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(57) Abstract: A micro LED device according to the present invention is provided with: a crystal growth substrate (100);
and a front plane (200) that includes a plurality of micro LEDs (220) each having a first conductivity-type first semicon-
ductor layer (21) and a second conductivity-type second semiconductor layer (22), and that includes element separation
regions (240) positioned between the micro LEDs. The element separation regions each have at least one metal plug (24)
that is electrically connected to the corresponding second semiconductor layer. This device is provided with: an interme-
diate layer (300) that includes first contact electrodes (31) electrically connected to the first semiconductor layers and
second contact electrodes (32) connected to the metal plugs; a back plane (400) that is formed on the intermediate layer;
a fluorescent material layer (600) which converts electromagnetic waves emitted from the micro LEDs into white light;
and a color filter array (620) which is supported on the crystal growth substrate with the fluorescent material layer there-
between and through which color components of the white light is selectively transmitted.
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21 BLUVENE23%, MOWLED2200FE 1 EEKE2 1 BLUH
FE23HH, BEXH - ZEMNICOBL TWD,

B1AICRINDEDIC, B2HBHEE221F. uLED220T&ILR%
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EBTSV24, FEEFBEBRTEZT i NNy I 7BAEEBYICEEINT
WBDTHNIE, MOULED220DE2HEXE2 2HASHBEIhTW
TH LW,
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ARTOEBEEICEWT, 70V M fL—22000LEIE. BT AIK
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FEFE2 2ICBIMICEEINBZRY., F22249 7 NBHB3 20DEED
BHEEIRSWV, LT, $1aV9 0 MNBE3 115, EHOLED
220DFBTHBEE21IC. ThETh, MIILTESHICERINATWS
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i TLRIVY I, BEIZELW, 2O &iF, F$EFEEERMEAWTE
MG BN ) TL—VA4005HHMT B EEB/RBICT 5, ARERICSITS
MEEFREERM] & FEE, BRHE. ILREEROEREHET D
TRRE, VYIS TA4BLVIvFUIIRICE > THEERENRY—ZV T
2IREEST, 8P, KPMEICHSWT, TFEEIhAEFTKE] &&E. %
ORENIWCEETDOEELIEMIBICLZEEN3 00O nmUTTHZIRER
BXT250ET 2, FELWEBHREBICEWT, COBREIFT00nmlL
TTH 5B,
BURT1AZSRTS, M1 AILRINZHICEWT. FEEBES3 0 014,
TiHAKREEZET2ERARBEES 8280, BEMBEIS 81X, E18LT
g2aAVH U MNEB3 1, 322FnThARAv 7L —24000ESXMORK
ISR T 20088 DA VY I MR—ILEBLTWS, A4 hKR—IL
k. ET7EMB3 6ICL>TIEBDODLNATWS,
ARETOEBHETIK. Ny o TL—2400%HKRT ZHIQEEEICEWD
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0 0 AWM 2Rl $2WIEHAERFDIIRICH T2 MGEDTHEITIE.
Ty F/Ny UM ERBRTE (CMP) LENMFEICAVWLONES
<Ny o FL—v>
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M3k, uLEDFNART000MNF1RTLAF/NA &L THEBE
PHBEILBITZY TEROEANLEMOBETH D, 71 AT LA T/NA
AD1EADEEIE. HIAIER., G, BREDEAZABDY TEERICK > THE
RENBDZ, M3ICRINBFUCEVT, Ny o TL—r4000ESEE
. BRATFTRFT r1, REIABTFTHRFT r 2, RESECH%ZE
LTW3, R3IKRINTWBuLEDI, Nvy2FL—2400TiEAL
7YKL —=—Y200RICFEELTWS,

M3DBIcEWT, BIREBTFTRFT r 113, 7—49 714D L &ER
SAVSLEKERINTWS, =954 DLIF. RRTINDINIRR
EHRET DT Y ETEESERTHD, T—9F74A VD LIFEBRATFT
RFTr1aNLTREBBTFTRTT r 2045 — MIESHICERINS
o BIRZAVSLIF. BREATFTRFT r 10XV /F7%FHEHT HES
ESMEIRETHD, BBRATFTRFT r2F, U —34YPL&EULE
DEDEDERIREEZFIET 2, REATFTRFT r228F T u
LEDZENLTNRT—SA4A Y PLALGEMS A VGLICERSRNDS, 20D
ERMPULEDERNEIES, BRETFTHRFT r18470LTH, #E
BFECHICLY, BBATFTHRFT r 20F VIREIZHEIN D,

