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A light emitting device according to the embodiment includes a first semiconductor layer; an active
layer to generate a light on the first semiconductor layer; a second conductive semiconductor layer on the
active layer; a transparent electrode layer on the second conductive semiconductor layer; and a multiple thin
film mirror on the transparent electrode layer, the multiple thin film mirror being formed by repeatedly
stacking a first thin film layer having a first refractive index and a second thin film layer having a second
refractive index different from the first refractive index by at least one time, wherein the second conductive
semiconductor layer has a thickness satisfying: 2 + ®1+®2 =N « 27tA, (0SA<7/2) in which, ®1 is a phase
shift occurring when a light, which travels in a vertical direction, passes through the second conductive
semiconductor layer and is expressed as ®1=2nnd/A (n is a refractive index of the light, A is a wavelength
of the light, and d is a thickness of the second conductive semiconductor layer), ®2 is a phase shift occurring
when the light is reflected from one of the transparent electrode layer and the multiple thin film mirror, and

N is a natural number.
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A light emitting device according to the embodiment includes a
first semiconductor layer; an active layer to generate a light on the
first semiconductor layer; a second conductive semiconductor layer on
the active layer; a transparent electrode layer on the second conductive
semiconductor layer; and a multiple thin film mirror on the transparent
electrode layer, the multiple thin film mirror being formed by
repeatedly stacking a first thin film layer having a first refractive
index and a second thin film layer having a second refractive index
different from the first refractive index by at least one time, wherein
the second conductive semiconductor layer has a thickness satisfying:
2e01+®2 = Ne2ntA, (0<A<m/2) in which, ®1 is a phase shift
occurring when a light, which travels in a vertical direction, passes
through the second conductive semiconductor layer and is expressed
o as ®1=2nnd/A (n is a refractive index of the light, A is a wavelength of

the light, and d is a thickness of the second conductive semiconductor
layer), @2 is a phase shift occurring when the light is reflected from
one of the transparent electrode layer and the multiple thin film mirror,

and N is a natural number.
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YRR BBRAAR - 5 ERBE 170 REAS K » BbAd
ZRMTFHIREFAERBET RO AFEALEE 100 PR AL -

AEXY BH @B ARBETEAEALELE 100 9555 T -

AR 110 T 45— £ 4444 (transmittive material ) o %
B ®E 0 AR 110 7T 635 Al1203~ B & % (crystalline) #4& ~ SiC »
GaAs ~ GaN ~ZnO ~ AIN~Si ~GaP~ InP ~ fo Ge #8420 —% > {2
FRER o ER 110 TH—REk&AR > - LEH 145 sk

@ it

B KR 110 9375 RAENE—F S8R 130 e93 4
EUREREHE o

A& 110 8y LR & AEF RV A BREBERALR FEUAFR
B 1O HERPAREFARKE 100 9B AKE - BpMm
T RRBETAH-FHY - —3A% —ZALFHBY
(triangular pyramid shape) - ¥ & — & 3 # # (nano-column

@ shape)vxz—F-

BG4 T RARKR 110 L - 284 145 Ta$ 2
DCE—FEEE 130 28 140 RRE_E TR EEHE 150
A E A -

F—F58E 130 TRAE - FE—STRFERAR—K¥
HFIERETUNALF —SERFERETY > EFRERN
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0<xty<D&LZ K o fldw - F—F TR FFHE T —HHE
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BABRFEREGHREARUAARREZE ST FEH

@ ~tR&(crystalline)dit - :z*#}%#- BpEga M —EF
PEEREAE  RTAABRFERE N T THERBENE —
EERAFEHRRNETHZI WHERAZKRLRFEERESAK
BAEZ NS RY -

F-FEpR 130 THdEA=ZTALZ (MGa) AH - A4
(NH3) ~ #osp ke (Sil4) R Z —pggm &R (H2) REMMA -
FFERR I TEHHEA-BRAX—SREH -

@ R 140 THRAFE—FFHE 130 L - £ E 140 T
BAKRRE-—FERE 10 E ST FEEHE 150 25 R4t 4
EFHERAZHBLE AL (recombination) A A A 4R £ £
(energy gap difference)m & & % o

