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%871 t4=¢] Blue who]AELED ofglo] A Aol deidoz Hedd FA3(QD, Quantum Dot) AL IHZF &

T e 5AOR e,

HNEJH WEZY A RGB & ulo]| AZLED txZd o],



SIHS3 10-2019-0096256

A7 6

AL 7)ol ElsF o] g B o= ofelold G ek WAl

A2 71kl LED vhgHrehg A Fehs @

A7) LED vhatubs A1 7oz g wheshs wA;
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7] whelZARLED AE AEAon Beldshs WAL el wle]ARIED A oldlelst AW Bl nn)
2 olRol AeH QAAYsHe] HelqE Aed 2ASAL A 2 ulolaRIHE o] gete] HEHom

° ri,i

7thstE Wl APEE= A
A8 12
A6k, A7e, A9 L A108 T o= T o glojA,

7] "gxZold dE|H wjE" A ofFol= wdt é%’ﬁ EWX2~E(switching TFT), Wt 5 EAX] 2
(Driving TFT) 2 ¥+ FJ Al e (capacity) 7} she] & JAZ FAHE Al A A=W

A5 13
Aedk, A7e, A9 L A108 T o= T Fofl oA,

47) YaZdelg AEH wEY: ofge|i vyl $F EdxsEe] =9l PR Fulg BL Fu|ste], 7
AP A S E3) vlo] A ZLEDS} AAEE Rl AZzu

A+ 14
Aedt, A7, #A9F B A0 F o= g ol oA,

AF7] LED th=utubo]] A= =(Seed layer)S F7FE Z2bsls Aol Az,
AT7% 15

A6, A7, A9 L A10F F o= gk ol oA,

A7) A= FL Cr, Au, Ti, Ni 59 2552 7 A=,
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Aedr, A7, A9 = A103 T o= 3 o] gloA,

47] wlo] AZLEDE 4244 mho] A ZLED(Vertical microLED; VLED)S1 A<l A"
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A6, A7, A9F B A10F T o= g el 9lolA,

A7 ATA AAFRAE ACF, SOCF, ACA T+ Solder Ballél¢l A Az,

zi

S AR D HEH AL V]S o] &3F MEJH wjEE A~ (Active-Matrix) RGB 528 & wlo] I ZLED ¢
ga ] Xﬂ ol g oo oJste] AlxE HAEH wlEg X~ (Active-Matrix) RGB 4723 wlo] A ZLED T]2~Ed o]
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#Hto] JR3 ARSlol A faZgeols AR AEmAZA 1 F8A40] ¢ 5 ZAxRFa vk, 53] wEA|
gzt F syl LED= AA(LCD), CRT9H:E 2] AHA @33 sz, e dgoq n3jre 4 w33}
= FHo] gon, ol FHoR Qlste], tpkdt HAr7Y txaZHoelR Zgwka Q).
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2 o9ygol o AAA, 47 vholARLED W& HHA o degst WAL vhee] ol ARLED A of el
B G nRAR olfold AEd AAD B HAlAE A mASAY A4 B w2z

2 olg3te] MEH oz st Ao g,

1=l

3} A = o459 wlo] A ZLED 3 oj o]
7} BAE AA A BER Ol—rot LE%”* I A 4%71&11 AtS Q7tets WAooz A
A=)

& Adss] A, AEn e s YR W A7) AR gol FulEe, 4] 7w
Ao FEREY ALY ANTAF L 47 ARA A
A

2 $AF gl THE $2 T2 RGB vholAR
LED of#le]; % 447] RGB u}o]aiLED ofelolst Ao AAH =

S X¥ste AS 5o st AEH mlEZ 2 RGB 3 F wlo]AZLED tsEHolE Xﬂ%’fﬂ‘jr.
2 oaol A AAdeA, 7] faZdels HEH wEZ A ofyo]= dhdt i%%} E WA 2 (switching
TFT), 9 3+ EWHA2H(Driving TFT) 2 ek Ffs A E (capacity) 7} st T+ JA=Z FA4E ALY &

wel 9 AxaloA, 47 taEeel s AEln WEYX ofgeli Wi TE EdAxEe] Ealel Rl
A £ PHlstel, AAFAE B3 vio| ARLEDSE AZHH

