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Ch. 01. LEDoS and Smart Glasses

1. AI/AR ADIE Z2fA A%

AR ADLE ZEA HEH AP=1) 2ot 0|2l i CfHo|AZ 24
=EZ YEI V[EE2 A S R B8 &
Google’s Mark Zuckerberg “Smart glasses will slowly replace smartphones”

#\ Android Glasses

in 2025 Tim Cook “the only thing I'm really spending my time on from a product

development standpoint.”

RayNeo V3
Al HRIRY

Apple Smart Glasses
Release in 2027
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Ch. 01. LEDoS and Smart Glasses

2. Al + AR ADLE Z2tA NI E 20l

Micro Display 7} &&t=l AR Smart Glasses A& 2iIH o2 11240| MEHRE Shry

Typel(15tGen) -  Typell(2™Gen) -

4

V=
s .=
)

* Displayless » Conventional 2D Display » Perceptual & Immersive 3D Display
— Monochrome or Full-color - 3D & holographic
- VGA/2VGA resolution — Full-color, & higher resolution
 Al-powered Smart Glasses  Al-powered AR Smart Glasses  Al-powered & Spatial Computing
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Chapter 01. LEDoS and Smart Glasses

AOIE SejA 9| Oj2 C|AZ27||0], LEDos
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Micro-LED
(Micro Light Emitting Diode)

1 LEDoSE Zstet IASe 2t

LEDoS
(LED on Silicon)
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[A=N=] Hlm =2 XAl 4 r
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Ch. 01. LEDoS and Smart Glasses
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Ch. 01. LEDoS and Smart Glasses

5. LEDoS 7|8t 48 ADIE Z2tA EA| o

Company Model

Meta Orion Price Mono/Color
: $10k Color (SiC) . s
Price 4 Vuzix Shield 98g =~ 720x540 Weight - Resolution
TBD 640x480 RayNeo V3
$1,200 Color
Oppo AirGlass 3
$800 ~ Color
s Oppo Air Glass 50g Bdlint0 $690Gaowei Coray Air2
729 _ Mono ; @ Color (SiC)
38g A SF 640x480 MOHOChro,ne Even Realities G1 49g 640x480
\ $599 63 (P Lo INMO GO2
* <50 44g 640x200 ono
g 640x480
Rokid
. > Vuzix 2100 $499 === Mono
$500 Meizu StarV Air2 $499 W Mono  49g - 640x480
$463 4 Mono 38g 640x480
449 640x480 Alibaba Quark
$TBD Mono
49g \> 640x480
Displayle
$299Ray-Ban Meta <P$3go =2
$300 \9,' D
51 | ENsS0 iaomi
. 9 Looktech Xiaomi  pyota.0akley
$209 7 $280 (%
379 40g .-
2023 2024 2025 2026 Release Date
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Ch. 01. LEDoS and Smart Glasses

6. LEDoS Micro-display ?|= E

-

LEDoS (LED-on-Silicon) Micro-Display= 3D C|AS2{|0] 1130]| SE X J|=2 QIHHtn QIO H,
AMO|AEEXD =228 g M 7|HY
Average Number of Panels per Device

Projected Pixel size & Resolution

Transition to color

devices. R,G,B 55 Emergence of

panel +combiner 54 monolithic RGB
solutions panels (stacked Resolution | Pixel Micro-LED Array
dominate etc.) Size

4K 4 4pm

Backplane
ASIC

Substrate

2K

4.8
Transition to X 2K
stereoscopic
=5 15k |
23
@ x 1.5K
15 1.6 2xVGA -}
VGA |
or less

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

2024 2025 2026 2027 2028 2029 2030
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Ch. 01. LEDoS and Smart Glasses
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Chapter 02. Company & Core Competence

