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Abstract

computers, and mobile phones. Compared to traditional liquid crystal displays and organic light-emitting diode screens,

Display technology that uses light-emitting diodes is extensively used in devices such as televisions,

the micro-light-emitting diode (Micro-LED) displays offer notable benefits in size, performance, power efficiency, and
lifespan. We provide an overview of the technology types and application scenarios of full-color Micro-LED displays,
describe the latest research in creating full-color displays using Micro-LED, including massive transfer technology, color
conversion layer integration technology, and epitaxial chip monolithic integration technology. Furthermore, we compare
the strengths and weaknesses of these technologies and look ahead the future evolution of Micro-LED-based full-color

display technology.
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Fig. 1 Schematics of massive pick-up transfer methods. (a) Triple roll-transfer method""; (b) laser-assisted transfer method"”

WOGT 576 B HOAR T2 200 ok vl i BE O BR 5 72 B
R IR W A B RS IE b, AT USRS RO O R DR
[F1] i B it W WS 2 A W W A ORE R B RS 1Y
Micro-LED #% 1 15 i W] 4 Ji§ 52 B0 AT #5593 B, JF % &
17 B AE B At i L, an &l 1(h) "7 . 2018 47 4t i
T —# £ A “MPLET (Massively parallel laser-enabled
transfer) ” Y $ AR , 8 1 W OG5 5 5 R BRI
Micro-LED [ R MBEHE ™. Micro-LED #4515 £ 3¢
FEAPIRE b 0T 55 sh SRR AR, 2 SR AMEOL S i 5
AT IS BRI 30 2 B T2 A R A XU, 7E B 5 FRE R
Z 18] B ST 7 AR G, IR A X A ) Miicro-LED ##%
B HARRIIE b sS4 0 m] 2 B R i) i ok 1
SOMEO Y E R IR B o BEHLAF BRSO
F B (RAP-LLO) £ A 3 2o i 1 't 2 475 5 70 465 A
POE AT I B2 A~ 73, Al LLIR] i 52 8L Micro-LED
MG RS o B R AR 0% LLBE AP 10000 4> ts J i) 8 32
RV Ao Micro-LED Jts 1 M 25 78 28 Ik W e 25

AU RETUZ b AR 5 30 O BR G S AT #E # B, 8 i
B P 5 B B H AR R IR . I R Jy v T SRS B R
T R AR AR, DR B AT & 38 1 IR &
B AR IR AR AR B A= 7 07 T o AT A7 AE Bk R
KT HOCTE S H R HOR il g 5l @1 [F] A
Al DL ARG 51 F0HE R 7 ok 48 BUFDRS B Micro-LED %
o 20124F, £ 18 Apple 2 AT T B LuxVue 24 A
B TR R vk R A RS L it L L R
Kee B 3K R 1) 3 P AT R B D DA AR IS I A BB A
FEG o SRS I Rt I e 3 i % 8 Sk B A0 vl DT s
Tl U B 5 B B R e AR . 2017 4, Tolk R
WF 58 BT ST HL G 46 U A% ol O R 25 (LLO)
H AW Micro-LED [ 51 5 # 21| 2 A 5 5 2 09 1l i) 4
JO& b, PR A R R T A ) R e 7% Sk B Micro-LED A
PEPRA RS o3 2 R IR SC B RS . LR T 4R HL
SR 7 VARG AR TR B Bk L, I ELAEAE BUAS 2% 43 A1 0k v
I R DR X A A e R AR B R A% A sk

0125001-3



W= 2] 9 £ i 5 0 T B, DAY A% i o0 B T AR AT L ek
/D R ) R i J] 401 T) B s 2 S B0RT S R AR A
PRIE 3 R JEE X B o A b 2 S O AR 7 s [R] AN
AR
2.2 WHmESBEHEEKEAR

AR BUR RS, A AR T7 ik B —E L,
G R AE A5 A T2 R B 2L N A A Al
o U F 2R RE RS 1R S — R R M 3 s AT
PR H ) e FE AR b 2 B A 1 T vk o 1994 4F, Yeh
SEUUER N TR A AL R R BOR B B R B A IR
S5K 1Y GaAs H Micro-LED & {15 & T It ) 1) W 14 24
i, B IE Micro-LED % 4 76 U 3 i W 14 vh 32 31 5 g £F:
P23 S BB DURIBZ e, DT 4l 20 O S FE £ LA (80 B
T kA7 45 A8 9 Rk At RS 0 R R R R BT A Rk
SEIE— S A RS RN . 2007 4, Saeedi

(a) e ——

- - - - 422
--------
......
......
-----
-----
--------
ST e e

Magnetic rod array

Axial rotational
motion

(c)

F61EF1H/2024 £ 1 B/BAERBEFFEHRE

P2 T A B AR B 438 Micro-LED £ i # H
B S A DL SR I R R A 0 vk . R A AR T
2l 4 T RS k12,3 inch(31. 242 em) R R E N
42 PPI. %% 1000 ed*m *fY Micro-LED 4 % % 7 B
IC, Ho B 1o AT % 15 min. 2023 4F , Chang %87 42
WT —FR B A Ik A EEAR, BESAT
% 3 A A HLHL Yk J7 L 76 15 min N 52 B T RGB-Micro-
LED [a] B 5% 7% , 21 %% ol Dy 2 53K 99.99% . an &l 2(a)
FE 7R, 4E Micro-LED " A 5 & 19 2k i M 4 1, 1l
Tl A R il 9K 3 5 A R b A 3K T AL R A . [ AR
Lee " IR T T GaN-Micro-LED 4 & 7= fig B9 it
AL AR . WE 2(b) fis , 75 R P A D &
A 23500 AT LA S fin Y AR B G o B Rk DL K
YRR R 1 7K 1 3K Bl i Micro-LED 5 s i {4 [ 25 2%,
TE 60 s PN ZH 285 52 1) Bt 6 3k 99. 88 %% 6

(b)

Bl 2 oS B R HE R S Ca) R %l B f0 0 1A 19 22 e P s 2 PR 5 (o) R R 10 St 9 T A 11 L R
(LR AR OR A

Fig. 2 Microfluidics and self-aligning transfer technologies.
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(a) Schematic diagram of magnetic-force-assisted fluidic assembly

b) adhesion-force-improved fluid self-assembly technology™”; (c) electromagnetic self-align transfer method™”
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Fig.3 Walfer level epitaxial growth for full-color Micro-LED. (a) Epitaxial growth of multilayer GaN nanostructures and fabrication of

color tunable Micro-LED""
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Fig. 4 Vertical stacking for full color integration of Micro-LED. (a) Two-dimensional material-assisted transfer technology for vertical

stacking Micro-LED full color integration™”; (b) wafer-scale full color Micro-LED arrays driven by two-dimensional material

integrated circuit™’
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