RpelmE o EHR 40 TEHE - FEBMHHEA
InxAlyGal-x-yN (0<x<1, 0 <y<I, O<x4y<I)&94tZ X - £ &2
140 TaHEEFHEH - 2 EEFHEHUNW - 2FTREHBK
ETHEH - WwREIGR I EASEETHER AEXHE 140
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—BERERTHARLEESHE 140 LR/RTH - ZEEEE
& <7 6,3 — AlGaN % (based) ¥ $ 4 -
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@ FHTRFFHREIOTaR-—pAFEREALOE—F5FH
#MABEA InxAlyGal-x-yN (0=x<l, 0<y<l, O<xty<l)#9ft£sK -
Hmm T RpAFERETAEEAG GaN-AIN-ALGaN-~ InGaN
InN ~ InAlGaN ~ #o AlInN Aréa s ey - sboh > Z p A F HHE
THAE—p BB HY > HlowMg-Zn-Ca~Sr~ &K Ba-
FoREHFERE 150 THBEAZTF A& (TMGa) RA# >
# A (NH3) ~ #u(EtCp2Mg) {(Mg(C2H5CoH4 )2} R B4 2 — RERE S &L R,
LA MR o
Flef - F—FEHE 130 TeE—pAFXEREMNE KT
AFEREI0TEE —nHFEHRE - EFZn B RFK D
RIS HREN—F=FTHFEEHRR(KRER)THARALE KT
RFEaR 150 - Bk 284 145 T 45 NP #4845 ~ PN
BLEE - NPNESEE -FPNPHEASEHFHE D —F - sbib o
AF-—FERE 10 FFE_SITHNLEHE 150 4R B
RETARERTRE - #ha)FRN > HAEZHE 145 TRAAELBESE
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RelmE EAAEHEE 160 Te4E:E 8 & [T0~ [Z0(In-Zn0) ~

® GZ0(Ga-Zn0) ~ AZO(A1-Zn0) ~ AGZO(A1-Ga Zn0) ~ IGZO(In-Ga Zn0) -

IrOx ~ RuOx ~ RuOx/ITO ~ N1/IrOx/Au F= Ni/IrOx/Au/1TO Fr 48 sk, &
BHEFTHEL—F -

$EHBEE 170 THABAEHEE 160 L« 3 558 170
THEEARBEIORBRLBEAREITHEAEBRE AR -
PERBE 10 RAGCBE-_EEUFEHME 150 EATHEE
160 MAMAE—FREANM AL Bk ke ERnT P

@ (constructive interference)z & AARE T e9 %% B 100

LAV

B2#AR ] PHAZENS EEBE1T0 2K KE -

4B 2 $FEBESE 170 GABERHEBEFE 4 F
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n2 89 F —FER 1T0b 2V —kMmAK °
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BE =QCmtl) A/4n £ A, (A:kehk& ¥4 m
A% A < A/8n)

Htams F—EBR 170a 69 B B4 At A/4nl £ A
1 (Al = A/8nl)m#E —%AERE 170b 9 B E 145 (2n+l) » A /4n2
+ A2 (A2 = A/8n2) -

Flof > o RE—FHER 1T0a A % EHMEEE 170 RIKE >
$—BEE 1T0a YW HE2LRFSGARBAE_HEE 170a Fo

® ZAEHRE 160 89375 R - AR A T RAILMA B E R

R BREHTEFHRSHE » RIFHFEA HIT4 F R4
RAOBBERAHKEB -

RelmET F—EBEE1IaTaREFE 4%l A2 44
6 TiO2» F—4mR 170b TR EAF W4 F n2 & 1.46 &
Si02° MmZ AR 160 TaHEFIHHER A 1.46 65 ITO - Km > #
—Fo &R 170a ~ 170b ##t# 3 R PR 7 Ll 2 M o B