=g ol o Ao A, F7] A AAEAl= ACF, SOCF, ACA X+ Solder Ballo]t}.

wige] &

& o] vl ARLED Y] A=Y LED 5o Mol A-d 54 %Eﬂ%—% o83 1A Hhe] A
& AR, 7E who] ARLED TE AREEY uld TRl oA (S o~ Aojdde] ) w4
of daglerne, 34 7S A W] s E 2 7EE 7 A

L, 2 2w vholARLED HAEEo] AR vlo]ARLED of#lolE taEHels HEH jEHXA R
of Fagel goid HEmA AARTA B e datE o] 8o =M Wl LED 47 W8 71¥(Gads, AbTtolo]
71 o] gHlE HastE 5 Al

2 wgo) mlo] A RLED tlaE Yol AR 7IE] AAF 7lE(d: PDNS AR, @13_7114 AHE o83 A
ANETE T, AEA qu}TzHE o]-gato] Aztel F 71zt Akt ‘Ef\]oﬂ A714 Fs &0l 7hsdt]
Aol W A HgAeltt. TEaL ofF o R Y|Ee| we]ARLED HaEHele] dHoR AAY
A S SrhCE], AR S)e A BE 4 9kl i el wh vlo]ARLED RGB HaEdlols AANY
g A 24, Fridgteles 21, dejeE tadde], AvtE fupela(dst, A, HES PC S), A
B, W WET 10T 2HF 5 Fdo] L8T BE Fopel] Fa73g Ago] 7hed Aow 7.
o g H7

=1 R 2w B e A Ao mE dAREA B AEE dAb 7]eg o8¢ AE B wjEHA RGB £
& VROl A ZLED taFEeele] Az el wA izt

=3 ol Ak EES ol8Y E¥-F BY WY A4S maHer dnshe Zor

=4 SEHTE o 8w HAE maHer dushs Aot

= 5w @ e o AAjde] weh V| oRRE we]ARLED HE S¥A o dojuls AHE dAHer A
et sleltt

o6 el A Aafeel weh FvIfat At vk A7 el vho] ARLED H& dARshal AAR-A
ol RGB o] ARLED ofelo]lE AAAR & ©LHets H4E dAHom drsh= Zlot.

Eo7e 2 el o AAdel mel FAvIaA vt AT Re 2R Y vlo] ARLED & AARE-Ae]
dejgshs AdE ZAHor dishs Aot

=82 el o Aajejel mel Adr]A AL REs ol&ste] AT vho] A RLED H& AdAbsha
AAREA el RGB who] ALRLED of#lols XA F £9ehs A& Ao Aishs Zlon

= 9E A7 A BE] 7S AR o R e ol
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T 118 B wwe] o AA 4ol wet RGB full-color T2AZ#H oS st 34

o

Ao e Aol

% 123 ACFZ o]&3}e] VLED(Vertical microLED)$} Active-Matrixe 2L HIT},

!

132 ACFE o]83}o] LLED(Lateral microLED)®} Active-Matrix® dZ2& Hlt}.

rir

2

YA AL UG o fake] sk Aol vho] TRLEDE Ve Aol Red, Green, Blue 3 7k A
oz AAERE HHL Bel

o

N

4
"

LU}
2

N

=15 3 & 162 NEH wjEHA RGB A F vho] ARLED tiEdlo] AdellA zbzhe] wimA] Azt gk Fo
gk Adoje] Hl(ration of length to width) % 2ol tfdt F742] H|(ration of thikness to width)& H<It}.

= 17 B dgo) w2 FA o2 AF3F Red microLED % Blue microLED arrays H.Q1t}.

T 182 GaAs Wafer AFolA Red LED Array ¢ AAF 34 A3 o] Azl 2 AA} Ao Zebrel 7]w Aol Red
LED Array7} ZAAME AMRS BT,

Z 19 WA = 31 = 1WA = 29 =S Fiste] =AIR HE Bl

w2 A7 e FAH g

ot HEAE AAd L EWE o gate] B wHe A Amath A, theel alHs A5 g
QoA ¥ dEe) Apgel FEE AL + RS 7] A 24 AFHE Aelth wed] B wye of
s dnE ANdEel @484 @3 0 g TASE FE AT 23 E=Rsed old, FAase)
E, o], ¥/l B WE 9lske] Fgulel TAW £E Avh. WAA AAe] DA A FEUSEL F
Qg THLLES Yehid

