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1. —#REEER EHAIEASH, MEFNELBHF L

MFTIE AR MR RIZREWGE —BiR. EHEFRE —diL, EHst
T AR KA AL T TR B — AR 44 B — B AT R & Fa AR 8T F B ik K 4
BAL T AR § — AR 69 B = B AT & 8 Z 18] 84 SRR 18 AT iR R 4
EPRAH LR, FHE, MRANKLRBMHEA AR XSRS 42 B
H Ly F—RBAeAriE g Anst Kk B h L, 495 = R,

£, LiFLEEAEEHRERL. LFd. SHRRFES R
HEBFFER ZRHRE RS GAAH G Fot. ARAAH o EX
1:

(X 1)
A=2L,/(p-¢t/21)
A=2L,/(q+1-4t/211)
A3=2L,coso/(q-$t/21m)
A=A=As
H¥, phoqdRihiFEEEK, HaXrH 0°

2. RPBRAEZR 1 HAFNELRES, £+, EX1 ¥, p AT 2,
q &7 2.

3. RERFAZR 1 WAL LEH, £F, TEARAAHL
0°<| o | <60°,

4, —HOLLHAMEAABSHBRANEAMMMENRTRE, £ ¥,
MBITESNMLEHITRANERBHFTHES —ANERANER 1 AT
iR MG H LK B

5. ~HOLSINMMEENBTEE, TASANMETHE—SaS
BREEER EARANEREMS,, HMEFNEAASHFOE—/N 045

MBI EBARAERBENE — R, AREFH 0, At
T AR Z A B AL T AR B — AR & F — Bt R @ FeAn st F A7 i & 4%
BAL T P 8 — AR 64 5 = RS R & Z 18] 84 AR A AR AT 1R KA
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EwZ S LR, HEL, FEAANEAABHFHE—ANRARAEL
g, Lifo LaRiE b S EmEEAL LAk, SARAAE—R

BERGFARE = BRAAEBAT I AR e Fopt. ARAA aith A X

2:

(X 2)

A=2L,/(p-¢t/211)

A2=2L/(q+1-0t/211)

A3=2L,cosa/(q-$t/211)

AM=M=Ms

£, pheq SRRk TEEY, HoaXH 0°

6. MERFNERSHETER, OQREIAMELT, RS NME
S ATHE—NEARRALAHREHENEE, MEASNMMRELET
QALY REHBEFTHEY —FHRENBRERTAR —~BRENS
— B EEA, FREFPHAR—FREHBRERTRARE BRENF KT
%7,

7. RERFERLHETEE, X+, MA—HHERRE.

8. MERFERHETEE, £, MAZ—BREFFES =
& A AAR B FE 2T T B SARAR.

9. RERANERSHETEE, £, EAKFMARZ —REFN
RE -_BEUHRANEGRELRLGELT, BLAMERFMBEN
R AR A A B TR R — R E RN,

10. BRERAHERSHBRFTEE, OSSR ERLT, FEZA
BEEATHE-NEFARRALARREHSEME, FTEASAMMEE
AOASEERATFHRAEBRETHEY —FREWITES —BREFH
R —BENRERLT,

11. RERAZRI0HBTEE, £F, TEA-FHRELKE.
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AMEABHPRFRE

FAAT IR

AL AW BAL A A4S (compound ) 4 X 56 B4 Fatd Bl iZ K
AEHNETRE., ZEKME, RARTRAEQLOH ALY
B E R A NE B A ZANEABHGR TR
g,

FEHEK

HME B (AMLEKLN(EL) B4, AT, AREMAL <5
H7 ) LSRR AT L. EAFH KK EF S b Fatife 454
R —3F B, Fe LB ORI A HB RGOS LAE (T, BfH
“RE” ) WENAINESME. AINASHEE—ANER 4L+
MARGBRE, FEEURFH—ANRAK. H—ORAFARREA,
HAEEEIHRIFFEHRBOLRMRES NG —. B, EAM
AABHTEARIZERKRGARERAFIREBAAZTIRIRLF
AR

B1RALANANMEABHATERRBADE. £B 1%, AN
EABHALESER 1 FRARELALRK | LHRFE 2. FRFLE
(FEAR) 3. BEREREL4. BHES. oaTFTHEBMEG WTEANET.
Fi£5 4 (semi-transmissive) & 8. EBALA (A ) 9, BT AHFD
AR EL 84, MR EANZTERFPABABREANGRTFELHET
I A, L.

EXFANEAEET, EEAREWESE 2 ¥ EHE S XN
MBRERBEH. X2, RHE2FFEHESHEABTTZIHE KL
BE L AT, £HREKOART, ARRANRGBHHAEHGAL
HOEAT (BEZEABHHEGALARINLELN. FEEHEESHLTEHY
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ARBREEHF AR R 6 ABEBREXLH 0°) . i, EHL4
HAk EoiR Ao T OB RAE 4B fede (rad) AFHEAFTFY
B B% (order) i m RTHEALT, YEAZARKIRNALEBRREFNI
MAARE, THAGTRKRFHGLHHEE.

B, ditdd iy KA B RBR AT A K K AT A (PL A ) 4%
EkkEEREK—K, THELMALBOPEBERRKRGRE. AT,
AT EAF PLA#, ABHIRFGLSHEBARY “EL L#E” .
(X 1) A=2Lcos8/(m-¢t/2m)
£F, mRATFTEEHK,

R —E , B R EFRERSERRSN, BB GFR BT
Y BB AT T & G AR A A e A AUAT B A 4 E T B

MEX 1 TAEE, HBEHEEK (HHREK) MR TARE L
R, o, BiastTFEHALRANALH AR (RA )0 KA,
cosOIEA v, FEERERAGBRAZ KNGS, Bit, AUENEELE
A% L R RXAAGELT, HHREKRKNLSE G LA A%
(PL &) ¢ ik R A4n, A, KM EGFAERTHEERL
—F k. &R, MEMANL K, KAHLAALRKRE.

s, EXMAMERALT, FREKIALE cosOfELER @
EMpH (BEH), dib, AEAABHEAHORGTHEFTLRE
TE&, EE—/FA,

TP E A TFAABGHRAETRENRENARL. £
HKhE, LR EBELER FAEARRGEAHAE (Fld=, 2. K.
B) 3 ANBESABREELEANBRTEEINFL. EXAHBRTREY
WALTF, AES—FM: RAOREHTHLSG THMANGE—KE
MREHENRERE. BF, YEHLESR (front) (¥, BHELTH
HHRRBEAGOFTEG) BERAEOLEHEABSHRANE, ZALE
HRAEEE, SELZTRRABEZEHEASHBHARN, HLL
BHERAEBE. YALETHEAAE RGN A ASHFHFARN, EX
ABBHRALERBHEE., Ak, i, KFREGRERESMRIANY
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G (HF¥) LBRE.

0 A&+ #) ¥ #/FF No. 2006-32327 AF T —F A AEMH, EZR
ABEHY, E—ANEABHFREEARAARN RS, FHLALGR
HREIARA R RES, bk, RBTFTAA G HE TSR T
B, ZtHISEATFTERELLBHFHARG BN, Hlde, A
Bt 84 2k PRk K o BB AKX A 510 nm/m=2 F= 570 nm/m=1 &K KL
B,

g, B AREF EHFAF No. 2007-234581 27 T —FF L AEH.
Folp—ANE BT ARLELAME LS R EHIAABREINREL
HARAABYG ARSI AENAHRGBTEE, EFFHEALTH
H AR A AT TF RE AT HEE 2%E 5% TEERA LKL, 5
B, AFFHYREELFEE RIS THRAIEE HE.

{22 , /£ B A+ F| 9 H AT No. 2006-32327 FATFHEALEBH T,
W FEA AARE Sk ke K g, BEAES AL E
8 X5 A% (full width at half maximum ) #&RY K69 98, XEFE
PARE- RS E KR E L,

g, B AEH wEHEAF No. 2007-234581 FAF X ABH
d, B F—AEKEH T RARARRE LN AR TAAA T HRBNY
2%% 5%, BHLAHERENAFHEGHR I FA.

KF KRG, TARTALA, B, RLAKE 6Z, &4
A SZHAAFCEEFRGRIARANRERR. AHEA LGN
AAEMATE LB, I, AAPUNF—BHE, BREEAEA
MEABHHRTEE.