Q@ AT E-—FF MR 170a-170b 7T &3 &1t (oxide-based)

it & 4 ~ R 1t X (nitride-based) 1t & % ~ X & & 1t &
(fluoride-based)ft&-4 F & — & -

pSh B —Fo B G R 170a~170b TR ERF 2 ZF b —
WwRE—FFE _EBER 1702~ 1T0b:BERS Bl h S EHES
170 ##RER Z 5P eY R EAMR TR 18 RSB R K B 98 A 295
THAK - AR wRE—FF %R 170a~ 1T0b#%kBRR >
$EEEG 110 ARABBELEER - Bt B—Fo B AR
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170a~170b 93 B H 2 TRIBEFTIeFIH AL E 100 9%t Mo

BREZMB 1 F—EHB 1B THREE—FEHRA 130 LA
%% 161 TRHRAELZAEHEE 160 L -

-8R Bl THREZ - FERE 1300 LmE —Ei5
161 T RAZAEEE 160 69 LHFRERHER A NPT RGE
NEHALEKEL -

BplmEt F—FF _FE& 131 161 T#H &% A Al~Ti Cr-
Ni~Cu~foAutehZ2b—HmUBRERRLRBLEH -

PERBE IV TEAEZEFORAE —Fo —F4% 131 ~ 161
EBMTAEKFSI QAL —F/2 161 £8 - £ THEE 170 thae
ERTINEGHE 140 HEBMZERBRE 10 TAEETGR
SHEEEE 140 £& -

RETEFGEAZLEINIC F_SERFERE ISOHEE
DTHRETFHIEKX 2 4Bk B BT F G4
(constructive interference condition) e

HAEX 2

2+ 01+®2 = N+ 2rxA, (0SA<7/2)

ALEFTRX2 Ol AAZAETETAEHOALTFAR &
ERAFERE 150 sgsehhamt > 02 hAEAREAATHE
160 F0 2 EHBEHE 170 P2 —F R4 FHE LA E NGB —

HFwmmz o Ol HBAZTAFAEN (nedium) > HloF - F
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ML ERE 150> FAehtas £ BTRE A K KA LEN 6937
HEBBEMELE - Ehoditam s > HAERLD]LI=270d/ A >
EP A ALk &k™m d BAZFENGEE  CRRFE-F L
FEpR I0HEE -

oot Ol A AMERTIRE 160 RZEHFEE 170 R4
BREE A ey £ o

BREAEHRR 160 &4 B4 % E(density) AN E —F A

@ FHHE IS0 FEM—HH > HEATHEE 160 RAMHEER

f£ B dm (free end) RS ATHE » B L REIABM T R B &
T O -

SEREBITORBANAL AZEBERARRA £ Bk
WwRABSEFARGIT0 RENE LOBETRAERBELO -

Bt ZRANEMEZDZ 45 0 £WLFAT > wRO2=0
GANEFRA 2T ERMFHIESFTUAFTRKN S EKT -

@ FHEX I3

2+ ®1 = N-27tA, (0<A<7/2)

eoh o R O1 = 27nd/ A ARAEFTRZKX 3 F > ERMEF
FHESETATRA LR -

FHEX 4

4rnd/ A = N-27m+A, (0A<n/2)

R A AR —ETRFERBRYEE » THREZ A B
FIHRN4mBRIEXD -
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HAEX O

d = A/drn(N-27+A), (0<A<rm/2)

Bt BRIZZBRUTIGMHOE _FERNLERBNER
(THAEEFTEZKD &R -

BEW@ITHENAHEESGR 140 H 49 o ZAERE
160 % £ 4L 170 R4Tey e 2 Rl ey 22 s T 54540 Bk
£EI00 9 BRAKFFUKE -

® HmmT o Hegk, REHE 140 BHEALAHEG LKL
Z M HEBEAETIERE 160 fo % EHBEEE 170 LB ZE I3 -
fefp AT HERAETHEE 160 RZFEBE 1T0HRE -

sboh > RERERE 160 RZ EHBG 170 RAWAGERE
BRADEEE 140 Rz RTHK X HE 140 HHHLE LT
oo BT » ZLEAKXBEXIR TSI RBBERTSELE 2 &
RANF_FEHFERE 5009 R ED -

o oA RARE2eH] F R X EHE 150 6y B E (D4
o PR R Z 0 Bbkey 38 E (intensity) RF AEBE XM T
BHBHAKR » AR EHEAEE 100 9B AKFE -