W odgAEe oy vEYXs vie ARIED taZdeld] AR AXPAS AESI) 8 de] AT A,
45 3% (Stressor) ol 8kl LD & 71RO E JA4 weletal, w4 Y ol LzLED of el
g Azata, A9E QAAD MG d R Be A0r)4 AARE)S olgste] RGB FAY wholam
LED ofglolE 747} tlxZelo]§ JEln EYx gre] Amg AARAle] Aesown vasn, dwy A4
A 4ol RGB vholZLZLED ojdlolel 91He Fol, Falol AA/AA H&ehe N5 Beste] qEn v
EYx RGB mholARLED UAZFdolE FEY & S FAsT, B wyge ol 712d ol

A9 RGB vwlo] A ZLED oj#o] &
2R, AEE uEYA P RGB $4E vlo]a

owol A ALEE S "NE N WEY A (ActiveNatrix) "B Goji TAZalo] Aol EAls WAL AU
2 AR FEek g0, sve] ¥ A wdel WS Afwel nFAe HW Pl A tlxaZd
of i Wolth, HEn WEYX ofgoli: Wyl x91Y EWXAH, Wy TE EAXAH, W A5 e}

ahitel Malw TR

B ogolA, wlo]ARLEDy= 2 E mlo]A=LEDY o Atk 24 & who]A=LED(Vertical microLED: VLED)&=
FATE A=A, F ASo] LEDO skl 714 AdHE 725 Yekdnh. o8 729 LED &~AF

dlo] o= g9 Helrk AA F mdo] i, d5e wjde] gty Wil A sy &olsh
WEel adA o)t

s

1% % on ¥ oage] O Aade] mE AAA L AgE QA A& ol 8% ey wEL A RB S
vho] ZLZLED T 2Zdlolo] AW el (a)~()EAM Tz,

ot

T 19 (a) @AE Fxshd, Al 7]Fe] gaEdgo J(Active-Matrix)7} @A €}, &
o] o Ao A, 7] tjxEYolg HEH w & v EdXAEH (Oxide TFT) 2 74
SATE], AEZ A Z(LIPS TFT) EWMX 2 9D AfAE e v dd8#(a-Si TFT) EAX=H 2 sfsfA|
HE Alxd 4 Ak, & 3] o AAdedA, 7] 4tstE vt ERRaE, A2Eedes EAAAEH, ¥

I oo
2
Auj
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AAAREZ ERARHE ACE YA upgt FEF Ao]E(Top-gate) T3, 3+ Al°]E(Bottom-gate) TF+3& X
T A8 ek, A5 Aol ot ZE2H43 (Coplanar), =B A =3 (Staggered) EF 48] 7153t}
2 o] A HAAjoA], 7] ASE W ERXEHE Aol E(Gate), 422(Source), =@ QI (Drain), HEJH

(active) @ HZ=(insulator)o 2 FAHT}.

2 odgo] A AA oA, 7] AbstE vt EWRAAE O] Alo]E(Gate), AZ/E=#QA(Source/Drain)ZF < Cu,
Ti, Al, Mo 59 +#% EZo|y} ITO(Indium Tin Oxide), I1Z0(Indium Zinc Oxide), AZO(Aluminum Zinc Oxide)
5o F4 2helE dEAR o]RoH 4 9th. T3k A<dS(Insulator) Silx, SiNx, Al0x To= o]Fojd
9o, MEHZ(Active layer)< 170, IGZO(Indium Gallium Zinc Oxide), ZTO(Zinc Tin Oxide), ZnO(Zinc
Oxide), HIZO(Hafnium Indium Zinc Oxide) SO 2 o]Foj& 4= git}.