PL LY

ATERA LB B, EXALXAT, E—AARRLLESRT. £
By —AREEATRENMEETRE LA R TRALMELA
K RE LI IS, I E, S35 e R KA A MR
RERAGRE “BE” WA FEE T 0 BEF LEANLE

6
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BANEINET, XERAHRKIE “BQELL ZAHEMEHAE.
EAERETEERHNHAT, —HEHEFTARMENBREQ RSO
RRAOPHETHE) , B ARTH L, BRFEHREGES
B ELA.

Bp, AEEHHNEABHHGEELELR EF @4 NERMIKR
KZEWUE SR, AHEFRF LK, AN TAHAELTFE—%
B S — B A FMTTARELTE —LHMG R MR E
Z A ) RBAIR AL E T A RER, B, EANLLEHN
BEA MBI EFELA L WFE—RBRFARAATRIFELA L E =
R, L%, Lifo L0k S HEEL. Lk, SAEF—RH
A @FE BRIt AERH A AR G Fadt. ARAA R X 1

(X 1)
A=2L,/(p-dt/211)
A=2L,/(q+1-¢t/211)
A3=2L,cosa/(q-¢t/21)
A=A=As
£, pheqSBIiikFTEEL, HFELaRA 0°,

FHh, ARPHETEEOSREAAR ENMARBENSAA
MEREM, MRAAMERBHTHE-ANEE: NEARMMRKKRE
HE—H., AHEMREZWR, EASTAHSEETS —wRM G
% — B A BAAETTFRBEETE LMY E ZRHRE M
R AL S E T RA LR, L, FIRANELARH T
B—ANBEF AT EF LA L HE—REF BT KRIFELA L,
HEBE, £F, Lif LA SERERL. LA SREF
—FHABRE ZRHRERA B Fdt. ARAA ek AKX
2:

(X2)
A=2L/(p-$t/211)
A2=2L,/(q+1-¢t/211)
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A3=2L,coso/(q-¢t/2m)
A=A=As
£, phq &I iTEEK, HHEHaRA 0°,

HIBALE, E—AAMEABUEF. AE2V—AMREEEALT K
E—ANMEEFRELARFAKH IS, Bk, EHSHAAFHER
REAW, HEL, ENBHIBTEEEANA R HEBE R G L AHF .
B, KAHHMARAIRMMLYFEFR AR, i, BT ERSY
KRR RMIE A BENARF, BRTUARFEAGHRELEN A
L4, AAY KEL A#QGFHLE.

AR B R A EAS A TR, KLAE—Feisie
BEFAR.

M B 5t.8A

B1ATAGANEABHN TELEADE.

B2 A BHUANEABHYTERFEATA.

H32THELHENPLAEGEHBRT.

H4ZTHEAMELBHGEHNAEGBERT.

BsA2THAEMEARBEHGAAN (vs.) A2 EE (luminance)
8 474 (profile) B KT,

B 6 RARE LS 1 WANLABRFG TERRADE.

B 7A #= B 7B 4 5| RARIE T4 2 A ALK B4 T B HAAAR
HRATEREFEOHE.

BSAREEIAFIHARTEEIENTELTFEHE,

BORBREELAFAIHARTEINTERTFEAE,

B 10 &7 HARE TR T ENIER.

B11 AREZTHAFASHETEENTERTEA.

B 12 AREFAF1IHANEABHGTEREBEE.

B 13 2 7 HARIE LA A F 1 A MK A BB AL A sT A TR M
o b BT BT
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B 14 2 7 HARE BB B F 2 69 A MK KB4 69 A 2T At o R
ARG BHBRET.

B 1S AREFATFLHETEEINTEREABE,

16 A THARESF2HBRTEEFRANLLHAEN PLA
it B R TF,

B17TATFTHAEAREAFLHOEFTEEPRANEKASAEN PLL
64 B R w,

A 18R THARES F2HBFREENNA AR TE YA 4 E
i &

H192 FTHARES FINBFTREEANA AR TE G B
& T

202 FHARBUESFINETEENRNASTHST TEHSH
MEHERT.

B FEHT N

(X TFLAHFHEHER)

EHRERLZPHAMEABHZN, G4, RAB 2 TH—K
A AUE B0 ) F R R by S IR BORL - B KA 45 0 AL,

B 2 25 ABAR MBI TRAS B LA 44T HR
BEE. £B 2+, AABHCSEK 10. RAE 11. EAFLE
12, EREHE13. 245 14, - TFHHE 15, WFEANE 16, F
H4HE 17 FER LR 18, FAKFCRALA ML ASHR, KRN
E 11 EANERFAFESE 17T EAN S TFELSNE 14 FHEA,
B K.

EXFANERERF, EBHF LA TERSEFENR
SHENREELTFEAERFEHENTOINHE R FRELMN
e AETH LR HIE, LTI BENLREKY EEGFX 1 KT,
oy i gt 3R BB A M 4 R L A R @ AL A AR A ) e bt 49 F AR
B EMBBUABAET F AL m # L,
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EEMERBHHELT, HRBEMNGAE LRAFLETRAMHE
FoERFLEMARBE AT EAEFFEHRENGTOZNEQEN LR
Wfe, BP, £RBLEMGALR L REPFCEFET NS EN I
HE g ABREdHARnd GF (ndi+npde+...) .

Begl, ABREAL T INSS M6 A R TS R BAH T &@ 4 A A e A
JR 1% 5B —## R R BT 6 B A AR I, FE AL
#%&5}5‘]7@ (m, kl) ﬁ"' (nza kz) ’ %Zﬁ%%@ﬁt%#ﬂﬁ}d)?‘h
AT %X 2 k7. TRBLH 4ol A M E %A (spectroscopic
ellipsometer ) |8 iX &k 5 F K,

(FX2)
¢ = tan' (20 ky/(n, -0, kyY)) (X E, 0<$<2m)

Blim, EHREFMEABZHFHEHERENFLEZE K
BRGEFREHELT, AAHMNYERFLESMR INE, R
HESEARNME., EOFEANERFEHEZINGREOHGELT,
FEANEEMNRISE, FEREEMR R, FX1 ¥ 8845
W Fept BT HHH FXBHANR G LGB E MM mRF L
.

e F X 1 TAA S, FHRERKAEG R BLEM AR L RS,
B, BLPFETFHAEANMARHR GG EGBRE, TAKEL
RBLEMGAE L HFTHEEERBEKL L, FPERIRLRAINLL
B AE (MA) 0T, ARHARELKE, FEAAOLGE
Bk KK E, A1 EAREFTALR 2 TRESAIMNSHE. ¥
HEHEFREZRLRGBEEGANLAENT L 69 nm £ 110 nm 458
BAXTERAFLENBENHATHRRERER, MEH—9,
XEFFHHBE mA 2. AER1TUAAE, THEIRTHRKRBLEMY
S kAL REK., AR P TFHEENRFTL.

10
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21 BRFLEGBEAFLRERIAAX A

HRFRE HEHE K
69 nm 430 nm
74 nm 440 nm
80 nm 450 nm
86 nm 460 nm
92 nm 470 nm
98 nm 480 nm
104 nm 490 nm
110 nm 499 nm
£2 BEHER
& BRE
#ZPA K 34 nm
FiEHE 10 nm
BFEANE 64 nm
W, F 45 4 & 10 nm
B A E 36 nm
EREHE 52 nm
HERFTEE 69 £ 110 nm
Bt E 100 nm

11
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TEH, £ TFRUTFAETTHES m HEREKG T, HIXT
EHSULENERERRYANEL. R4BTEAERFLENBREA
74 nm #= 184 nm HHEMEZ KB4 T, EBAE m E1E4HREANR
W EALT, EANERBHGES (B, THEELTFTIRHHARK
AEHFE) MERGEREKRATN, R 2HATREEATLE
VAL B BB IR R

R4 BEAFREK

EEIE K
HRFEE ERFOE
B 74 nm 184 nm
1 798 nm 1,145 nm
2 440 nm 631 nm
3 303 nm 435 nm
4 232 nm 322 nm

EBERLTMENREHGAE (RA) WA, TA, XET
LEERSHLENERA 74nm (m=1Fm=2) GHEATAREELEN
SHEWEAEA 184nm (m=2F m=3) HFEALTAEHLREFE
FT ARG K ERBAGEALREK, FEAET T EMN@ATRMT
MfARERE., 25 ERBFHFABREALRERIATRMATHA R
ke R, FEEEAFX 1 It ERRE.