XEBRUETIHIRBENOATRAEREEFRSELER KA
(higher order mode with a large period)é&y% » B b BT R4
$ERBHEITORS  MRAREBS EHBEE 170 IR E I -

ATERZERINTFIZE 25 140 RIFEAME R/
PA/M (AAITHE > L ANERIGEE - RXREHE 140
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BBRERP A/ IR EHE 140 —BREFH G AT ZREZNET
BB EMREGE 140 A —EBEHOATIBERTFHAE
BoFAT F_FTRFERE 150 FEDNRALEHRLZ
RIFEARR °

ot BoRERFEHRE IS0MEEAELER LR R
HFIRAEZ -dRF_FETHFERE 10 AAHE nn He9 7

» £ H K A A F 4 2 (components) & ¥ 7T 42 #% (prevail

) against)ﬁ-’é?é@i’éﬁ%i%%%i&(quantum interference) °

sesb > BE(DAMANE F(factor) A - WwRRF A %4
0SA<z/2 95 > RIERMTFTHTRMEIRMET Y -

EHXF BHF e ERBEERAELALEET 100 2 HsHiko
AT FIE P » S8 B U Fo AR A =8 3 A =8 S PR L

B 328 6 AEATRBETEFAFARE 100 REFEHIA

® &

BB 3 BHARE 145 GHREEKR 110 EEHRAFRE
¥—kdeem 130-xHR A0 URE_ETHN L EHE 150 N4
A& 110 E -

AR 110 7T e45 — & 4444 (transmittive material ) o B
Mg » KA 110 =T &35 A1203 ~ SiC -~ GaAs ~ GaN ~ ZnO ~ AIN ~ Si »
GaP~ InP ~ ;AR Ge &4 20 —F > (2 RFREHIL -

BelmE 0 FALEE 145 ﬁLx‘éﬁdﬂ?ﬁ'%é%%%ﬁ#E%ﬁ%
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(Metal Organic Chemical Vapor Deposition, MOCVD) - —4{t#
A48 7t #5 7& (Chemical Vapor Deposition, CVD) -~ —& % #8h1t
2 2,48 L #% 7% (Plasma-Enhanced Chemical Vapor Deposition,
PECVD) » — 4 F % & &= (Molecular Beam Epitaxy, MBE) -~ fo—
g1t A48 & & 45 (Hydride Vapor Phase Epitaxy, HVPE) » 12
7 PR 7 8k o

4B AfE 5 ZAETHRE 10 GHERAEEF ST FEH

@ £ 150L > mZEEBEIT0AHRELEATHEE 160 L -

HAEEE 160 05 EHBGE 170 TEb —HREE » Hld
W 3% i@ #4% (sputtering) ~ & -F &k 74 4% (E-beam evaporation) »
AR BRI BILE A48 HE (PECVD) RA AR - R REFIL -

2HMB 6 % —ER Bl GU¥ALE - FEFHRE 130 LRE -
T4k 161 AU ARLZAETER 160 £ £ URERBE T &G 457
XHEE 100

® %— 84 13] TESREH 146 Saulg MRS —F 42

B 130 > AsbFE—FE48E 130a LxanfmFARiES -

F—F4 16] THRERGEEEBR S EAEE 170 MR
ZLHBERETHRRE 160 L - rrsbz b 5 EFBEEE 170 2 RH R
LEHBBELRE —ER 16l HEKRL -

F—FE=_F# 131 -16] TEBAHRREREHRENY
AR A2 R L

o LA RBREHIOELEE - 5 EABE 170
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AEAEHEE 160 LAE-_KEHNFEHRE 150 &5 E 44 HA
¥ RWBEALEEHEAREFRIULE -