B oabgol o AAldelA, A7) Al 718 Si, Sapphire, glass 59 Wafer, QAI71%, 8% 5o AL&2 &
Ak, 53], 71 AL 71 qag fg vlely A V) felk, FAd SusE Vo]l 4 5 3]
el taZdole] fAsrt 7hesk, ol 99 RGB vRo]AZLED tlAaE#e] F4& 7HesA & 4 it
= 19 (b) S@AE F=xshd, JE B wjEYHX ofo] e LxE Hushy] H% nEgss wEa, 9
T EWdAAEHO =)l Aol violam F7] wgtie] Q =E(MicrolED) dAS SA7 o] Q€Y. & wH
A AAeell A, 47 REFe a8 B, Si0x, SiNx, Al0x T o]Fo]d F glon, WEF T2 Au,

Ni, Cu, Ti, Al, Mo 59 &< EZo|y IT0(Indium Tin Oxide), 1Z0(Indium Zinc Oxide), AZO(Aluminum Zinc

Oxide) 59 ¥ W5HE ARAE ol alol AUY £ o, nEFuT ¥4 EEY & Ak

519 (¢) 9AZE FHxspd, A2 7Tl wgtio] L =(LED)E FASHE Fr1EF 7k gsatdto] Za/HAE
o, 2 dgo] o AAldo) A, LEDY] FHol wel vt gEkxa, =g o wEl B 7o) FRE gE

A Hrl., dE E9] GaAs7]FH(GaP_yellow and green light, AlGaAs_red and IR light, AlGalnP_yellow,
orange and red light), Sapphire”]¥ (GaN_blue light, InGaN_blue, green, and UV light) S°] o™ ol&
S HESE oY 71#3s FAH 48 7S

19] (&) 9AE F=xstd, A27| o] LED thsate H¥e] A= F(Seed layer)s 53¢ ¥, $8F

2 Ee Eag B3 A §ETH 713 Aloldl, §ET A =S T A=

1 Cr, Au, Ti, Ni 59 %% AH&d & At FAL 8955 FEstnx 3=

= AX 2EH2E A7FIFA, 79 A
& Aol A =gstAY, TR FAT

A, Bk Q7 e 2EYAE X

15 3l

% - =
243 4 vk $UFoR Ni 5o BEZ0] AgH &

g, E 32 o e BES o] 8e EH-H Ed H71W AAE BAHoR HAuste ot EH-H 2
3 #7114 Vee HE FHrt @9 FxE dedte] §d @71 Adeith EH-F 29 J (@& AhE A
of 73te] miFERA g T MU HEE GAdsE 1 Hel g FRoltt. 5], oA HME HE(ACF,
Anisotropic Conductive Film)& ©]-€3% 714 & 7|AF =2 uf$ §A8t], FJolA &= AstoA 74 HES
2 fFASE ddo] dvk. LED &xtel ZEAME 78S viFnA o & 43 E(EE 2e79 e 58
7held, Ao R wERE dE7Ee A% 54, 78 wPgerRe Add 545 Yeha, g4 A

o] A3tz LSI} PCB7F 7IAH o2 wets] HasiA At

T 4E $EH5S o83 v BAHS mador Mt Folt).

E 19 () WA 2 = 45 Fxspd, SHIA 7IAA 2EH2E VIS, 2EH2E 7@ AA
Aspstal, LED vhsetet/ S 5S & Wl g dtt, T4 858 dEstaz e 5 ANl AT,
Sz JAE 2EHAS AT, 713 AA 2E#HAVL Aol dstE & 9 d 4 gtk o]
u, $8359 FAE WA Foz2H dtglslaxl s FAE 24 4 g

T 5E B oddeol o Ao wel 7] oRRE wlo]|IRLED P& EYFoE woyE AAS dAHgoRr A
Hae Ao},

T 19 () &A 2 = 55 Fxsd, &5 fldd = LED vsiteS v &, A7hs Fal vlo] A =LED
£ Artg 8 (Isolation)dto] &#HT o] el vwio]AZLED ojdlole AT, vo]ARLED= 7] 3
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[0051]
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[0053]

[0054]
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tolox Awt} o7k 1089 1, WAL 10089 1 AER A7) 7bdrh. vlo|ARLED F ¥e) FAd: ¥
1742 o]83}9] anchort bridgeE WEOF= WHS A8E 4= AT}, Anchor/Bridge”} 7]-?3r

)
RN AR il =
of REHoz AdNe] FYst A9 vlolARLED Hol YAVIRORE 44 &4 F Ak B e o

AAlell A, F4 T4 F vho]ARLEDE HIEeh] flE wRTiele el SWd A7 RIT(AstES, i
Aol HAAE S ek, B wgol o AldolA, dad wil zt wgrie]l o= Hol| Cr, Au, Al B 25%
0|85l 91 HZ(Ohmic Contact)S FAT 4 g},

m1o Mrono

T 62 E ool A AAde) upel AV 7HE A A DT Fel] wlo] AZLED & AAFSFL HARR-A
o] RGB mFo]AELED oj#o]E YA F R A4S dAZow dysts Ao,

