1500 60% 600
1400 500
50%
1300 400
1200 40% 300 I
1100 200 I I
30% 308 338 334 325
1000 100 e 225 236
900 20% 0 I I I
2017 2018 2019E 2020F 2017 2018 2019E  2020F  2021F  2022F  2023F
— ——AMOLED n AMOLED
IDC Counterpoint DSCC
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- OLED OLED
° AMOLED [1] ” [1] ” [1]
” Edge
IHS Markit AMOLED 2020 3.357
AMOLED 3.159 2018 38.9% 92%
OLED 2019 110
WitsView 2022 3.4%
67 AMOLED 20
350
300 FlexPal 7.8 8999 2018Q4
20 Galaxy Fold 7.3 15999 2019Q2
200
150 Mate X 8 29999 2019Q4
100
50 W2 7.2 22999 201904
’ 2017 2018 2019E 2020F 2021F 2022F OPPO 2020
B OLED OLED
IHS
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- OLED TV OLED

. AMOLED OLED
OLED LG OLED
2018 OLED 290 66%
2019 OLED 360 28%
LG G8.5 2020 OLED 400
3% 2023 OLED 105 2018-2023
31%
68 OLED 69 OLED
8 4% 100 100%
7 3% 90
80 80%

6 3% 70
5 2% 60 60%
4 50
3 2% 40 40%
z S el I
1 1% 10
0 0% 0 . 0%

2017 2018 2019E  2020F  2021F  2022F 2017 2018~ 20198,  2020F-, “2021F /2022F

— —_— (%) mmm  OLED —OY
DSCC DSCC
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e

. VR/AR
6263 IDC 2022 20% VR/AR
890 54.1% IDC 2023 6860 66.7% VR
FOV
« OLED OLED
OLED
OLED
IDTechEx OLED 2023 13
40%~50%
70 AR/VR
113
98
80
62.6 ‘
438 a2 OLED Lighting Panel
29.3
3.1. 5-8I o 148 247 ‘ [ive Under Magic Lights
2017 2018 2019E 2020F 2021F 2022F ‘
AR/VR [
IHS LUMIight
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OLED
 OLED
. LG OLED
AMOLED 90%
OLED LGD OLED
LGD
. LG 11 A5
18 27 LGD OLED
2017
21 OLED
KA = HsL &t =6/ A
#$E (A2) 5.5 R oS S S Vs 48K
=2 #E (A3) 6 M & 7 135K
#E (A4) 6 Z M 20184F3% /= 135K
#$E (E2) 4.5 R oS S S Vi 22K
#E (E5) 6 ZEME e e 15K
LGD #E (E6-E9) 6 Z M 20184F3% /= 45K
#E (P10) 10.5 Z M 20195F3% 7~ 45K
TN 8.5 Z M 2020= /= 60K ( #m++2021i£90K )
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OLED OLED
* OLED
« LCD OLED
2018
2019 8 OLED JOLED
OLED
2 /
:- ks A Bt = fel A

DI =N 6 FIREFEED 20184 3% /= 15K
IR 6 CIREYE 3 20175F3% = 15K
LN 6 Z 20185F3& =~ 10K
Bz 3 4.5 Ze bk L3 = 4K
=4 6 923 2019435 /= 30K
oy T Ay 4.5 FIREFE 3 B 7 8K
ol 6 FIREF e 20184F4% 7= 8K
JOLED &) 5.5 (EPAIX,) Z= ik 2020%3 20K
%) 4.5 Z b 2017 =% /= 10K
=4 6 Wb 2 201853& = 4K
s+ S 9 6 FIREIEE 20184F3% = 40K
FR 9N 6 FIREFE 2D 20194F-4% /= 30K
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OLED
+ OLED
. OLED 2018 2019
2019 10 OLED 4000
OLED 80% IHS 2020
OLED 28%
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- 2017 2018 AMOLED

240 85%

60%
6.5-7
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80%
60%
40%

20%

0%

2015 2016  2017E

— %

2018E 2019E

— %

WitsView

RECRIS S ER E SR

2020E

2019 OLED
2021 6 OLED
6 AMOLED
2021
73 OLED

500

400

300

200

100

LEF—RFSEHIE : 95399




Wie PTMAVIESS | SRBE FRNME LIRSS

24
2019/12/27
R
000725.8Z THEFA 4.64 0.07 0.11 0.18 66.29 42.18 25.78 %A F
300567.SZ A ), T 55.90 2.54 3.48 4.53 22.01 16.06 12.34 %A
000050.5Z ERDA 16.35 0.61 0.75 0.80 26.87 21.69 20.34 24
000100.5Z TCLER 4.52 0.28 0.31 0.36 16.17 14.51 12.41 Py
002387.5Z e ik 15.80 0.25 -0.10 -0.26 62.62 -151.05 -59.69 AP
002876.5Z = 50.70 0.60 1.83 2.73 84.01 27.65 18.55 24
wind
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°
°
2000 Sharp
Module size Market size
and cost
S < | Dual rear cameras: AYOLE  Rear
. Smartphones: Improved photography [ sy smartphone
L) The main camera's size thanks to a dual- amen

2mm x 0mm stops shrinking anda  cameraapproach % oos e

' front-facing camera is ; Market $208
Cameraphones: 4404
Innovation from g Front

tomm x 1omm | Sharp in June 2000 a  artphons

Event #4 $108 camera $10B
ket module
Event #2
Smm x Sm‘n’\ Event #1 Etas B 3D sensing 458
¢ 43 Market  module
- 3D sensing module:
Imm x Imm .I. ’ ::;::;‘cin amen The front camera 1 !:\Y o.!'..l
5 ' ’D IS becomes a user Interface $I1B
size increases © March 2017
t 1 i i 1 i i
2000 2005 2010 2015 2020 2025 2030