THBTAERBETEFEALE 100 9B AR EHEHS
ZABAE

2B T BAREBEHEAMGOE AR HMARELAHE 10 L
H—F—Fo— % —FHE 31 32 - RETHEAIGELEE 100
EAHRBEAEAAR IO LEEMEHREZF P E—_FHE 3132~

@ HA—HBEMHL AHMEALE100-

ARIOTaE—»H  —EREHEHHR—2 B — 14
HBTHRAZEALLE 100 FH - |

F—hE—FmR 3] 32 GBI ELRBUREENEZEL
£E100-sbst E—FF —_FHmE 3132 RAMEALEE 100
EHOAUNRE AR F AR AR E 100 2 £ 692308 2903

HAEEIOTREEARIO L - RE—XE—FHE 31

® 32:-

FHEE 100 THEB— k4 #E (die bonding scheme) % —
& &k (flip chip scheme)mEMH B HEEZFE—FFE —_T4HE 31 -
32 °

A 40 HEEAEE 100 AfREELEE 100 sboh - &2
#4440 7T &3z & £ (luminescence)##H A B S 4 B 6 % B 100 2
SRz ikk o

2r—ZF&E(lens)(REFR)THRLAEEHF 40 A% 10
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b MBERTOE - NER - — WK R LUHEE -

BABEERG  ABEFALEHEAGTHIL -ARL M
—kBEHOE—FRIR - —HHER > —BHAH X —FBKA
(ﬂmm%mtm%ﬂﬁﬁﬁ&%%%%ﬁﬁ%#%%%%z%@
Lo B BAEEHEMN  HER RRZALHTHEA-—FLE
AR —BRHET - BHpMmEt BAZKATOE—FALELT > — B
BT —HRE - — AR HE-

) 8 BOERBERAFALERBALEHEMANTARE
% 1100 2587 £ 8 - B 8 Bm 0% A E T 1100 4 4 HA 4 4
Z—%f) AR ERIL

4HB 8 FAELITaE—/&E 1140~ —F x4 1120
HEAKRB 40P - RA—FEE 1110 EAF M 1120 89
ELr—fla ERERMSE 1120 TH - Beg» —KR4H 1130 TR E
B ERM4F 1120 FH -

® BE 1140 THEA L&k @ 2 M%7 (box shape) Al #y %
FtF 1120 ~ 8 a 1110 RA RS R 1130 AHE$ - gbsh KE
1140 T3 — 2 B HH R —BHISMH M A &R - 2L RREF -

s 1110 TaFE—2KR 700 AREHEHF LK EHE
£ 600 %% £ AR 700 £ - 3%48 BB A R B4 E 4 600 THRAH
B FM 1120 ARBEEAIGETEAEA L0 ¥ LK
BEHEM4 6004 E KR T00 £ &KMo RBEEAGELE
ENTHRAEAZEREARARTO L -
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B 8 FT 0 B HaE 1110 TREAKE 1140 WED — 7
il E AR AR E R4 1120920 — 1Ml -

sbsbh - A 1110 THRBHEAKE 1140 TH REHAHA
QEXRMF 11209 T.RE@ - HBREFXTREFTHAEL 1100 93%
e % R e R IE R ER L -

W4 1120 THEAKE 1140 W - a4 1120 T4 A
A 1110 24t ey hidie g — &k @k (surface light)ik3] §3%

@ H~ErHH—BnERCRET) -

et 1120 T —EARACP) - BHIMT » HEFART
i 7 4% 86 A Bt Bs (acryl-based resin) @ #l4e, 3R PR FHIHEL T ES
(polymethyl methacrylate, PMMA) ~ B #F X — ¥ 8 — T &

(polyethylene  terephthlate, PET) ~ % % & &5
(polycarbonate, PC) ~ BMH)IE £ T M (COC) - AR R B _FEET —
& (polyethylene naphthalate)#iisey E + —F R it o
o — %2R 1150 TR F 6 1120 L5 -