Ny TL—r4000EKERIF. BIRATFTRFT r 1, BHAT
FTEFTr2, F—49514YDL, BLVPBRSA VS LA E2EH#E5
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O0%HET S, M4 AL, EE1 00 TICETAERICAH > TENDER
100D—E%ZRLTWBITT TR,

[0062] B4 BICRTELDIC, ERT1TO0O0DLEEI1O00THALE2EETRDFE2 ¥
B@FRE22, BHAE23. BLIUTFE1EEBHROE 1 ¥EHFE2 1 223LHEHK
DEERXRBEIEY XD vILERI TS, SXEHEIF. BLH) VL%R1E
BUHFBEROBEREIEIF VY IRRETH S, BIEHY D LRIEEYE
EBAROREIL. BIZIEMOCVD (Metal Organic Chemical Vapor Depositi
on) EATITIENTES, FEBREARET 2 ML, BREARPICK
MBS R—FINhE5,

[0063] LEERI¥EHKEBEZSUFERFRBREBE280%2EMR1 00 LLICHMRL K.

Bl4 CICRTLDIC. SRAIMI ZFB1HEHEE2 1 LICEKT %, YR
M1i&, RTFOBEER2 4 OO RBLVCNBARET 2MAO0%BEE L TL
%, EWVEZBE, YTAIMIIE, RLED220DHREBLVHEELRE
5, ¥EEABEBREE2800DIB, TAIMTICL > TEDORTWAWE
NELAHLLIVFVITBIEICLY. BA4DICTRT LIS, RFDREMRE
H240%ZHRETDMNLUYFEEKT D, COTVFVYT (AYTvFUy
) 1. BIAIEFEREMTSZXY (I1CP) TyFUSEFHIERIGMEA F
YIvFUT (RIE) ZFRICE>TITITENTES, TYFUVITDRIE
 NUYVFOESICE2HEEE2 2AENZ LD ICREINDE, TV FV
TICE>THERINE ML Y FORIEFAZIE0. 5 umllEDS umllT,
ML YFORIEFAIES umlET1O0OO0O umAlTFTCHYEBSL, B4DuLE
D22 0MDMEIEIE, HIAIES umllET1 00 umBlT, BEMICIZT S um
THYBZ, TvFUTICE>TULED2200DAIE220SHEHLT
W3, EWZ5E, MAOuULED220F, TyvFVvFIn/AE (etc
hed side surfaces) 220s%#HLTW3, M4 EIX, FE2FEAERE220
EEMENTY FU I INIRBERERAMNITRLTWDS,

[0064] RIC. A4 FICRY &DIC. RFOBBEH24 0%M LK 1Y
Y NEBM31HLTE22V9 I MNEBI 22T 5, COBICHITS
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EROFICHWT, wuLED2200DHIkIE. BIEHMICERETH D,
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>THLIWL, RARLREDEAR. HIWIIEEAETH>TH LV, B5
Ald, IEFOULED220%E22uL EDFT/NS ZD—E% =T /IR
MTHY., M5BIE. TOFEHTHS, 5 BICRINZHUCENT, F
FHBSEFH24 013, E2DOuLED2200RIESEDIBDAHIEIED 2
5&, wLED2200EDEEEZBOZERE TS24 5 EATWVWS,
COEBTZ7240BFICLY., RFOHBRH2401, B2DuLED
220NN EMHMOULED 22005 INARERELR
WEDICT B ENTES,

