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A2 71l LED thsubehs A S35k JA;

7] LED thuteks A2 7o 2 Ry wheshs dA;

471 drels®l LED thsubet Aol w3 ss A5sta A7l 9d Ar] LED vsdhes 3 H #E
(chip isolation)sled, TF=9] wmlo]m & LEDE Alst= wHAl;

A7 59 wlel a2 LEDE AAIA @7 gk F2skE JA;

dE|H wEY AT FAE Al 7] Aol A AAEAIE AFsta, 7] ool whelA2 LED7E
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A% LEDE PFAste w4
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37 AL e 8 v, AE e 92§98 Eeay wEs xeele VRE F o 3,
JNE]H wjEel~ RGB 28 mpo] ARLED t]~ZHo] Az,

AT 7

Al 6 el 2dolA,

7] A2 7ol A5 H LED vkt Aol §8%& ASsta

7] LED opsdbate] whg] gdAlo A=, 7] S8 5ol 7IAA 2EHXAE st §E8€53 AZ%E LED thEubEt
S A2 7|Ho2RE vl sl

NEH vl RGB 44 vho] ARLED TlAB o] Az,
2T 8

A7 Fell 3lolA,
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NE|H wlEY X~ RGB 4728 vlo]| A ELED t]~Edo] Az,

Al 6 ol 3hoiA,

7] thEe] wpolA R LEDE A7) A1 7)9e] HEH ujEE] o

A7 ANAG RS Fo) Audor Hely
o] vlola 2 LEDE FAske wAd lolA, 7] YAARI RS BARAR o] TR Fr|nR A
ME]B ujE2] 2 RGB 428 vlo] ARLED tlaZ e o] Az,
A3 10

Al 9 Foll SlolA

A7 FA71 9182 += T _R(releasing temperature)o] W&}, holding state(T_R ©]3}), releasing state(T_R
o)’ GHIE Za

T_Re] W= 250K<T_R<500K ¢!,

JNE]H wjEel~ RGB 28 mpo] ARLED t]~ZHo] Ay,
A7 11

A9 el loj A,

A7) wholAz LBDE AuAom delgaht wlt tael nlolam Lol A P41 nEa
Hed QA agslgel dolq, 94 L vielARH 3 o subE olgste] AeKow 4
AW A9 Qe = B 54 Y vhol AZLED T AT de] Az,
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i
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7] AEE wjEY s wEp 2903 EdA2H(switching TFT), ¥ 445 EMA2E (Driving TFT) 3 HFef
HIAE (capacity) 7F st 75 A= 48 2] AE|E WfER X RGB w49 vho]ARLED HaEwe] Al
iﬂo]'ﬂd.

37 13

A6d, A7, A9F B AL0F F o= F Fol] SlolA,
7] HE| B mjEZ A= bl LE
[e)

EWA 2 Eeﬂo E%Cﬂl THE ES %LHHO% A=A AARAES 53
ulo] Z 2 LEDS} AAHE A JdEH

o] %
AT 14

A}7] LED th5Hbuto] A= Z(Seed layer)S F712 238t 20 NE|H wjEZ 2~ RGB 2 3E vlo]AZLED Y

A7l A= F& Cr, Au, Ti 2 Ni & o= gy
LED tlA~Z¢o] A,
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37 17
A6sk, A73F, A9 L A0 S o= 3+ 3o oA,

Ab7] mlo]lA & LEDE 42213 wlo]3 = LED(Vertical microLED; VLED)Sl, NE]H wjEE X~ RGB 428 wnlo|a =2
LED t]2=Zdlo] Zﬂ—l— A

A3 18
A6, A7, A9E L A103 F o] T+ o] glojA],

/‘é {*}%ZHE ACF, SOCF, ACA %+ Solder Ballgl, JEJH wjEZ XA RGB 43 wlo]AZLED U2E

B ode HAREA 2 AdEA HAL 7]ES o] &3 JEJH vlEY 2 (Active-Matrix) RGB 4723 wlo] A ZLED T
2Z o] AZH & olo osfe] AlFH MNEIH wjEZ A(Active-Matrix) RGB 4218 wlo| I ZLED t] A7 o]

el Ars} ARslol A fageols AR @%uﬁiﬂii 890
Wz & skl LEDy= A (LCD), CRTeH= o] ARA] X g— ,
= Aol glem, ofed FHow Qlete], v dxr)7]e] t gl

ppo] A ZLEDE ¥ FE flo] AR dle e 249 wdAelt. BlE W= LED 245 ]9 =ol= WA
= Hds wE7] el A7)sh I, sl ZlQM BTk SHAIRE 24 LEDHS 79l A= A g4l
S AFke] Aeal v R @ob diytE TV Akl A8-8kr] e