%2k 1150 T ez —#Hah ~ —% % A (light collection
sheet) ~ —#¢ & B (brightness enhancement sheet) - A & — %
# B (fluorescent sheet) ¥ 920 —F - Bpim T » A2 kR 1150
THBBBLBHA ZELR ZHEARA LB AR N —EE -
FESLFEITF - #EAh 1100 B g 3bdpse it o 1110 & day
Ko MBBRAATEGELARHRELB TOR(RET)E -
REXARHEOAABRABILE MR THORERLR F 4
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4 ey e eymeib(polarization) 2 E - £ R T &3 —KFFo/ 5 F
AR o i ¥R T @3 — 43 L (dual brightness
enhancement film)@m & XK TEE— 4 T EAMMHH —E AR
(transmittive plate)s —i& A (transmittive film)

Bath 1130 TH%EAEATH 1120 TFH - R4 R 1130 R &
HERTHE 1120 TREBEH DO AT T RM 1120 89—k
% @ (light exit surface) - |

) KAtk 1130 7T eL4% B A & R 4T M &9t Ba #1444 » 45140 » PET #t
Bs ~ PC #tHs ~ 2 PVC Bihs » (2R REN L -

9 AOERETEFNBEALEEIB AL EH L FHRHA
BL1200 ~5E - B 9 &9BBEAE T 1200 ARA RS — &M
B2l 3 JE FRE A3k -

488 90 BB 1200 &5 — %M 1210 — 5 bsta 1230
HERAZE 1210 W~ AR —E T 1220 H &4 a%%8 1210 ML

@ HuRa—INIFTRHESN -

8 1210 R4F 645 B A RAFHASHAMR - BHIMT > &
B 1210 &3 — 2B A R —BHAsH ok

e 1230 Tadz—&KR 700 2V — AR EHEH
600 R A HKIR 700 L - RFEAFT 4] H AL EHEMH 600 A%
EaAR T L Ad > REFTHHHBFAEETTRAERE
£ X4% 700 L -

AR 100 a5 —R4HAEGEA-—EBEE - Rpmz > B
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#& 700 &.45 —ep ) E28AR(PCB) ~ — £ B X Ep Al E - 4x (metal core
PCB) ~ — kM Ep Rl TR (flexible PCB) ~ & — M £ 6P A E 4R
(ceramic PCB) -

sesh > FAR T00 T &3 B B R4 A &M - Ak 700 R &
EH—BE Fln G ERRE  UAMRH A -

EL—RETHIGFREEHEMH 600 TRELLKR T00
Lo B—BAREEHEMH 600 TEHEZE) —F =138 LED) - =%

@ FABBTAE - BHLAFL & EROEAHBEA—IE

B~ AR — B4 d R N(UV) A6y UV LED -

ki 1230 &9 LEDs TR AR efa o UARBEHEHEE I 7T
B RplmE A& LED 40& LED~ AR 4% & LED th a4 A 4%
58 & M58 (color rendering index » CRI) o sbéf » B E T
RS A4 1230 34 H 6 B 2 3818 E B et da
1230 B4t ey o2 ik &k - B M T ko RUCHE A 48 1230 551 8

@ HAREA-ERERERF  BRATAEFREBRAMH - £ILHR

T MEAMEE 1230 BHHEHAFREB AR THAAEGK -

i 1220 TEM 2L 20 a 1230 B REH B
K44 1230 - F4BE 90 & 1220 A& — F #H (socket)
i SR E B4 (screw—coupled) » B R R A - R dmT o
BT 1220 THEREH QIn)KRBIBAB SR ERREdE—
THREBIIFTR -

R LML ZBALL SRt HEIR LA
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KA RRBHA FPHED —BRBEAREABEBTH B2
Begie b BLTEIMEHALEE -
fo LA > KB BA L RO AEBRBF AR EOTA
BEXBAEEHEMS Bk SBALSEER B ERY K
_$ °
EARRAE FAREIG “—FHB” - “Fp” - &K
THpl” FIETHFR  REREAZED —THA F EEHN
@ FFEFI—FEFAE  BBIFE - WRAZHRALEXF SR
PERERELZAEATIHG o sbih > BFTHHU - EHREH
WA EMEM TG T TRALER TR EF 2 HBEE
NEFAobey B4 - BRIBBRETAELECETHA -
BARLEFEEWOIZHF S RARE G R AT S » 2 EE
o BRELBAREEFTEEBREANRTHAZRENOHHRESN
P REHRENS - BHR T2 AAEH B XRAM
@ VHIHNKBIREN AMEIREOREZIENHR/REEHS
REICREUAHTRY - HPNBELBERTEM T > BT ESH
AR/RBEZGICREBI BRARTHEEMHR -