<EMaE>

T, AERICLEZ uLEDF /N1 ZOERMNREREHLES X SICFMIC
AT %,

B6 %575, AEBEHEICETDuULEDFT/NA 21 000AIIE, i
i L7 BEARERG & AROBRERBATVWETA AT LA TFNAI A TH 5,
COULEDTFNAZX1000AIR, BABLV/ FLEARAEZERT S
BRERER (UUTF. TR ) 100&, ER100LICERShAE70O
YEFL—=2200&, 7OV ML= 200 LICHRINZFERBI3 O
Ok, FRB3 00 LICHERINAENY Y TL—240085BATWES,

RIC, 7 ADDLET 0EBRLANS, AEFEMREICEITZ2uLEDT
NAZT000ADENRS LUVHERED—HIZ5RIBT %,

FY. N7A%Z5RT 3, AEEHETIE. MOCVDEREBEDODRBERNIC
ERT100%ZEE, BADHRZMHMK L TEIEAI D LRILEYHERK (G
aN) OIESFIvILRRETD, AEEMEICEIT2EMRT1 00IE. I
ZIEEIAHMEO0O~600umDY 774 7ERTHZ, Eix1 00D LM
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OFEBEEE 2 IFFBEEmE LEAICBELTWTH LW, -, E@100T
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[0074]

. ChoDRBRENOBEREIIMERLTVWTE LY, EiR1 00 IFHAR
BICIEBERIRTHY . ZOERIF. BIAIE 1AV FIrL84M VU FTHYES
o BEWR1O0O0DHRELVH A4 X, TOBICRESI LT, BEHTH->TH
o, Fo, ARROERT 00 ZAVWTHERETIRZED, REMICER

OOMDAEBZEAY bLTHEMBRICIMILTH LWL, T, LBWAKRER
ER100ZAVWTHETIREED, RMEMWICTHROERTO00E2EILT
BEROUWLEDTNAZEERLTHLWN (v Fal—2ay),

MOCVDEEDOKIGEARICIE. 9. MNIXFILAYDL (TMG) &F
EMN)ZFIVAY)OL (TEG) . BLUYSY (SiH,) Z#Hi6T 5,
ER100%21100CRHEEICMEAL. n—GaNE (BEX : flxiE2um
) 22nERRIED, YSVIENBER—RYNTHBS | 2EBT IR
HRATHZ, nBEFRHYOR—EY TREIE. HlZIE5X107ecm3THY
55,

RICS | HOBEELED, ER100MDEEA800CKBEXLTHRELT
RHIB2 35T 2. BEFEMICIE. £ GaNBEEELRRIEZ, &
SICRIAFIAYT DL (TMI) OHBERBLTI n,Ga N (0L
y<1) #FEBE%A#HKKRIt 2%, GaNEEES | n,Ga,,N (0<y<1)
HREBIX2FEHULETRBEICRREIER 2 &ICELY., BEHEE L THET S
GaN/ I nGaNZEEFHFRA2ETIHNAEB (EX :fHlXIE100nm
) 23EWRTBIENTES, | n,Ga, N (0<y<1) HEBOHKH
ZWHD. RERBBRICBEWTHFERNOF v ) 7EENBEICKEL
RBZEEMFITED, 1 DOFRKE23H2D0DGaNEEBICK > T
FNE—D I n,Ga N (0<y<1) HFEZBLTWTHLWL, n—
GaNE22nDLEIZI n,Ga,N (0<y<1) HFEZEBE#HEHKL. |
n,Ga, N (0<y<1) HFEBOLICGaNEREEEZFKLTHLL, |
n,Ga,,N (0<y<1) HFEBIE. Al ZZATVWTHELW, BIZIE |
n,Ga, ,N (0<y<1) #FEBIZ. Al,I n,Ga,N (0=x<1, 0L
y<l. 0<z<1) BHEHRINTVWTE KL,
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[0075] HHAEB2 3DWEE. TM I OEBAEEILEL, ¥+ ) FTHRICERICNA
T. KROEHBREERT 2, RREE%E850C~1000CICLEREIH,
RUXFILTILEZZUL (TMA) &, pBR—NVNTHEIMgDERREE
LTERY I ORVA DI TRV UL (Cp,Mg) H#IEL. p—A
| GaNFA—N—7O0-HEBEZHRRITTHLL, RICTMADHIBEZ=E
L., p—GaNEB (BEX : flx1£0. 5um) 21 pERREIHZ, pi
o F—EY TRER. HIZIEE X1 07cm3THYRFS,