E 19 (o) 9A, =52 E 65 Fxahd, AHH <
no] A RLED o] Hlol o] Aol gttt 2 el o A
(Shape Memory Polymer; SMP) &2 AA7|24 HA} RES
7192 AAAE 7L A7)l who]ARLED H¥ Fzd
B2 Wate] JF WA o] FolE7] ufied dst= Ao
92 HYAS F57] st FAVIGnEA 7k A e
odfol7} FAHE 4 U}k, AAVA HAAX} RELS
FA

27188 o] &5lo] HALsIL, ARV 23|

27 (Selective-Transfer Carrier Substrate)&
oA, 7] AdEA A ae JArI At
| F Atk A7 FATIGAEA} 7N dA A"
T AL, & wod et Aol der=
%]E]@(Releasm {% 4= ). wlo]AZLED o] F-zt

T 19 (h) A, % 5 2 % 62 Hxabw, wlo]FRLED oo REE SH=S Eoz wHow Raasnt
FerA /518 WHE Fstel AA/A et ol Fa HFHom thge] whe]AELED oHlelE FAVIaw
ISP RS =g bt F B oubmol 9 AAloo| s, wlo] AZLED olglolo] A E anchort} bridge
of el Aol Ausha ol ARLED ool 2NE AL velsidrt. w wysl A AAddAE, o
O] ZLED ofge] SE=ut Nelzow 2zbale] wlo| I RIED A} = Atolo] ME WAL ZFoli wjo]z
ZLED ol#lo|23E $=€=S Eysgr).

N

Eod
o
i)
o

T 19 (i) 94, 5% 5 68 HxsA, A7) d ‘47:]] WA h \:}7:]]_% Red, Green, Blue w}o] = ZLED o] 9]
of gia 27 s, M FTH

e

g, vho]ARLEDE TEFN deiA GaN ZIwk F71=d <l Blue, Green LED &= #olA dte] §4& o] &8}o]

ula) s}, AlGalnP, GaAs 58 7|Wto @ 3t F7|E49l Red LEDS 2#E3=(Ni, Al, Au 59 F£=)8 0|43l

e 4 Qv

E WO ®, Red, Blue, Green LED W55 S#HSWNi, Al, Au 59 553)& ol&ste] T & v

=29 () @A B = 6S FEehd, NEE vEYA FR] A48 BT 3 AeH ST 2

pho] AL ZLED AAE AH(Alignment)skal, A& HARFAE Atolol 9AAIZ] F, wlo]ARLEDE AHH o=
1:

AR = ﬁHﬁ'Pé}(Packaging) A 5.9 ﬂ Zei/ﬂ ACF(Anisotropic Conductive Film), SOCF(Self-Organized
Conductive Film), ACA(Anisotropic Conductive Adhesive), Solder Ball %<& AF&E 4= 3it}.

B ool o AxeelA, 7] AEA dARRIIRe BvlelnEa E WY AARER oFod
gk, @gslelmEAd Al gARRslwe A%, Aoz AAdstel vie|AZLppE dexom
deE, 78 Y AR A%l Aol 4aE 2 G % el azde g o8

8 ¥ % 95 HxdW, 474 HAIRES o|&ste ALY FE, AC F2 DC HgS QY
Row, ACQl Aol Hete] 93e HsAITIAY, AAddS AAFAY, AdE lelFo E8%
o] FAS v AY, Adde FXsAY, Hsd
o] w3 S Red, Green, Blue wlo|AZLEDE FAIHTH. A A7
2 FAHY, 4 JARERHELS ] 52 279 Ao

ﬁq
o M

o
>
2
st
N
r’(
l.,
<1
L
Fx
e
ol
>
N
>,
N,
>
>
fd
min
mlo
£
Ol
ol
Q

et gl

o
-}
o
U
U
c—
=
(e}
m
)
o
i)
4y 2
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e

o}

AEAR  o]Fox P uEAE T R(releasingtemperature)oll wWel, holding state(T_Re]3}),
eleasing state(T_Ro]3) A& zt=t),

o

—

T_Re] W$= 250K<T_R<500K7F 2 4= t}.