1. 2|AFIHR

IT A A o ==l L
KEM[CH CIASE0] 75 2= SAlE ME6h= AR
X2 2 A QI X
@ At QI = A|
0| T 3|/ 33t HfAt 80 + 70 +
2017'4 88l 29¢ ES|ZU U SE AU+ NDA X|Z 7| =
A o % Ej
Wyt 2024 28 19Y 2 o
HH| 2 2|8 HX} 2 H3| 2 H| =
(0]
* AR/MR £ XA C|AZ|0| HZIE Micro-LED 315 CMOS 1 7 i 5 0 /0
FQHE Backplane HI WL HE = M/EEAL O Q1 H|F
= XCHE/CHY CIAS20| i'E F Bt MIE 2 3 e
XHX AEIEY MH (20244), 22H AEPHE|A30 MH (20234)
8.2%1¢
400 + 6+
D= duM £E7 HUZ 43, Dl IRAHRAHAS 601-6132 | 4y 94 1291%) 90|H Micro-LEDS 224 D OHY/B2 A%
s e B A~
=S Www.sapien-semicon.com HrleBEER e ab e

Strictly private and confidential SAPIEN Investor Relations 2025 13

SEMICONOUCTORS



Chapter 02. Company & Core Competence

2. AHI|UHEE K| 1A 27

MA 522l MiPe
(Memory-Inside-Pixel) £¢1 7|=
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AR/XR/HMD C|AZ2[0|&
42|2 CMOS Backplane

MA@ 12" Wafer HIZ JHd/ ik gt
(1291%] gllojmf &t oA 400071 Of4+2] Micro-LED CIAZ|0] RE AAH
x4, ZNUE, XXHY C|AZo| AT

22 wE|S J|Sat
REERIEREES

XA Al AR AOLE Z2HAL LEDOS DDI 2SIt

6071 O] 42| 22 7|2t NDAHIZ
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Chapter 02. Company & Core Competence

3.8F REZEL|R

High-end

Low-end
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XY C|AE(0|

Micro LED #15
CMOS Backplane

LCD mi'd
Local-Dimming
uaLo| EQul
Mini LED 115 X|&

LO_I-
i
M
4
>
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T
® AR/XR/HMDS %4|01E1% JI7I9-| 9:,1Ar%r01| A| =3}
[ J
[ ]

| £AY ZUEOL AXIH AH|OH LS 1 QAN 55
Silicon Wafer Die Photo HohHiE N 3H AR AR Smart
Glasses
r—hﬁ
DAl Q70 2t 2 Hixt
e Silicon T4 75 WA} 17 B of2f JHe| TS 25 TV/ Signage
® 12inch 0|4 o3 H|E0|| =&
Silicon Wafer Die Photo ® Tile HEZ 19 >
Automotive

Silicon Wafer

Die Photo

o2 EtY ! S8XM(F2E/CHY)of w2t L SH2]0|Lt 2
® Mini LED 2 Micro LED 5

® CDI{'A2| Backlightoll ®-8%|H, HDRE 2} XY 7t
® Silicon T E2t0|H HIE=H|S Z &St Chip SetQ 2 X|E

el h2 | ey

211
od

-

Local-
dimming
BLU
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Chapter 02. Company & Core Competence

4. HHOle A Stz & ot A

M 561 % 84 IP 557 ¥ E

2|ch 75% An|xzf 5y

CIXE S 7= HE Al
ZB74AL iy

SAPIEN W po N
SEMICONDUCTORS A/

1 Frame [ ——

-

/

—_— 1 Frame

m/o

H Pixel Circuit Power consumption Power consumption

Buipe (Black Image) (White Image)
SAPIEN'S e

Global Patent |8 Brightness Control

Portfolio 4SSl

- EPAM

-75% -33%
M False Contour
W Gamma Circuit

W Test

HEOthers

Competitor ~ SAPIEN Competitor ~ SAPIEN
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XA¥/X UL
Silicon CMOS Backplane