Yole
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[ ]
. 3M 12M
[ )
[ )
76 77 2014-2018
2.84 3
2 3 '
$ $4 $6 $6 $6 $i1 $15 >$20 y \YOLE -
x10in |12 years 2.5
1D ToF
‘ L 8Plus  Xs o AR ; 40 . )
us 31.99
K 5 : i 7 - Rear 28.62
4s _~"1Mp 12Mp . 30
(o "1 i yyorg 15
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°
. P30 Pro
[ ]
8 79 P30 Pro
Camera Module #3
450 450%
400 400% Lens Module
350 350% RN
300 300%
250 250%
200 200%
150 150%
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CCM
. CMOS
« CMOS CMOS
sony
LD
25. CCM
41
CMOS Sony 123
8
Alps TDK 23
LG 85
Yole
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. yole 2024 CCM
457 9.1%
Camera 2018 85 2024 139 8.9%
CMOS Sensor 2018 123 208 9.2%
. 2018 41 60 6.7%
« VCM 2018 23 44 11.5%

CCM Industry 2024
CCM Industry 2018 CAGR 9.1% $45.78 60%
$27.B 2 . 000 e
50%
50%
VCM / A Camera W
N - " module \ 0
Camera’, ! assembly 40%
module $13.98 \
i a;‘;mb" i CAGR +8.9% ‘; 30%
i CMOS Image $8. '
\ sensors i 0
ik G,MOS Image sensors Sin. Le'.“ set 20%
\ \ $20.88 . mdnufacturing
\  CAGR +9.2% fil) $6:08 0
\ e CAGR +6.7% 10%
----------- 0%
$4.18
lllumination “lllumination
sub-modules sub-modules
$0.78 $6.1B - CAGR +42.6%
Yole Counterpoint
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2D 3D
3D 3D Sensing
3D AR/VR
« 3D Sensing AR/VR 3D Sensing
AR/VR Presence
3D

82 3D Sensing 83 3D Sensing

amsERA=MREFR30EMAZA NG TR :
E19%(SL), CITME(ToF), EMLBWB(ASY)

!‘" ;

+ Heptagon

+ Mazet

AMS Infineon
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3D

. 3D TOF

. TOF

. RGB

84 85

\ ,'\VOLE Stereo vision Structured light Time of Flight
modulated 5
= : IR light ‘?i 11 Modulation S +—
Image resolution Several Mpix Max. -3 Mpix Max.VGA ‘A““A ; TILTVTLTEY ] )
A T’
Simple cameras Demanding illumination Simple illumination = Pixel Matrix
Hardware
Complex system Complex system Complex sensors g >
T
Computation power High Medium Low - §§ £
% 20
i froic : ; g £35 98
Limitations May require dI‘ummauon Best indoors Best |ndoo!s LILTLLLLLEY g3 38
in low light Need power Low resolution = 53 ES
A/D Converter SETYTHT [
Picture - (' 3D Image Sensor
(example) b Courtesy of REAL3™ cat
) PMD Tech
Courtesy of ams Courtesy of Apple camera module
Best suited for Robotic navigation 3D mapping Short-range gesture capture
Maturity High Medium Low
Active illumination | | Dist T ement .o Processing
& 1 - e L Near infrared, in every pixel Shift Depth map calculation
SONY QM sierec =4 . l. amin Q. Meag SONY : 850 olr 940 nm transmitted : Pospt procepssmgu l
Players e G s (ol 5 pg o~ ) Modulated Sy T || Ampitude data as Application
. ol " - » LED or VCSEL eflected Uit quality indicator algorithms
Yole Infineon
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3D Sensing

« 3D Sensing CMOS
VCSEL DOE

« VCSEL lumentum Finsar

. WLO Heptagon AMS

- DOE

26 3D Sensing

CMOS Sony
VIAVI
LG
VCSEL Lumentum Finsar Princeton
AMS  AAC
DOE Primesense
LG
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« 3D Sensing
3D sensing 21
44%
4 2023
« CMOS 2023 23

. 2023 62

86 3D Sensing

3D imaging & sensing revenue breakdown by markets

(Source: 3D Imaging & Sensing 2018, Yole Développemen )18)
x9
CAGR 44%
Sm(‘:"\ﬁc‘;»)oifigvsf‘s‘mcc Coiiia - k*\ Industry/Commercial Scientific/Defense
’ $048 $.78 || /space
CAGR: 12% $0.58
Medical CAGR: 10%
2017 ('/\$(9R284" ‘ 2023e
Automotive i )
5215 e worore | . 91858 N
$248 $13.88
Industry/ CAGR: 35% CAGR: 82%
Commercial
$0.88 Medical
$0.28
Yole
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2023 185

Yole

2017

138

VIAVI

87 3D Sensing

Sensor
$2.7B market in 2023

*3 ommmMon

Cinfineon SONY
L&y amu

Hlumination
$2.2B market in 2023
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D) Joeasii
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Zwumentum TVI

y Y
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@ faceshift @
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B sofkmenic

SAMSUNG

82%
Sony

3D camera module
$6.2B market in 2023

Foxconn @ wcmeom
Goertek TRULY
NAMUGA [ Rty

Optical path
$4.4B market in 2023
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O N, @-film
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