T 29 (k) 9A 2 %= 62 FE5PA, RGB vlo]AZLED of#lo] Aol <#HE 2AU}star, olo] o] A=A A}
BA7F W E o] th4Ee] RGB wlo] A ELED oldlo]E 3 o HAElE mjEZ A olglo] o HAF & A7Z As
H4e QAT o) W el AR slHow A, g, Aew, eld 9 wH2wsd ol 8w 4 9
G Seel olo) WRE AEA AATAE Aol B Aolm A4 A5REE Y] W B4el
Qs Aol AT AE Pk Bésel A Aush, & wge) o AN, AR
AHEAE o] &al mlo] ARLED ofdlolE AN I G Tl Ao, tixEdelE FAstaAl = A
olglolo] gl <HE QVFE 4 vk, B dd o] A ArdelA, §A Hel(d. S)vE g"€E vkeke &
4% AsMRAen Qaeel o AFdels FHRnA Sk P NS BET F A0

%20 () @A W % 6% Frabw, ARAde ddsh] A 4749 4de s £0 0522 Y
50 nE2e ukA B4, S0 o%old & Ut

%108 & we] ) AAe] e A WE s R £ vl AR HaEdol) vl % 4R »
qAow ped Aol B wsl fEn wELA kh FAY vl DRlED o AEd el £ 729 Kool
G122 $7] BHTl o= (Vertical LEDs) oleloll AER FALLAE WA Sol AHE A% e e
2 9ol H&H PROIT, B Wy F dFo] mlolAnLED 9l/otldl N AENEE £ W toloxs A}
geromM wgEgel 4%, wxHe] golsel, Eubd AwEo] sbsaith. wE, ACF T ARA A4}

-

A2 eFons wudAY §48 B Jlwe] QA EA6 A REAE et wmad, GEn
e s Aegons 7 HaAe Ao A9 TER 4 L, el Hu Akl mdol uS g

9 EAel e T4l Fhss k.
4719} o, 427 x| RGBriol AR 7] WHTI| 0= AsE Y|k B wEds o wiHd Tx
= 493 REBrtol AR F7] wgtlo] Q=2 o] gatE A HlE hghek A= wjAd T2 spRI

% 12 ACFE ©]-&3%F VLED(Vertical microLED)®} Active-Matrix® A& BRIt FAAHS=, LEDY F H=
Fol A & Aol ACFe] ola) -2 Tl AAHLE ek AFuAae s 5 gl

= 138 ACFE o]&3F LLED(Lateral microLED)®} Active-Matrix® Z2& Bt} FAX O =2, LEDE Active-
Matrixell F&eta, F d5S BT dZds] FojoF s}, Hgk, F714Q A= A F4o] 597tk o et
Basl A wjAdS 2 "ok, oE o], 3HY /B9 microlED & dAsof & Aof, 3HbHY F=r1F el
A= g Aol Eojrtel sk FAF] Tt

T 11 E oo o AAde] mel RGB full-color HYaZdols FAsE A4S 224
Blue PFo]ZLZLED (GaN LED) oj@lo]l& A1 7]#e] HE|B wjE 2~ 9o AA AARRAE o]&3te] AW A}
[BEAE seh. =3, Aol A ZHEA FARQD, Quantum Dot)E A A f1x]o s8] Red,
Green AL PAE. FAE] e dE X2 Red¥ Green W, HEY HA &

2loy, RGB full-color T]2Zgo]2 aAE 4= Qlt}. Blue "Fo] A ZLED oj#o]E A
& sl ¥, 1 Aol Ay ZHEA FAEQD, Quantum Dot)E AEA $)X|o] wjEld 314 Red, Green =4
S FAF 2N RGB full-color HAaZdolE AT = Ut

shE, = 15 B & 169 FESHH, ACFE ©]-83)o] VLEDS Active-Matrixe] 942 F2& T3 dA4E AEE 1
EY2 RGB FAY vho]ARZLED vlxZdo] AellM Z4zke] wbmAl A= Fe tigk Zele] H|(ration of
length to width)¥= 3& FA3la, Zo| g F72] H|(ration of thikness to width)¥ 0.2 W] 0.55 2t

e

= 172 E 9o & FA o2 AZ3F Red microLED % Blue microLED arrays H.<QIt}.