A5 FREKFAA

£ G0 £ G LE
74 nm 184 nm

A A m=1 m=2 m=2 m=3
0° 798 nm 440 nm 631 nm 435 nm
10° 786 nm 433 nm 621 nm 429 nm
20° 750 nm 413 nm 593 nm 409 nm
30° 691 nm 381 nm 546 nm 377 nm
40° 611 nm 337 nm 483 nm 334 nm
45° 564 nm 311 nm 446 nm 308 nm
50° 513 nm 283 nm 406 nm 280 nm
60° 399 nm 220 nm 315 nm 218 nm

REES, £74nm HERFLENBEEARLEL m H 2 6HFL

13
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T, EAEGIEA ML LB HF LT EREKA 440 nm, 5+ 1,
LA TG A IR, HREKAK 440 nm B EKMNEHS. b
Sh, EMEEHNERLA 184 nm HEAFLEGHANEABH G
AT, ETRAAREFTNESE 631nm (m=2) #7435nm (m=3) &
AAERE K, X EERERELY TRA TR GELERRKNBFHE.
BeAldy, %%iE631nm (m=2) GFFEKGFHE, 45°WA K
£HBEKN 446 nm. BRHYFTFEm=2 9FH TRAEEGRLEELA
JERA 74 nm HERAFLENANELALBHEHEILT 440 nm #9343k
R ABLEM=3 L4 TALEEGRNRLAEEH 184 nm 49iE A
S B ENAMEABHAEILT 435 nm 935K,

Bk, EAEEHRANANLARZHGELT, 631nm (m=2)
HEREKRRETFEERFLENERAS T4um B m A 289 &K T
WERARKABRLEERFLENEEH 184 nm H B m AH 3 HHRMFT
HEREK, 122, o EFTiR, EMALN 45°8HFRLT, NEEAN
Bated 631 nm (m=2) EF THRREKRE/FRYGFTLERAN
ECEMTAEGRERNGEREK., BEFA G FANLREHH
., AEABERBEHYRAFRAET T HEERHFROFEREK
B, TREENLEABHOESHEE, flde, ERXEZAFHREN
PG E LT, %3ERBEAME A ST T HRESE G H AT
PL Atk kG kik kMBS, EL AR THRARKEK
M., shoh, IRk KMIEA @R EKMBABE, EL AETHER
AR FEEEEM.

26 ERBTEE 2 FFREAVNSHE. FEHEREN
BRGEEHAENELESFT, SERFRLENEEEL 69 nm £ 110
nm 45 E A T, EREEERARLABHAOFILT@EREK,
£ 4+ & E (chromaticity ) feddst BA M Kb, WEH—&, BHFHE
HERFHE 3RS PL A, THETERA G RAE TR EEZ
PL &,

14
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A6 KM TLR

AA e R
ERFRLENBRE £/EK CIEx CIEy | A RA

69 nm 430 nm 0.139 0.075 0.26
74 nm 440 nm 0.134 0.091 0.35
80 nm 450 nm 0.129 0.115 0.48
86 nm 460 nm 0.125 0.144 0.62
92 nm 470 nm 0.122 0.175 0.76
98 nm 480 nm 0.12 0.208 0.87
104 nm 490 nm 0.119 0.241 0.96
110 nm 499 nm 0.12 0.274 1

4o EATE, BRAAERBLENGABBEELRERK, AMLA
B4 de K A & B Fo 5 B4 AT T HOR

RE, HRAAEFTEAEAFTFIHEKAANLABHGFRGE
1.

B4T7HAEEITOARERTFEENEERIZHN 74 nm F= 184 nm
HECENEEE 2 I TREENANLAZMHAELT S EL &
i, RTEFTHENEABHFHE—NGRHFEL.

27 RHEHGE
. . PN
ERS R ENEE i ey
74 nm 0.134 0.091
184 nm 0.157 0.083

B ATUAER, SERFLEAEEN 4o FEAFZTH
BBHE mA2HEALTHRRERKRFLENFRLENEEN 184 nm
BRFABHE m &b 3 HHERLTHEREKS A KYGELAAFE 440 nm
Fo 435 nm. @ 4 Frw, XXM AEGEERE Y H 1:0.75, F#F
H, NERSFLENERA 74 nm H B4 NKB|RFJHALS. HR
BT, BPAekREkkdFRETTHERMGHhd RYHILIF
BELT, LEGTERFRUYEEBERRFTOFELF, FHHRY
KRR ARG BIREK, B, EXEAFNEASHT, S4
BHHEONEN, SERFLENEEY 184 nm B0, £

15
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ERESLENEES 74 nm 8 BT T RABIRGHRAKR.

B, BPEERERKLGEARE, Lk T TERAMNERS
BAEBHRGER. 22, HARABLAEHYHEALT, & CIEy
8 & E A 354 $0.01 A 0.02 69T E N, AR B AL I RA
MG LR, FERNME QLT EEFER PARNAAE.

Eikad, EHELENEEA 184 nm W BHF ALK m ) 2 &
£ TFTEA 631 nm HEmkKk. 22, B 3T, LMHEHPLL
4 600 nm X EKRGEKRBRFTEAILEH 0 64958E, |, Z3¢
P K LT R YA B BF 04 E & ILECE 6 B 6 LA

FT&E, HAATFTARRANAGAE (AA) FASFHRIANG XA,
ok 4 BT, EERFLENEEN T4nm GHEMLREFT, Sk
FFHHEI m A 2, BREGILRN, FHREKEH 440 nm.
HMEABHHESEEA B 3 e kKA 475 nm FFAF
HATH 74 nm 4§ PL R, B, ERAEHARLASZH (FF, A
B 0o) LT, K m A 2 % 440 nm 9 E /B K 5 L4 &4 PL
KiE X% (overlap) , XA H4FH.

LAEMNETNE B AEREN, 2HRERIRSHTE
Ba kMg, Bk, NEGIKGEE m A 2 45 440 nm # 3k
Bik¥kE PL A XSEMERANENRE ), FE, S TFTAHH
MR AR D,

sedf, EERSEEMEEN 184 nm WAMELALBH T, £X
FFHHBE mA 2R 3HGELT, £HREKS A 631 nm F= 435
nm., ELEHALAREBMHGHERLT, K m ¥ 34 435 nm #9335k
KKK QAL SEW PL Lkt RKRRTY, XYALMigE. A
H, delpfi, dFLEH m#H 246 631 nm H93LHRARRMCLELL
SEH PL AiEd Rk RR P, BAizdRkERLFRYRENLE
BB LB HILT L.

122, ik ST, SMAMKE, FHANEHREKGEREEK
MpFs., B, BFEHE m A 3 HEBREKMEERAGEXTRE

16
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PL L6k Kk, Frdst FAMERGBAZ . Z—F 8, BK
m¥H2HEREREENAMERATHROIEE PL L EKER
B, RRERS PAA#HE, EAEGIER 631 nm #34RK
¥ 412008 A EH 475 nm, X5 PL A K HBEA RGN IR
kA%, Ak, AEBLENHEL mH 24 631 nm &9 RIE KT
FREHRAGYAMERANERAER, Ak, ZRFLENERE
A 184 nm WA ME A BHHEK m h 2 9 REKREERNA KEX
Tst KA E S B,

Bs5rhAERERSTELENEEY 74 nm F= 184 nm A MNEA
BUWNEIRAOENEE (F, YSEESLTFTEMOARBRREONT A
SRR A M EE) 23LH 1 Lk 0°F 90°454 A MLEA ML A E A+
BHEALTHMNEERDTFRAGEHR., B 5 EFHBEE 1:1 LA
AR 74 pm WERGERAFLEMLE 184 nm HREHEHR T
Bt 1 LT 64 R K A T BRAF R R R ST W AR B BRI T AA 6 AL,
B 5F 7 e B EE A ERL LR LRS- LRFRF RE
2718 ( Lambertian) XBH TELSAHE.