AL HIE chd]
Chip size 50~70% & &

+30%9| M7 B2 4|2t dead-pixel 4
LnE|E MO ZFA} CHH|
30% 0|4 =2 Yit-g S

Mass Transfer 3!
Assembly 7|= &40 2

Wafer-to- wafer
Bonding

TSV 7|2
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Chapter 03. Growth Plan

1. A2 st 2f

o

SAPIEN

SEMICONDUCTORS
Silicon
CMO0S

= SiliconBackplane
BaCkplane + 8" Wafer = 12'Wafer = 12-inch/40nm CMOS = 124nch/28nmFD-SOI = 12-inch
* AALEBE " ANHBE = CustomX|Z  HEE = CustomH|E (3
o
ADLE AL U5\ 0| 4

Z[Xo| 3= ORRE
C|AZ2{0|(HMD) AlAH
Sword of Damocles

Industry
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OFA}

« Silicon Backplane = SiiconBackplane

Google Glass

M= 2h

|

1]
Hu
nE
ki
=
>
)
bt
B

& Micro-LED NRE(2171 7Hed) AH|oF =

b e e |
i

i

,;.\‘]‘

2016

=
[=]

_

= 12-4nch

%) = Custom MIZ (3

MO A3} Hust, DT SR 0f2 UH

» 6 @ 8

Microsoft

Apple
HoloLens

Vision Pro

Meta Orion

Ray-Ban Meta

= SiiconBackplane(RGB) = SiiconBackplane(Mono) = Silicon Backplane (RGB)

3)

AP st2 Qs AL MiZ2e| Yt OliE Tet

YOS Tt 2 DHE 722 I 48

(Tl HOFTE (ADIESI, Ol WAIPIS) )

Al ggaf 22 8E|3 Z2flojoje] APY TER E31E 37t

0QOMeta  SAMSUNG Google E® Microsoft TCL
@LG Il ByteDance @) xi2omi Gn~rTH Lenovo g’é

Vivo oppo meizu  INN Rokid wvuzix Meta-Bouds

Arfocaly 129 SmapInc. RayNeo cellid EPSON  ZTE
nreal  tooz s NG (R
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Chapter 03. Growth Plan

2, Hi AR 43

ANE Z2fA AR AP 78% &2 FEHQU S WY

W22 ADE SHANZHY m 22 LEDos Chip A% A% g —
75 489.5
CAGR CAGR
4329 77.9%
. (6]
258.2
1133
78.5
8
27.5 38.8 -
] — ]
2023 2030E 2023 2024E 2025E 2026E 2027E 2028E
* ZX: Grand View Research * ZX: Trendforce
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Chapter 03. Growth Plan

3.0iE 4T 2

[ At QAR O E

B CMOS Backplane
M Chip Set
NRE Development

40%  Fyzoz4
Sales

2023

2025E

2026E

2027E

Strictly private and confidential

A4 C|AE0|
CMOS Backplane

(High-end)

CHAC|AZ20| Mini-LED
(LCD FALD-BLU) Chip
Set

(Low-end)
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Chapter 04. Appendix

1. 2% TN H

m TP YENE — m £ Cio) gt

= ‘ 2022 ‘ 2023 ‘ 2024 ‘ 2025 A1
FaXt 3,679 5,576 14,782 11,451 /| E=pl 7,192 3,210 7,992 3,665
HIRSXHt 2,268 15,988 16,461 16,002 oot 5,908 3,067 6,509 3,883
XS A| 5,947 21,564 31,243 27,453 oiE=0( 1,285 144 1,483 (218)
FSEM 16,046 882 4,795 11,335 Tl |2t 22| H] 4,130 7,066 4,929 3,071
HIQS XY 676 9,848 10,001 2,757 i fafo] CITE)) (2,845) (6,922) (3,446) (3,289)
SxhEH 16,722 10,730 14,796 14,092 J|Efo|2 22 192 68 59
N 447 724 810 821 J|EpaA 6 73 13,453 0
IpEUNZ (169) 33,621 56,816 58,055 =8+Y 143 60 341 142
J|EfRp= 1,029 1,682 1,096 709 =82t 4,393 6,368 592 861
0|02 (Za) (12,082) (25,194) (42,275) (46,224) PRFSICIESY) (7,080) (13,112) (17,082) (3,949)
R (10,775) 10,833 16,447 13,361 27120 (24) (7,080) (13,112) (17,082) (3,949)
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Chapter 04. Appendix