[0076] RiIC. M7BICRT LI, MOCVDEBORIGEN SHEY H L&
1T00ICHLT7A4RMNI VIS T4BLICIVvFVITIRETIEICLY
. P—GaNB21 pBLURNLE2 3OREMES (RFOHEH24 0N
BRENZED. FBI HAET. Sum) #FEL. n—GaNE22n
D—EHEBHIED, ZBLHYVLREEFOIYF VIR BRI D LD
I, BRRAZROD TS AT EAVWTITHONES,

[0077] B7 CICRT LD, RFDHMEE2 4 02 HRET 2 EHEIBDAH KK
M2 5 THET, IBOAAMBY2 5 OMBREL OB A EIZ. EFBTHS
o BIIRINTWVBHNCEWT, HDAA#E Y2 5 0 LAEAIZTIEAEI N, p
—GaNE21pDLEEERA—DULANIVICHAELTWS,

[0078] BI7DICRT LDIC, EOAHEEAD25D—Bn—GaNE22n(
EYTLEBA (RIL—FK—I) 26%5WKRT D, CORI—FK—IL26IE,
SRS V24DMNBEIVPERERET 2, RI—FK—IL 26 FZXE
—LA5 umU EDOERMIR, TALERS umlEOAEKZELTWS, £
oo ZN—FR—I)L261E, BIZIEET1 CBLUVBE 1 DICRING LD Ik
EETZERTSV24ZNRBIBMREBLTVTH L,

[0079] BI7EICRTLDIC. RIV—KR—IL26%BHZ2ERTS 724 %ML
.70V =200 LEEFEILT E, FO®K, F1 VYV ME
M31HFIVE2IV9 7 NEBI 22N T %, FHAEF. HIZE. Tv
FIRy o, BRER. LBV M3 7R EDEEOTOERICE>TITD
ZENTES,
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[0081]
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EBETSS572415. n—GaNB22nIcA—I v 7ERETY D,
ZREFAIYZTL (Ti) LG/ FTEETLIZ0L (Al) BREODEEM
SEMINGED, EBFS57 2415, n—GaNEB2 2 nIliEMT 359I
TiZz2UEBEOE (BIAIET iNB) Z2BLTWVWAZENTFELW, T
NEOHFER. BEROF—Iv I/EMEERTSZIEICFES5TS5, TiN
Bid. n—GaNB22n|lEMT2T i B2FELIE HIZAE600T
REOHNEA 3 0METI &L >TERING S,

BI1HLICE22VH I MNEEB3 1, 3218, EEBDHES LT/ —
ZUTICE > THERINES, BE1IVY I NEB31ERLED2200D
p—GaNE21p&DETHE. € —*¥EHRREMEHRINDE, £ —I v
VEMERIRT S0, F13V05 0 NEB3 1 OMRE., flxidas (P
t) BLV® S/ FEENRASTYTL (Pd) RBEOEEBMILBIRINGE S, Pt
FEPJdDOE (BEX :#50nm) ZFE LK. HIZAIE. 350CHE
400CLUTORETI OMNEEORUENTTONGS, p—GaNE21
PICEBICEMT 2EDICP t FLIEPJDBAFEELTVWNIE. ZOBD
HiZikttoERE. FIZRET i B (EX :#50nm) LT/ FTLIFAURE

(BEX :45200nm) PEEINTUVWTE LV,

p—GaNE21 pDLEICIE. pBRHMMAEGTHICEREICR—TX
NEBEEIMERINTVWTE LW, F2aV49 7 NEBHB3 2. FEHFTIE
B, BET 724 LERINICERINDG, CORH, F2aV5 U NE
B3 20MRHE, BKWEENOZBIRAETHD, BE1IVH 7 MEBI 1 H
SUE22V9 7 BB 213, —KROEHRLEEBEEZ/ N9 —=2TF 3
CEIE>THERINTELWL, TONRNSY—=VTIE, VT M T7HEL,
FB1aAVHVNEBITBLVE2V9 I MNEBI 2OEINEEICEHFL
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