4o B 5T, AN RENSABRMTERAFLENRE
TN, EERSLENBERES T4nm WAMERENT, TEME
MAGERRBD., 2L, AERFLENEEN 184 nm A ML
B, MEMA KWK, BEL S0CHAA XML KB RGH(F,
EE&EHE (B, CEEFLTFTEAGOARRABNTE) ) 13 %
JE) .

X BT E T A RAK G FRA QS KA R ; A REK
Qs ik kMBS, AERSLENBEA T4dum HE LB/ T, K
Homb2HEREKMENA G RAKREEKR GBS, FEELLE
4 PL bit b X MR EKGERKEER P, BERERK. £ 50°HRA K
Wit 4 RARAR KRG EEERGBEGBANTEERTAL m
A 1 83k K Rt — e,

F—F@E, EEPFREMNBAES 184 nm HEAAEHAT, BER

17
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B mb3HEREKAY A TAARBD, EREL mH 24
HRpEkETFAANE R AEHEEKRMNBES, IYAKTHE. &
Wk KA 40°F 50°49 A XML K 4 483 nm £ 406 nm, FHEHEE
PLAEY X HBRESHAKREE Y. B, ROV AEARA, i
BiX ARG TEEARK.

do FAFiE, HERNAKGERERFAFTIHRLIAN
£ EELERLRBEMGIBI, TR R L ST T TR
&, B, BFTUATEBAAMER AN, BRAREE 0°<| ol
<60°% LB AR ERA a.

g, B 5 FHiBidd 1:1 6k AR 74 nm 89 F 60
SgEfEA 184 nm WEEHERFELENHALTHALSRRE
WA A AR B E BN ARE, B 5w, EARNS
ABRERMARGSABEAKLIER. B, FELUERAHEARL
PLAREY, BITEAMFAA B LS 0 mEF G RLTRE S B1AL
B A A LARE 6 KA.

(X FHREBEAZPOANEAZTHQEETL)

AEPACLEES, gFAE. MAFRLET P HREMFHY
ARERAEETICARRTHIRALE, FLEASHHEGRNEARSE
PR 8 K ST T AR AR, sbdh, EEEHTALASEARAR
JEOF B 6 R E S RIAE T BN KA L A4 T,

ERAKEY, ATHREBEEGRFG (FF, EHEELTEHHAR
BREAGHFE) RHAEARFUORELENL, LR RAETEETH
MAERECEARFEG B THEAANLASE, EXALBHTRIL
BTN E RS iat kW F KiK. TR, ALXEANR
MEBHHEATHE —EBRHOAS L FF KB AE L HRA
B3I KA. LAk Bt ABRAABREFXNINXA.
(FX3)

Mm=2L./(p-¢t2m) ... (1)
M=2L,/(q+1-¢t/2m) ... (2)

18
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As=2L,cosa/(q-¢t/2r1) ... (3)
AM=M=As ... (4)
EF, phq&RiliTEEL, HaXH 0°.

seoh, EEMEABHT, ESATREGANERGIIREK
A, ERAABMEIRE. AEEFHLE, F—KRLA KA
BAEFIEMRE_RBREAZEBAZTH &4, b, £F—
RBF, TRERLESERBRPAILAGEREBGEHRBR, LEEHY
EBTEBRHFHOEE. B, EF—RKRP, K HH0R%, Ah
8T B4 B & A 4L AR

—F@, EE_RXRF, T RMA T L54FE TR,
AHTRBX—5, BoRBHEEAARLFEZY AR RRAGERESF. &
— AN EEE(, SESETRAUARREREN T ),
EHAETFE L ERERAARAMHEREK, ARE-RRTHHK
B q+r1ARETFHHEE, F_FHREHEF: ENA, AHAX
F5 L HEGH A EeEREKAF G HREK, AL ERF @ LK
BB qAELTFPFHERE. iy, F_RROYEBFT G LAOBREKA q
HERERLBETEAOFX 4, FERROIEAELSMEM PL L#EY
EEEBF R KEIRF.

(%X 4)
As=2L,/(q-¢t/21)
£, q RTEEK,

B, §F&25 LW EGSF G LAGEREKL KEARY L, 6
EEFE L EFRE KL LA B L WEKZH T I &4, BA
BE I HM G RILE — R F k. 28, & TFEREKL Fo), 48
B, BtE —RKEfE KR THEAMRETHRDENEGRER
REAGEATAE. o, EXRERAQFLT, FRERKRDERSE
EEMBAS, BEBEKL Fod, MERA G EREANLSEN PL A
R HBENGEERIERT, FESFTFRAMERAYAR DN, A—F
&, BB L, &R IREEL HERKF T I HFGFRIEK

19
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A R E AL A AT @) K A E 4 PL G 64 K 5 3R B & 40 K K S AL,
FR, EMAakt, 2FHRFEEN fod, REAFE LREKL; #
REREM, B, #BEBHILERERL GAKSZHT I RMHMLR
EEREAHAERF A LGN, EYadTAAGTLFEHNL
e, Esb, A KSR ARLABHEGRAFE.

B, EE_RK&RY, EAEEIEAEAELASHOHFEALTEA
AhEE—RERTHAHFEMFHEAMPE, L, RUTAAY
AN THIAE A S F— KR T R HEF TR QAR R A4

Seit, EABABHGESERT ABLELSF —FF REKTF
WA R R L R, EARAGAMEAEE T, &Hy
by EERGEREKBGEAME. Bk, AENSEHS, AEENR
FOREABAGEATHAMNREHR, FLARRFHEG TAE
F &t £ R R RN BT G RE TR .

KA, R TFALGESERLRETESZRRGIEHEMK
BT R SN, B, TUUEFESAGAARHREAFTLEY
MAEHERGFX, ZTRE-ERTFHAARFUREES ZEKRT
WAL, 87, AHSRKBRT©HRAREAMEE A EANB4HAA
B, BRI, & TR G 4L IR B4 A R B H R
2y, Bt Fas b Nistrast BENSAERASAMY
# ( diffusion) R &48F .

ERASSNATE QLM RARFESAGEALT, BERANWER
BAF (xp yi) FBE Y TR THE. BART, BELAHNE
FAAEH (x, vi) BAZHGEERN Y (i=1, 2, ...), ARATAH
TERAFEX 5T HEEM.

(%X5)
X=(X1S1+X: Sy X S (S1+S+++S))
y=(y1S1+y2So e +yiS)/ (S +Sy e +S;)

=(Y1+Y2+'---+Yi)/(Sl+Sz+""+Si)
Si=Yilyi

20
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Y=Y+ Y+ Y

AEPARMEABHHEARFERBMGFPHOARPLRERZ
WHERAFEX3HEEZ, Bib, TUEREALEEHYRALHNKEER
FARA A KB

WREH—E, RERAKES =" FERECHMBF, AAE
BAWEX LERELARLERE. Hlde, EFX3(3) F, FRER
AEREEREARBEAAFOHELT, ANEABHHEAHEERLT
W FEEFRERA T AN ERERBAD R FHERF, FELALK
WA F+10 nm ¥R B A,

b, VAL#IE R A TREAAB RLITE, B, ZRFHENA
SHEMEES 7T4nm ERASE mAp 2Rk kEIEZAER LS LiE
RS w EMiE/EH 184 nm A% m A 3 et mEK—B., EXH
WATF, EEX3FHEp=2Ffq=28X%.

o, EREZAY, sFF pAh q RAHANGRSE, HFE, BPEE
PHAIREXRLqAZIKERYHFATLTHELMUAKR. RS2
FERSFELENERH 74 nm # 300 nm A KR B S BEF
6 23Rk K AL A B AL )T

28 XREKRFAA

- LY L LY
74 nm 300 nm

BAEX S HAEX 5 #AEX 1

A B4 m=2 B m=3 BH m=4
0° 440 nm 575 nm 439 nm
10° 433 nm 566 nm 432 nm
20° 413 nm 540 nm 412 nm
30° 381 nm 498 nm 380 nm
40° 337 nm 440 nm 336 nm
50° 283 nm 369 nm 282 nm
60° 220 nm 287 nm 219 nm

ok 8 BT, B S U B0 BB K BLR B 6 LB HRAE,
dh, TEEEX 1P m=2F m=4 U EEENEREKMNE
—B, o, BB T, TAFABKREK (B, m=3) #3kk

21
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EERGORIBERTELHEN PL AERZHERKREBBHBEORE.
EZX1¥PH m=2F m=4 HESHENTETFFX3IFTHp=27q
=30 &M. Bb, £ 2 q=3 REXHEMHLTER FTHMKLAEMS.

o2, AEBEEEH 300 om HHFERLT, TR AT, 4
GELEERNSLEREY 74 nm HAAR AR, #7%, CIEy HE
JEAIEREL 0.1, dsk, %A ARMAEILEN R BRAEZMEF.