A ZUAE 7R ellA 3 teoleEst g2 2AE AlFshs A7t @88 AdHa k. GE 5o o
IS 553 A110-13625165 = WFTo| o= kel FaTS AR &, AApE SEHFAA, 27
& WA= G B AT S dolAE RAbet], dEThel e s 2SS IAT|Ho R RE Eels)
= WAE xdee 29ME FA9 T toleE AXES JiAsta Qloy, v WHe ol vl Y
AN A g} AT Abole] FEHE 918 Mo FAH(HolA YZE o FFHPE P8R FuE JE

of b 8L 71 7ol wlsl gAgo] Hatetal &b LAl el vt
Wy o g
S EstE= A

Webd, 2 ool Aidstnat s HAE B A& BARS AAT &
AA} 716 o188 AEN WEY s RGB £4% o] ARLED T]sEeole] £

A 2

471 AAE A Adstr] flste], & BE2 Al 7)ol AEE wEYAE JAs= Tl A2 7]l LED vt
oS A Fakar, 7] LED thsrte Aol §EFS AFete 9l 7] $8Fol VIAA 2EHAE Tlete] &
HS3 29 LED tsHters A2 7o wiE wrejshs @A A7) S5 A2E LED v Aol v
AFS A5t A7) s H 8 #2(chip isolation)dltdd, 85 MWl T4l nmlo]|A R LEDE A3t
WA AuHew FH5S AE & vagre] wlolA® LEDE AEA R ATl FA "‘-5, +YFo
E25E vlolA® LEDE weldhs @A dEH wiEYXATE FgE Al 7| Aol A=A AARRAE ATk,
471 tare] mpolA R LEDZF F-AE AAIHGDYIES A2 7 flel Fge] midd 5, dsh= %”]ﬂoﬂ 7} whol A



[0007]

[0008]

[0009]
[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

SEE46] 10-2095215

2 LEDE MeH o P4 (releasing)dte] vlo] A& LEDE FAshs @Al B A7) who]Z & LED Aol 99
= MR, AR AARRAZE WgEo] tare] mholAR LEDE 3 Wl NEHHE vEHZA o dAF
A71A dEiEs 99sks WAE xdshs AHE WEZ2 RGB 74 F whol ARLED "ol AU

2oyl A AAlde A, 7] HElE fEYxs vhel 2913 EW@XAE (switching TFT), 2R 75 EdA|
2E](Driving TFT) 2 ¥heb FHsfA € (capacity)”} 3l % A= A" AL 4 Iu},

2 odtyo]l A AAldolA, 7] HEH uEYaE vhEt P EdxxEH =g FEd HlE &8 H]E)
o, AEA HAAE-AES F3 vlo|a = LEDS} AZA =,

2 oabdo] o AAldo) A, LED th5EEte] A= Z(Seed layer)S F7t2 F2hst 4= gt}

ok o] o] AA oA, A7) A= ==L Cr, Au, Ti, Ni< 233 2529 4 o).

B oabg o] o AA oA, A7) $EES NI, Al BE Al FE5350] 22 BE 2ES B dAYE AY + 9
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e

W T Fd /140 BAS AAs] 98, e Es 9o g RB vhol ARLED ojdlo
A=A AARAE WA el Balol A4 % AEdAFoRM, AEB WEYA T2 RB £4Y el

ZLED(VLED) Yl&aZdolE ?—ﬁio}% e EAHJo= s,

E ogtlo A ALgEE "HEH mjEE A(Active-Matrix)"® §o]E T]AZgo] Ao EAstE AL spEA O
2 HH Pl waem, shdo] wra AAke] FHo] g AFEY mEF A i FAo] 7Med taEy
o] F5 Wrjo|t}. HE|H wjET A ojyol= vluE A9QA] EMX| A, v FE EAdXAEH, vk A9 A g}
shufe] HAE FAET. S, B gAlA AdolA dER mEY s HEH ujEYs ode] e tjaEy ol