79 80| a4

Pixels Per Inch : C|AZ20|2] 3tA LTS HA[SH= T

Back-Light Unit : 2% HA| % xI(LCD) S WY ool FlofM YIS WES F= HES St YR
LiQ& dlo| Enfaknt A2ks A6 SiHo| 20| &t

[l
R
o

. Y SITH2 o XHot US LIX| ROIE 2 YRC = SOIR W2 WY T2 HB0| EIAAIA THA| LHELLE SIT19] B 20|E0jA YS EAFH

FALD BLU Full-Array Local Dimming Back-Light Unit : LCD C|AZ2{|0| If=0|| ALRE|= SHE! IHME BLU

Augmented Reality (5Z%4) : FAl 2H|2 EXHSt= AFS0ILE 01| 7HQ| ARSO|LE &S HIYSIM, DHX| HX|2 EXfiohs 2KE B0 F= HRE 125 0|s E= 2203t 7|82 ZgE o

Mixed Reality : $1AI2 J[HtO 2 JpA HHE 2O15H= 2 $1A(AR: Augmented Reality)2t 7Hf 2H40] $1A HE.

11}

SolsH= S22 IM(AV : Augmented Virtuality)2| 2|0|E Z&t

Virtual Reality : 71efeidd

Extended Reality : 2@ & (VR) 2t STHH(AR)S OFREE EERH(MR) 7|22 Yaish= 80

Backplane CIAE20IE Tdots E2 £XF (Liquid Crystal, OLED, 2 LED)?t Hot=5 2{2{0| ZAX} Of2Z0l| 2IX[SI0] 212}0| St S HIXoz AFst= 7& A

Display Driver Integrated Circuit : C|AZ|0| 15 Ht=X| 4

Application Specific Integrated Circuit : £ 2= 2 HIZHE H|H 22| FEH HHeK|

Liquid Crystal on Silicon : 7| HFBEAZX|(LCD)OHIM BtTte| f2| Thtl H2[Z(Si) A0IHE LS5t 1 2|0 Txte|=

Uy
ogt

ot T2 E0] EAIYK]

Light Emitting Diode on Silicon : A2|2(Si) Y0|HE AFRStD 1 2|0 MAt2|2E 34Jsio] LEDE 5

n

OLEDoS Organic Light Emitting Diode on Silicon : A2|Z 7|Tte(0fl OLED S2& S&510{ oist= C|AE20] 2

Integrated Circuit : EHX|AE], Xgt, 2EIM, CIO|QE S ke 3|2 2E0| siLio| J|T 2{of 22[3h 4 gi= SHEf

Ar
L‘ﬂ
kr
rir
w | hu
2
\J
=
3
y
N
o
S
<
>
QO
3
5
pel
QO
3
«Q
o}
i
>
i}
=
N
1]

High Dynamic Range : CIX[Z G404 S 22 f 29, 02 22 Cf 0fS2H| 21501 ARzfo| A%

Input/Output : EF=X| AXt0f| HI|H D& A F= /EH 22

=

r
18

Memory-Inside-Pixel® : GAIIALI=XD E6] S2ot O|22| LR Ao Tl M| 2=

Pulse Amplitude Modulation : T & F=20| AlS F7|0f [t BA FIZS BISIA|F = X A

Through Silicon Vias : &2|2 ST, YA 2X0l|A SI212L OF2H Ao|of] LYZS F0IM =2 AFst= 2|2

Proof Of Concept : JHEAH| tol £h|

Micro Pixel Driver : 100um O[5} 37| 73i5t= kA 15 3|2
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