29 AHEHE
‘ e EHER
B S ENER i CiEy
74 nm 0.134 0.091
300 nm 0.164 0.192

B b, KikBFAREKAERTRIRGABMEI -, R, &
LR, HEKBRMAE, RREEBEAKERK. Bi, EEAFERAK
MRk B EMERLT, ik pFo q AT,

ATHREX3I P p=1F/Rq=1854, EEXHEANTLE
Falf WAL B IEB R AN, AT EANEABH T RALEL m
4 1 #2440 nm ¥ EFREK, LIMARKEERNFELERTEREWE
MR, ERANTFTXEEEALE—Ras, 122, BAFT, F2HF
EREREEH Sum FREREHEXN 10 nm, WREPF L ER
R B R RAGE A de sy, AR A BT d T A B AR TG
SR MFEIRLEFRGFHNER, XL —AFEH, B, p=2Fq=
2 WA R AF AL .

pesh, ERERMGXAERETRAEA TRAALEHZLSRENT
ME B, —fH, ANBELRBHEA LEC AT E N BIHK
WK S RE, Bk, 7 EAELLBHERRKESORMHBE,
Bldols A e FEE, B, FPRFEAFRAME (microcavity) FH#
RE SR AENEY TR ERT A GLEZRMNE (apparent)
RHHE, b, ERXGUASHERTHALSBAREREL, &
B, YA E—ALA VLA, ABHEAM G RERT EBIRA A R,

% A& A A T RA R A XA K AR 6 AR xR 0 R A R4

22
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B, FARAREATERASHN, TERFEOYZHTAHARKE
Fro AR BHRA SRR AR P4, XRMBEG, sbib, HRA
ERBFNEEGMHEA I F 6K K4 (dispersion ) 4§14,
B4, ARG TEAREERRKMALE KRS, Ak, LARER
ERBHT, KM TAAW EL LB AERERKY., HH, MX—
MEF, RAEALAREA TELAASH. LERAHKE “BALK
" RIEA LA 400 nm £ 500 nm FPEEE KA R KRR H LM,

WO, REBEARALPAHRBEEL TR ARG SNRELA To
FTHMEABH, EFRANEABHF, B TAHEENER, &
REAMEAB A ERERETIRASEM PL LigeyE ik ks
AR KM, BRIRERKBEETILRHEH PL ik epE iR kKR
KAmet, EIREKMENA K RIBE PL A eE ik, Bk,
AT BEA TG IABREA R ARG EHBIK,
B, EREALLSEA TR LS HHNGRS (AESFBEHS) F
HEHEFoABEERAARGIFE.

(R#&H 1)

VATF A RBH B m i AR R A LR B4

B 6 RUEALALPHAMERLBEHHHFHRESE L ABHH
FTERBAEE., EB 6T, AMLAR4OALIK 2. B4E 21,
FRFEE (FAR) 22, ZEREHE 23. L4t & 24, ©-FHEE 25,
BFENE 26, FEHE 27 FFERER (AK) 28. EAFLRRK
it 1% BA -5 W B AR ) A FEAR ELiF BR o ARAR B AR B ARG R AL L B AR,
MEA 0 E 22 ZAFHFASYEH T RfAFEHE 27 ENE
HHALHEHOTFELSE 24 FREA, HILEKA,

IRAEH— &, ERFEHH)F 7 HAEKK 20 LB RFaRE B E o) 4]
F. 2R, TUAMAEBRMIRKTE KA. B HALSH EFfRER, FH,
st F AR B B R R A 6 R

st F AL PR 6 EAR 20 B A ARE, FEL,EALE.
ME. RBREEF, I, HAFEHE (sheet) HRMANHE

23
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MERETRER ., EXIK 20 LB RESE 21 A FEE 22 (F
— 8 )  HFERAE 2 EEERAFLENRERLEALEY 50%3
F K HKiL 80% K E KB AL (reflectance) . BT E 21 X EA
EATEMEERFEE 22 JEEGFEZAEREEG G LK EH
THRERBLEMN, AT —LBMNGFE—RHASD.

B, EREHRGF, ATETRE, BAEATRAHE 21 5ERF
WwEREBLEAKFLME (RR) BHF. 128, BHE 211
F2h AR BEMARSAREGHEH R RHE 21 TEREAF
MM (BAR) T, RE, WRARHNE 21 TRASFERE. B,
AR EAE 21 BOFRENGHEALT, flde, TUAEA H LR
3 BB B BAM A BRI E.

St FHRR AT E 21 SRR A RS, FFE, Hide, BRAE
$ok, BRBNEEILEGEF.

HAERAFEE 22, TUREALEEALDFTELE, BART, &
AR A EAL GRS HIE (ITO) . RE ‘BRGNS W
(1IZO) . XEZRAMHRE “&9” HORAFTFTRLAER 70%
£ 100%% 55T 32 (transmittance) , £RLAKME, NEWHFHRLEF
B Z AT RIS, R AR KA 0.05 XE . Rk 0.01
RE A

ATF#Hdem RESE 23. L44E24. O FARE 22 o FiEA
B 26 W H MALE-H B 4 AL S-H 7T s 1R~ F Ah. A A i
A AR AR . BLOh, LR B A KM RBEAMAE, AT
LAA NG R TUARETBA Nty H4.

Bhd, YEA B TFIEANE 26, Blde, TTUAMER 4o B4, BREE.
B4 B —R T 2R AR TFIEAMH. I, TR 0.1%3) T 4
Z L+ HEALTHERAINLSHMH T OLBEE. BLEERSE
WAHARFRTFEANE. sbit, REELTFENEGREBIRA L 10
nm £ 100 nm, BATHRBEBEHRGFELHE 27 foif 0 LK 28
#) ARIEAR S .
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— A ATRL. ETFHEAL. BH. FEFAR CVD i@
KH AW ER TS HERN P Bt Se R G & (Flde, &
. BRF (dip) « 784 (casting) KK EF %) REERAY KRG,
RRFARLRGFH ALY E.

AFEHRE 27, TREAEWE. 4. ERXBEHLELE
(elemental metal) RE L AL, 455, ABRFHTEANEL S
REGBRATLEGILE,, itk Fndd o (4R42) . o, HFLAHRA
W—HRoFitFEHE, B, AAHARRKENN L, ik FiE
HEMBRELARXRTFEFTF 2 um BN TFHFF 50 om L E., EXFHSE
HEMOERLT, BREHALRFESE 27 o RBAEL LGRS
28 ZIMRE R, RS TFIEANE 26 FFEHE 2T ZHABRE
RYEBRGRAH. Bk, F_RHABRELTFENE 26 0 FEHE
27 XA FE, TS RHREEREREEGGHEIELEF T
HAREREBLEN, FHANTFEASELTE BN, TETEXREFF
HEHRE —BRHEAT, RETIRAEREFEHEAHLRE RS RET,
Hldo, EEFELK 28 YARBRMEF L TANIKREAEALT, £5
PAEBFRAAREZIR FERGFHRLERF. EEXRFLT, THAE
RERFRAREZIRGR O E R BRRRELIRSE.

FHAWAR 28 BREA N AR 248 XA 4 H KA ARR B

ek, EAHEA LK 28, wBPFEE 22 GHILARH, TIAEA
EREAY FHIE, FHRAR 28 HEEALH 10 nm £ 1000 nm,
FHi% 30 nm £ 300 nm. XA TTERERNFEELIANGR G
M AFEHRZ AR P4, ko, TRIFEEFTEHRELESH 4o
i RS AR E IR AR 28,

BEAERBOTENEXLEHF, B 6 T, TRFELE 2 4
BHEAE—ANFTNERBHFRE, BBFER—ALLBH+FHAR
EFHRBLEMARBART P E—KR (A FS) LR BLEAGAS
MR E—RR(BHS ). ERFEE 22 AN EH IS HE,
FEHERERCRGRELFE-ANBH T RAR .