ki
—
oo
rlo
>
)

- 2ol A GaAs Wafer ol Red LED Array © HA}F 374 Ao ALHS Holar, a5 AolA AL
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TAoz2 ZexE 7)# Aol Red LED Array7} AR ARIS ®olth
Boubgo] oMElB wmjEg A Fx9] RGB vlo] AZLED YaZdol: A /MEEo] e gl es W g
25 el o= 7k faEdolrn Ferd, H7)A Ade £ 7]7]ojvh. g, mpo]g R Afo]=e] R
LEDE o]&slo] o] tjaZddo] MR ofye} F7] Wwgriolo = 2w gojyE tulel2, AANY
22 sow & Jhestth. R, aEdE 1EE taEdelE g S ?f‘é%‘ T AL v°47lJJr°ﬂE A8
g 5 = T1Eelvlel, FAAAMR), 3D tz=Ede], ddHE txEHe] & HE&Ad FFgFFE 1ol Al
dels 2 s 2F 02 7gE ME} EE%&, ol = HEe WAL AFFEA A, 9857
7] B 2mtE 7]7)e] dagh AWA s FdlololFE, Mg, dHudelA AMEHE g HaE
ol 7Ax] thFdk A7)e] mE| YL vlo] L ZLED qﬂg 017} & 7h53e).

EH
R=35)]
AT AL SAH NS AR L A
e} {d)

] Ty - T S T era—
BRI BRI E e il AR i Y i T AR AW RLIERELFLL EL AP L LLLE LT R TR AR ]

W W

- b b !whl- -Hnl--hd.'ﬁl-l-l-

& LED Chap Array armachoment i

lll'\

i

s T s s

- E = =
!-m v, B Tl bt
IR I e fan L G [T ——yp— 1) b o s aaci s L
S B R LT T™LL] ok o b A BT PUR YU NRE A
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E92
iy (k)
B
EEAEH P
S
e AT W NLWH R ¥rma Ay 8 PP oty .......-q‘-s?n_"n'!'rnu.
iz 'W“—'IHJ\"!'."I LS R LN LR .}'FN.-I'LI“I

EHE3
'r Heat & Pressure ‘
~ o Thermo-setting Resin
£8 || RS AT | Mechanical adhesion btw LSI&PCB
E'& e i ¥ . S N
= Electrical Conduction btw Electrodes

Non-Conducting
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SIHS4

Stress

_ - , Stress
N Propagation

Initiation

Substrate 2 Substrate

- g

LED chip Removing mask &
isolation Selective etching of Removing mask
Subs.

(b - =, e D e

LED chip Removing mask &
isolation Selective etching of
Subs.
ETH6

-

Releasing s 3
Pick-up (Selective laser N HEN N
(Mechanical contact) irradiation)
mejoje E
‘ - . - miicc: e, e
sl 1D micmLiD ol D
| HE AW (ACF ) I e
Repeating 3 times Heating&Pressing all at once
(Red, Green, Blue) (transfer&interconnection)
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=97

(a) Selective Laser Irradiation

Laser Releasing on
ACF/Target subs.
- - -
i1 UE AN (ACFE)

(b) Selective Heating (%)

HEHVMRIY (ACF §)

(¢) Selective Heating (microheater)
Mictoheater M B |
» -

HE AU (ACF §)

. EN Em Releasing N N
Pick-up (veltage change of
(Applying voltage) selected microLED)

- - -
= HEAI 0 et ) Il e

Repeating 3 times Heating&Pressing all at once
{Red, Green, Blue) (Transfer&interconnection)
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Transfer Tooi

Transfer Toai

Electrode Electrade Electrode

/ﬁE%’EjA}%‘-H{ (ACF §)
M %ﬂ m ,,,,;..‘ mﬁ ) Active-Matrix
. Gate e

it Inslatar Insulator

Protective Layer

Target Substrate

<Cross-sectional view>

CjAZ0|

2 24 (RGB)—

/ Active-Matrix

<Top view>
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HEYHARA (acF §)