[BXHERRA]
Bl %ARKRELE—FTHGPELEEZRINAE

2HAB ]l TRAEREN S EABEIAKE
SEE O AAREAMNEARELREFZIAE ;
BT HAHCERBTEHAIBELAEENOEARER L2 HRE;
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(U 0 A1 B s Es

5]

t - FHFEFHER -

1.

—HEAKE &4

—F—FBRE

—E2HENZE—FERELUEL L

—F_EERLERENLEHE L

—ERAEHRENZF_EFERNFEREL S UR

—$ERBENZEIAERR L RS EHABELELR S
BEARE—F U E—F—BERREAEREANLE
HEYG—F _FHEG R _BBERE —RAH R

RIS EAFEHREBEAF —BABRRTH AKX 1

FA

2 Dl+D2 = N-27mtA, (0SAs<71/2)

AP Ol AT LEEETEHRHAFREE G+
Wp gt > A&7 4A Ol=22nd/ A (n 43
BAGIHE L A BAYER dGAZE_FEAF
BHRENEE) OLLAGLAETHEAMZERNEBLE LS E
MBS T2 —HRafrgEagtaint > mNGA— B RE

HY AR ZEATBREN LS EABE T —F R
A E 02440 E

A2 F S EAFEHENEREDTHRATH KX
2 HAAAGEZMTHGEM4

FAEX 2
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(64 £ B BEERNLR

d = Adrn+ (N27x+A), (0A<7m/2) -

P ENGEEE | AE X AR E AP HEHRANER

BAaESR DN A/ BP naBZeaI s ER AL AZLY
B e

W FENREF | A BEARE AP ZEATHREC
#&ad IT0 > [Z0(In-Zn0) ~ GZO(Ga-Zn0) ~ AZO(A1-Zn0) -
AGZO(A1-Ga Zn0) ~ IGZ0 (In-Ga Zn0O) ~ Ir0x ~ RuOx ~ RuOx/ITO -
Ni/IrOx/Au~#o Ni/IrOx/Au/ITO Préam 2 B v e 20 — % -
W FEAGE R | Bz FARE AV S EHBEY
BE AR BEEABC]L) - A/4nl £ Al Mm% % E R
Gt — B R X B EAAACH]L) « A/4n2+ A2 HF A2
SA/8n2 nl GAEZE-EBROGSLE —IHE 12 hAH
BB E YR A AR nkb A
WP FEAEEAR | BAREIBEAKE  EPAF —HBE 4
b Ti02 AT R 3% 5 — BB R 15 % Si02 AT A -

WP FEMNGREL | B BEAELE EFRE—FRE =
R 1% i A 1t & (oxide-based) 1t & 4 -~ & it £
(nitride-based){it &4y ~ M & # AL (fluoride-based) b4
WP e —E R

WHFENEER | AL FARE  HYZE—EBEY
BRE—VHEZNXRBAZEATER AT % E =
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8. wHHEMNEEF | Az HFAEE AP uE—FEHA
% R ZARLE -
9. WwHFEHEEAE | BAEXHEALE B —F —EHGAK
RESGE —FERELEM—FE_EBGHURELZEATHERE
F o
10 w¥FEHEEE IBMEZHEARE HP%S & HB4A4
EEAFORAZE - EBPRFE-THEER -
11, — AL EHEHS 215
— A0
—F— BRI —F_EBRNUARLE
HEFEFGEEFL 1 BE2F 10 B2 —Fe)— 84
REAETCHBBENZABLENZE —CRENE —Cik
B A
—BEGHERBEALE -
12. —#BRLL A BFALEFRARR SBALALGCHE
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BB AL BEORNPFEMNERE 15258 1038 P
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