25
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ol 6 FrT, TRIEEFRE-~ANBHFTHRIKLERTLE
WIEE, flde, TAEABEAGLIELR, EXHEALT, AL, &
BSd Edk—AK (atatime) BRAEENBHFTEAFRRXNGEE (B
HROMEE) . RE, BAARKNBE, AMLARANBRES#®
BaATEEE, L, AR PHERFLEHLEFMRERAL
HHEBHRE, ARTAE~NEAABHTEARERATLENRE.
s, AR TFEEBAYRENFLEGEA AYER (shadow
mask) BHRALT, ¥4, ERSLER—RERALEZENBH T EA
BOHEBE (AFSMEE) . RE, ANYRBEREEATERATL
EWEBFEFAH NGRS (AFS) , HH, BEBRSEREYRER
B E, B, TURIRE-AB4THERAFLENRE.

woh, ARLERFLENEERALABGEALT, ETHEL
SR ENALE/RAEERAERS, EXHFEALT, BLRHTAT
SHHRERAGENEABH ST EGEN L ERTEEMLNER
R+, TRAAE—NBATHREAZVUFLENRSFPEAAEATL
By, EXRFELT, SHANEHEQHINLSHEENE R,
B, EdFEAMEGKGDZEAEZEEANFTLAELT, TUE
Bt Efe e RAEHEZ N XEBRE N TERFLENRBEHZEREN
.

W Fixfritfe, ARRENFLENEREYERZE R RE
AW E. HiEHEMERRIR, BT AREREESGH M
BB,

G FTRBEANSHEAREE A o FHE B KL T4
B, BEsbihitididdosd FAREAPIIEEGIRHAZRTEE TR
BERMAKLE, R, EHHFBEENBAHFTERYY.

i, EBEEAAIAASYMEARRERNFRENRERAEL
BAEALT, RAEBAIRIKREFLTERERERLTHRENRA
At K ABATESBENEHBERERALERR, BATTEMELSE
14 84 B 3 45 1 64 B oR )

26
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s, ATRBERRERAFRLERFIASHERE QLSRR
S o

IR —e), TRIEABAGELBBEFRNSALRE, &£
BN F AL B ILE T L,

B, EAEARGT, AEAMEABHTRERHANRE ALY
BWAAGHETTHE, 28, RAARRTEFAFHHILL. KL
RELERFAR - NEAABHFTHEEZANRES N RE ARG FIL.

(E#42)

B 7AfFE 7B R FHARBEERG 2HANEABRHHNTER. £
A 20k, BERERHSE (F—wR)21. FRFLE (MEIK) 22,
ERAEWE 23, AHE 24 - TFHHE 25. - TFEANE 26, FiEH
B 2T AR (B 9k )28, AHRAEMNEAAEIH. RE, £%
AL BRESHLRE 29, HFEHMREZHLRE 29 L6559
WAk 28 LiX B4 B £ 30. B 7B 2K L & VLI 69 AR ) 69 A A
ARABHHTEER, B 7A ZLEEB 7B P LK TA-TA RIFHTEHMHE
BaEB.

EAEPHEMERESF, ALK EERFLEF/ERA A
W B 0 IR Tk B B AR D 84 B — K 3R fe RFARAT K B = KR,
ERREOAANEABH T, HTESFFTHRER RE A4 3
a2, SREFERFLEIAEINASYENERE Y HRER, X
WA THEEER TR T MRELM R, Flde, EEXAR 4
THAREGHHHEALT, 2RFLENEREZRS 110 nm. B AEXF
BHFYHREIFRGOEELERN, SEAVESY ERER LI 28
FHIANHE IO (stepped cut) . i3, BEBHFLANF L
P E A AR 28 BF, TEII LA FE —RKBF R KR T &
— /A~ TR HEAR B B & 19 AL,

B, EAREHEAT, RELERLRF—RBFE _RRAMeh4
B, Bib, REAZH LM 28 FHEARNBEHE o @SR wiEde
AT, L TRIHB LR I0KFERE —RBFF_RRF HE—A

27
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thd kit M BHSTEE 29, 7T AL BEATEE A H R AL %4
#. Blde, TOAEHE AWHBRMAE. RELEBEMBRILEF. EhHER
Bh AR 30, kMR LA ARRTAKA e E, HFE, Blde, TRAR
Ai#debes, RABHERAERLEGE.

(LH#h4)3)

AERPHBETEECLAF - NHANLASZHFARN Z M
i, FATFEHNE—BEAREIHGES LR, LF, ES-NMEF
MALPAUAIERBER, ik, EAHEV—FHEHAHR
EPRELARRAAKGRS, FH, ARRAALLRERKRBEABL
EX3HXAE,

H8RMNEEMRHAEZRBNTHHBFRENFTER, LF,
PBELEKGE. GAAMEFABAABETHELRREFRER
A AR AKGHRSy, EETFREE 31 PUALEMEEE (pattern) FES
MEERT 32, HE, B—REFLAGLLAMEER KEAARE G
FB A AREBAR. EELAAREB T, REA TRALSELHM
8 Rk IR H e 3 AR ST ) 6 K 3R B, Fe L 3EAR AT K HG R 3%, Bg.

RS —E, XERAHKIE “BE” BHIRBBRIZFALK
HURIEAL, RE, XEZRANKE “BREZAL HKORAGEAX
RAAHRENENMELER. HFEEFRSBIRGIBREVHRERE
AABHREH ARG RN,

EREHGT, FTHBBRETUARLPOANEL BN, 3,
RE—SBETAARLPHANELASZSH. 7, RFRETLSK
KPR EME B FEAOANEABHRE., EXIHFEALT, @&
itiR R AT B e AL, TURAER FTRENLHFIL.

ih, ERFEEOSALPHAMELRAE TG REAEMN
AT, TAMR A B AL GH VLB FFHYGE N
KRB, RETARHAN X ERLAGH L HLEZ.

seilt, EAREHRB T, hHESRLAGHENLREHQGERE,
THEARAEEENEAMRPREHNEE. RAMREFTEENRAEE

28
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RESFHEEOANEABHARLAGENEAREH, BARFT
A SURECHEALSABEGRA LG RESN.

(k&5 4)

ALV HBTFTEEICLE—NHANLABSHEAN SR
. ANAABUFPHE-ANEREE 2 AT —REFRE. B
sh, RERTRASTELAMG AL RGABAT DY FE —BREFAR
At k9B —fE. BF, EAFHFNBTEEY, TUMEEI
R LA RE LA HGRE,

FI, BB EPHERBENGAKRBRABRAFXNI (1),
HH, BoBEPHERBLEMGABBEABLFXI (2) FFX
3(3).

stF ARG ELEAHBRENEARFETHE S —FAHRE, &
BEH - NOASABAEREKZAHARZBLFAI (1) HE—BRE
HBEREA., UARE NS AR ERERKIBNXZBLFX 3
(2) #%X 3(3) HBE_BRENRELA., Ak, TUAERAEFA
EBHRFHRAFRRTAARENRTEE,

HORNLEOMBRGAEABGTHRBFTRENTER, L ¥,
BRELEME. GAXAMERBAAMETHEAAMRETTREL
AREAABRAE B ERFE B E.ERTRERI PRERBERE
SN ESEA3, HE, B RELAGELLEE R, REAAEE
GHRELIEEBAMR. BELEAIN ORE—NCLATRAKE
A6 R LA IR E B R TR AREF—AN AR
BARK KB E B, W ERT. TR, BE3HE—BRENEDHLBRE
#erE RIEE R, BREAEE G VA BB A HMBE B, A= B, 81 RE AT,

sesh, B18E B ABE B, 0 ABURE AR E LAY,
EAGARBERAZNAMETRAKN, LAERNGAHNAEHR,
AEHYETEREFASABENRFTHENEE. 300, & T4
WG EEAZNGERRTHRERA, BRI HFAELATAE
AN E L AZ R B IEEN. EASOHEHRTEE. i,

29
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RiEEPOFTORBOFTAXBERERLAGE B, R EEAFRESR
BEBNEREFEA, BHAAZENEFTRREAMZT A SK,

AR —E&, ERAE B RKEABFHE R ERF_BEHR
FlEEPHALBGEALT, ERBEIL N EERBERNFLER
REF—BRERMEEN TR ERKENRL.

suit, EAREXA T, A-TREMELM G RERG ARAT
HE—BERARETRKRGE B ETEATRARBEZELMHREY
B4, BTHREAFHAAELRREHERE. M, RAEF —BEF
FoBEREATE THANEABHHRGREBRE, EFEA
MEXRENT, OFEAHFEENER, ERXRELARBERKETRAHE
8 PL bifesik Kk kM, ERLENHR, MRBETFTRENE
M BEREBNEREAANEABHEARLROAMRE LSS, BH
BRTEAZHREHE AL AHREORA LG RLH.