(a) 59 )num-mtrk

Quantum Dot (QD) patterning

'8 N\

¢

Red light Green light Blue light

(©

l-----------—--------------l

-
h‘~~

_17_

SIHEd 10-2019-0096256



e p——

Complex
Interconnection
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|5 : 2jm, & : 10um, Hol : 30um |

<Cross-sectional view>

(591 - 5pum, = : 10um, 0l - 30um |

<Cross-sectional view>

<Top view>
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JHE ol

prnl
=)

EH17

~ VAR A

s Tor Doiki2

. .... .A;M..J.ﬁ‘n\vbih@

Red microLED

e
ot

F

=
Al

-GaAs Wafer &0l A X{|7{ El Red

LED Array (HA}

-GaAs Wafer 0] /= Red LED

Array (TIAt 38 )

Bt2gl 7| Zof H
HAFEH 3)

=
=

F Red LED Array (

-
o
_

A SEHe =R

A
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EH]9

(a)

-
-
=
-
i

-
~———
—— .
- -
- e

":—————————————_-—*1

) Active-Matrix

(a) Active-Matrix Backplane on Substrate 1

(M7 2o C]AE2[0]8 YE| 2 B EA 0f2|0] H4)

Protective Layer

(b) Protective Layer Formation on Active-Matrix Backplane

(H17|2e] HE|2 BHEE| A 2|0 2= U microlED TEHE HHY)

— 21 —
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Substrate 2
(®27]h

(c) LED Layer on Substrate 2
(X270 LEDE +35t= TSR Y F4E)
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Seed Layer

Substrate 2

(d) Seed Layer and Stressor Formation on LED Layers
(H271E2| LEpZT 25 0| seed Layer W S ZE HH)

EWH23

(e)

Mechanical
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MicroLED Chip

Seed Layer

Stressor

(f) LED Chip Isolation & Top Contact formation
SHS UM ep E E22| R E4FHFEY)

( ) LED Chip Array Attachment

Selective-Transfer Carrier Substrate

Seed Layer
Stressor

(g) LED Chip Attachment on Selective-Transfer Carrier Substrate
(HEX AAl M2 7180 e H OfE|0] F5)
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Selective-Transfer Carrier Substrate

Removing

(h) Removing Stressor and Seed Layer
(88 S U seed layer M| H)
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R

Red microLEDs Green microLEDs

on Selective-Transfer Carrier Subs. on Selective-Transfer Carrier Subs.

Blue microLEDs
on Selective-Transfer Carrier Subs.

(i) 3 kinds of Selective-Transfer Carrier Substrate (Red, Green, Blue)
(Red, Green, Blue Al| S &F2| MEH 2 A] HEF7]E X =

_26_
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=28
(i) Selective Releasing
(Laser, Heating‘EIectrostatic e)
0 ®o®o®.
ode e %%
@ ... & _ @
2o el
S e S S <
Y e ‘.“...‘- N
‘:‘.‘.“ ""‘..-’;._
- o - > @
+ o 0 @
@

HEM MAHEIH (ACF SN

Selecti easing
(Laser, Heatin rostatic Force)

Selective-Transfer Carrier Substrate

microlED

HE QTR (acF S)
"\ -1 oWy | NN ) Active-Matrix

Substrate 1

j) Selective Releasing of MicroLED Arrays on Conductive Transfer Medium/Active-Matrix
| 1 f Mic d sf dium/
(UEIE fE=A Q0] HEEGHARAE A AT F, microLlEDE S 2 0H0]
Hols Ao HEiH o2 22w
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EH29

(k)

External Force
(Heat, Pressure, Physical Force, Ultrason®
Wave, Van Der Waals Force, etc.)

External Force
(Heat, Pressure, Physical Force, Ultrasonic
Wave, Van Der Waals Force, etc.)

Red Green Blue
microl EDr micralED microlED

L N AN B, A0, A

Substrate 1

(k) Transfer/Interconnection of RGB MicroLED Ar
(Red, Green, Blue MicroLED 20| = f_ﬁm—‘f’—rﬁr% oll

fegst ¥ (e, oS Xou) H=wA 8 5)2

QI715l0d St ol FAY )
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U] Protective Layer

!ll):ll’l"ntecti'vel.n r Formation
(MSHIE AEel/| B s INY e
S szt Bes HY)

Top Electrodes

(m) Top Electrodes Formation

(FFHES 34
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