& En mpE s ofdelx ¥ £ vk,

e

o)A, mlo]a R LEDE 213 wiola = LEDY + AUvh. A3 wmpo]a = LED(Vertical microlED; VLE
D)= sz AxEA, F AFo] LEDY AaliolA A7 AdE= F2E yepdr. o8& %9 LED
Al "ol 4o oddde] Wolrh AA Wl Fgo] Tal, AT wjao] wEEly] wjio] PAsy] £olsh
W&o &34 o]t} A B WA A Ao A wlolI® LEDE RGB vlo]l=L® LED olde], wlo]= = LED 3 o
glo], mlo]= & LED ojglo], mfo]I & LED 3 o= B = Ju}.

e

1% e B owgel O AAde) mhE QAR R AuE A4 /14 ol g% Elu = s RB A
3 vholZZLED tl~Eeole] AR (2)-(mWAE Bzl

T 19 (a) GAE F=xsHAE, Al 7|3 gaEdo]d& dEH EYX offo](Active-Matrix)7} FHTE. &=
ws) 2 AN, Aol AEAGlS e dEL A ofelel AsHE WY} £ A8 Oxide D) 3 7]

sHAIH, A2EHAZZ(LTPS TFT) EAMXAH 9 AN e v A E(a-Si TFT) ERA~H B 734
HZ AzxE 4 Ak, 2 @iy A AAjdA], 7] AtstE dhet EWXAE, A2E2AEE EWAXLEH, H
AAAYE EWRA 2= AloE Ao wel AH Alo]E(Top-gate) 7%, 35 Al°]E(Bottom—gate) 7% &
AL 7}, A= 9o wet FZh 8 (Coplanar), 2B/ =3 (Staggered) &5 4 &0 7153t}

o] A AAdeA], 7] AtstE B ERRAHE Ao E(Gate), 422(Source), Z=#HQ1(Drain), HEJH
(active) ¥ HAZ(insulator)oZ ¥},

e

oo A AA A, A7) AbstE vty ERAAE Q] Alo]E(Gate), AZ/=#QA(Source/Drain)F Cu,
Ti, Al, Mo 59 +% E4o]y} IT0(Indium Tin Oxide), I1Z0(Indium Zinc Oxide), AZO(Aluminum Zinc Oxide)
S EH ’&ﬂ% AEAR o]Fo]d 4 . =3 AAZ(Insulator)S Si0x, SiNx, AlOx SOoE o]Fojd 4

o  MEHZ(Active layer)2 170, IGZO(Indium Gallium Zinc Oxide), ZTO(Zinc Tin Oxide), ZnO(Zinc
Oxide), HIZO(Hafnium Indium Zinc Oxide) SO & o]Fo]d < ).

B oabm o] o Ao A, A7) A1 7]#S Si, Sapphire, glass 59 Wafer, A7, §
ATH 53], A7 Al 7jE2 gwd {7 vy AYE J|H Qo= §d3 ZEaE
ool faFe el FAshrt 7hedtH, ol < RGB wlo] A ZLED tlAEHo

il
= o

19 (b) GAIE Fxstd, dEH wE 2 ofdo] AR AAE HI3] Y% HeTS TE

EWX2AEY =g ¢l A mlo]m® F7] wgtlo] Q= (MicrolED) 94248 93t Zo] dAHT. EH o

AN A, 7] BEFS mEA B, Silx, SiNx, Al0x SO o]Fod 4 glon HF <

Ni, Cu, Ti, Al, Mo %9] < EZoly} IT0(Indium Tin Oxide), 1Z0(Indium Zinc Oxide) AZO(Aluminum Zinc
& ol&ste] A + glom, HEFTHT FA = T 3

s O}H t

T 19 (¢) HAIE FxsIH, A2 7] EFtio] o =(LED)E T3k F71E4 7|9k t3ubvto] F34/37
o, 2 oo A AAdelA], LEDS] TRl wet vhFutete] delx i, ek 1o weh B 7|3ke] F =S
AA "ok dE & aASﬂ—&(GaP_yellow and green light, AlGaAs_red and IR light, AlGalnP_yellow,
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Subs.
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Laser
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(Mechanical contact) irradiation)
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- -_- )y - oo
==z HEHHAWH ACF ) I B e
Repeating 3 times Heatina&Pressing all at once
(Red, Green, Elue) (transfer&interconnection)
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(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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<Cross-sectional view>
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<Top view>
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) 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)
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LED Inorganic Multilayer

Substrate 2
(#2718

(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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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_

SS=50l 10-2095215



EH28

(i) Selective Releasing
(Laser, Heating, Electrostatic

Code

Hed HALRI (ACF &

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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(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
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