K2, SERMBWELAMEBHNE —REFRE BLEHBALTMA
EEMEAEBEFTRERN, ERLZXREAKMAR, RALFTIHLA
BAE, HREAEEERESZREFIEF-KREIT S, ERR
Hhikty, BAXBIRANARTRAEONTERYIBRAK, Ak, £
AERPF, EAHE —BEFE GEAARGESD R LAY H
AT, REBLINE BTN L RAGER R LBLEE—BREND
AEME K.

H TR E R EGELRANESHAANE BTN BAN
ERE, BESBBBADNE—REGNRE T E. ARG
£, BARAKREATEHE B ERBE LA &3 dy sb B EAFT
Rl AR B AR KB R A T

st F B ANRE T AAMES B EZ R G BB L R F XA 43
IR, HE, EEFEHREATAY. Flide, BEALEGAT A
E—BREFREF B EHARIEURXTAMHFENGBTENTFE. 5AF
RESBEEFOEAFEGERARERARGFTHFERSGT*. B 10
2R B A R AR RS REBRARE T HTOMT &
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MAEER. EB 10 7, 5503k, WEFLE 40 XTFARET; 41 ATHA
fEBRAE; 42 RTRERMSF; 43 ATREARET. BAAEL 2 EHE—
BEHREHGTFRBHHARGET 40 RRBL B EZHE—REY
RS T A B GRIRIE T 40 X T AL A 41 F 6915 &
RAESRMF 42 RIE, FFEAEARERTSE T 4388 .

st F R E I3 BB A FMEBR T F 4 T EE T 097 ik IRH 4 A 84
PR, FFE, FEEFENRETALY., Flie, TRELEESHELEFIEA
#TFT HAETEAAEREZ G, RESF—BREAL, BX
6 IK B b AL 2 B 1R E . b, EwA4 (current-mirror) #
BELBAGFLT, CTEE—REFRF REINRLELENRIL
( mirror ratio) , VAR L 2|1 E KD 8 R AME.

esh, AR TFAMER G FZI N FEERG G —IE, REY
BRTHAL., EEXRFFELT, THEZEARGRENSE —HRENE
PR ARE B EHERD, BESF R ENEAHNEBZESE_KE
B ESHREARFR .

(E#4]5)

AEKHGETREICEE N EAMLASHFEARNEANE
F. ANLASHYTHE-NEAE B 27— BREFERE.
Sp, BFEBERASAMELEA, B RELEARALMHRETRR Y
SN E, FE, STAMHRETHES —FRE, REAFTRAH
EE ARG BT D E BT AT KGR BT,

ME, F—BREPHERIEMNARBBEEAFHRAFXI (1),
HH, BoBEFPHRRBLEMOABBERAFRLFX3 (2) FF KX
3(3).

ST FHRBELEANBREALMNBFREFTHE) —FEAHHRE, &
BEEAFPHE-NEFABFERERZINGXAZBEAFI3 (1)
BE—BE. ABRKABALIRERKZANGARZBLFN3 (2) FFX
3(3)MB—KE. A, TUEAEAAEAEHHEFYRH TS
REAAFHENBETEE.

31



200910006810. 7 o P 3E29/39m

BERAEEFT, TAEHF—RERZATEFRFNESHRFRE
AN, bk, HEHAF 448K, TRFEDMH BT,

A 11 RALERAEAOREAFINTHAREFTEEINTER, £
T, RELZABE. GEAAMBEFRBEAAMETPHREAREET FE
EEARAABNE —BREFRERE.ARFER I PUEFEER
FESMAELA32. ME, F—REFEAGLELAEET R BLA
%E B. A THRAMNELMG LR LSBT PHELREE G-
ABRHBARS K FERMBE G AR, BEHE R EWIRGH LR LR
UL B ER BAAMMEBAELALEE G, G, HALSH.

B 11T, ELXARE. AR ERBLABETPHEA
RERAMEGREIME T RERA A TFRALM ELS 0 3 4R
HARERBAHRAMNEE, Bsb T £4 BB HFH.

FEAXEE G PEEAIEE G, THB 11 7ML EWN
(distant) X E, RFE, THRMILADLARKE., RAZEHREE G,
o G A EZBENRXE, BATRMERK, HH, stTFARRIH S
BEERERE. ERLAAAAREZEZEAME GiF GHHFEALT,
CMTAAE B4R EFHMFRELLNNFXKILE, 4,
T ARAR S AR AR K E .

TATRAHZEAABE G Ao GAMBRHEGEELL, 122,
BAFZEIME GiF GURARNESZELLN, TAEEHK
FRIFOEMBER R TR ARE. EAMEEERAEE G # G,
WEBTENERNF X, TUAER ST REH 4 #3265 E48F

LB ERMAGETARAELPANRFTERE. REAPAWIETEETHR
BAFiHwRe, aFEE&HWEFEFRFTARALYHF AL (backlight)
MEF AR, BFRENETHNETF O BRMBIMFAAT LM
METE, REREENERBRE TS, BHREHBTHS RS
ARG B FHLS. LEHHFOLLRBEXNTHRBABHETHRS,
MEFHE (PDA) HEFTHRSFAEIFMALYE TS,
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(#1F)
AT, ARWERALSFERBEARLNA, 22, KXARRT
sk,

(#F1)

A TFERBEEEG 1 HRTEENE, BiLd THE LA F
R E 12 AT NE R EH.

i it WAL A2 A 49 100 nm 493 B £ KA 50 L w4842 ( AINd)
BB A FSE 51, B, @it SFidsEvl 184 nm W EE AL EH
ARITO HEEAHERATHRE (FARR) 52. KE, EEAFRES2 £
BB A EE. i, RENBEBRY EEANLLEFHT O
E 4% (aperture area) # 50%. R/E, A ZAIRH B REAHEAE,
EEHRZRBANBENGFRSTHERATFLE 52 BT Rk
EMEZRUELE 74nm 9B E. B, ERALXPAHAENEREHFT,
ER - ANEABMYTAEELERAFLENBEES 74 nm &35 FE 0§
W EWEE A 184 nm 4. I, ARBEBREBHERENTSRE
53, wobd)id K in. A B ABEE (IPA) s ATt 478 5 & % (clean ) .
RE, RbKFRGHAEILTR, Wi, ERATATERLXZRAMN
M BSEZF, B UVIREFRITFY.

4k, vAS2nm MEEH ARG FTREGLEMXRTHLEYD (1) 4
JEE A B RAERE 54, suiT, AZEH 1x10° Pa HRRERA 0.2
nm/sec,

a4 (1) |
® g
N+)—~N
O O

RE, RIEE 2 By PL A BEALHE S5 BEAZTERK
iAWY R A EA 36 nm 4 BE A, RLME QA TESA 13107 Pa
HiRAEZE A 0.2 nm/sec.

Beof, 4riE4sk (bathophenanthroline, Bphen) il A F&A K i
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ARG ARAER 10 nm B E QAL FAEE 56, REABAHL
THEAH 1x10* Pa B iEiE £ 4 0.2 nm/sec.

#X 5, Bphen #= Cs,CO;# (¥4 90:10 9 E T b ) B AL A A
EH 64 nm WEEMBTENE57. REAHRAHETEH 3x10™ Pa
H R iz % # 0.2 nm/sec.

e, B3 AZAKSEBHRAELA 10 nm 89 BB HEAEH
FEHESS AL BN ETEA 1x107 Pa LARSEiE £ % 0.2 nm/sec.

RE, THEAAETREHARELTFENEZEH AR LI B Z
%, FH, ITOBRHARALA 34nm 69 B EHEAAHER LS9, &
HEFANE R EH.

A 10 BARBTFTHRURATEANLZABHHEPERAFLENKE
BENIZEABEH LB SHENSHHEAHKE, B LIFRESH
RiEHFEFTLERT. i, BS5 THLEEFHE-NFBANB4GERM
FNA G T T E T,

B0 RAHE, BRLR. KHREOEHLE
s | CEER | AMAES

(cd/a) | CIEx | CIEy | ¥&£R
#HHEF Y E 74nm 2.3 0.134 | 0.091 50 nm
#ASEE 184 nm 1.4 0.157 | 0.083 35 nm
LH A4 K AT R 3.7 0.143 | 0.088 50 nm

o EFTR, ERRAHAENEALEH T, ERFLENBEE—
AERBHPEE., R, TR FEAEHENGLARFKNEREREK
ME—, BaESEERREGAHERGER D, FH, Th#
B EEFLMARE ., 2o, 2B 5 TUREE, RAKHRRT
HERMTERFLENERERARAENSFE,; 128, EHEEE
AN ENBHARNARLS NELRGRAREREME. B,
FETEUMEE A BRI AN LR A ArE. B, Tz
ALK KB ER RARA K,

(HeERHF 1)

ERBHTF1F, EBZHTHERAFLEGERHIEAHEY. &
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AYBREBEEFOANEAEHT, RFHTFRAEFHGAT BEL
b B R e g,

T A T4nm 83 BEHRER TR EHFERERMENGRE
KA 98 nm vASH, BitBMEEHFF 1 FAAR TR RFETNE LS
. K11 BFREHT 1 HEAAEHFYARFLREK, K12 BF
B AHTF 1 A RBHHENRE . EELFFELAAEGFFHLE.
it, B13THEa FEFORAFRGMTTETINGTAR.

A2 11 ARfEIREK

ERAFRLENESR
74 nm
K 590 nm
L ¥ m=1 961 nm
F KK B3 m=2 529 nm
B m=3 365 nm

R12 KHHE, CELF. AHAEGFHLE

P & Y& &4k
(cd/A) CIEx CIEy *H4E
EAF R 6.5 0.124 0.327 60 nm
74 nm

MNE 13 TTAF 8, IE A F 1 9 ALK A S AR A s AR B A
AABEAEERMARGREEMG N, Bk, SAEEAEN
Kit, AMEAABHHEERMLD. 22, EHEHEFINRZLHEE
CIEy 247t 0.3 K, BB G (RE) LM, A, L4084
FELTRATFIABHHKR, A, WEHATF1IHAZABZHNHRE
%5 1K

JRARHL—E) , AL B F ML R BHGEIEER 6.5 cd/A,
BREBF1IHNEAARBEHNERBEHLGRHZE., ARBAET, PRAET
MEE CIEy 276 KAEFTA S, 4T 1 ¢4 B44 EL hibegis
KO KEKBS, B ARERR, LEEHATF 1 FRiLHY
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ALPHAMEARSE T, LTHRALEMGHR. BiTH EL Ak
M KR TFAABE SRR RRT AR ELHBE,
(i HF 2)
RTERSFEEGEREALE-ANZEHFH 74 nm F= 100 nm 2AS},
B EFEE T 1 AR TR EAIEL B R 13 FHILK
Bl F 2 AL R BH AR Fo R K,

213 A%firkk

BHFLENEE
74 nm 100 nm
A% 489 nm 540 nm
&4 m=1 798 nm 880 nm
EHREK & E m=2 440 nm 485 nm
ZE m=3 303 nm 335 nm

LB AF2 ¥, S @R AREEREERNTLEYRM
AR, EAKSHED 489 nm A7 540 nm, X ERE, HH5AKN
515 nm &) -FH{EAR A, RBBERAERKY 5%. EFTH Bk
Bk kZMELEER, FE, AE5ATF1ARAEE m b 2 HHFALT,
B 450m ¥ EF.

i 14 EASTHRAEBUANLASHGATEATLEY
BEXEAEEUBRMEA L EAHEANABHGEAHBE. EERLGFH
Mg EZLE., i, B4 THEETHE—NFRENBHFY
BT RA AT BE T,

A 14 EHBE, CEAFRFEMALENTFSER

B4R & A AT B A4t ikt
(cd/A) CIEx CIEy FHeR
EAF R 2.3 0.134 0.091 50 nm
74 nm
£A TR 5.9 0.112 0.219 60 nm
100 nm
WK EH R 8.2 0.123 0.157 60 nm

AIBRAFLOEMEABH T, EEHE m A2 WAL 450m &
HRERER, #0, REAMANAABHFEELAREN, &
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A, EEEALFRY CIEy/EFEAL 01280 £ 7, B, EEBS
K, ZEAMBHGEMRERTTRLY, EEMNERAGIN LIRS B
& RHL N M7 & 84 18 R,

$eIh, B 14 TUEE, EERSFLENETREY, LAHK
B EAE FEMRAGERRLRABANNSFAE, XLER THEL
MAEMK, B, HH, ERIEAE—AEALARANLES
it Z AR R

WA1EH—ea), EELABATF2HEABHT, HA5HRHgHN
EABMBLRREY. h LR GF 1 R AARFE, XTEEATH
BEAMEEERHEARBENYh., REEGAT1IHEALEST, &
T LA EE LT RE R ERHSEE,

(5 2)

ABTFHEREERG) S HITEESE. ZEFRIAAEAKL
FNEASFaR, GRFERGSANAFTILAES, FH, E—ANEKRL
BELATEREANBEAAEE. o7, —MELAHERX=ZFHE
MM EER, FEAONMLEOS L ARG E. GAMME. F—
BAIRMEARB_BAAME. AABEAARERRIABRAHMELILAR
o R

B 15 RFEEAIA TR ENARALAHNEFTEEN—ANEE
BAKTEREREE.

BRI HDHEBEMR 60 £, HARABIKE S HAEF KM TFT
Wz e 61, FHL, AL LELHERGAKHBRMBHRG T EL
( planarizing ) & 62, W3bRAFHRMR., @BEIRAHLTEUAEL 100 nm &
BEALEHMARELSE (AIND) EAHRSE 63, REHFTEHER.

RE, BitRAEBNT TFHAREHGEAEEA T4am AH L BEH
BEAERGRE MM ITOR. 25, EEF_BARMESTEH
RIxF, B34 ARHEAEL 110 nm G EEF I RMEHEHFE
e ITO. ME, M TEEEMNERFRLRBAEN, buB AR,

sh, BRI REBSFSRE 65, wFIRAK. ARA

37



200910006810. 7 o 1 3E35/39m

B2 (IPA) sTFi Rt AT E ik, KRB ARt LTkttt
T, 25, ARARATERABAIAASHAEZN, A UV/ERH
TR .

Hh, AR BELER (common) HEREHE 66, Tk
HEMARTHREY (1) EMAGRETTHRE, sy, AZEH
1x107 Pa ELiTARi% £ 3% 0.2 nm/sec.

a4 (1)
O. Me Me O
. NN
& O

Rie, BEEANBEEEAA TLE., REFBEFHE—FF
EME. ALK AE, BARRIEE 16 Fr76 PL AE L4 E
67. EAZLRE, HKALAHEE 17 i 76 PL Lt X HE 68. 4%
HBEEKE, HAREIERE 3 76 PL A6 L4 E 69,

suit, APTHBELRGELTIEEE 70, 423EL% ( Bphen)
BRATRENBRBRME., AL HRGATES 1x10° Pa B RSk &
# 0.2 nm/sec,

RE, MAPMABELRHLFIEANE 71, Bphen F= Cs,COs3&
(WA 90:10 I EF) 2R RL. RRXHENAZEN 3x107 Pa BT
g £ 4 0.2 nm/sec.

ME, EAPTARELRGFENRE 72, BLATRRLIEH A
RIE, RABEGATER 1x107 Pa ELITAEE # 0.2 nm/sec.

RE , RBIRREREH R EHEIE G RBRA LI BRI A LK.
R ITO B, AFMABRELRANERAERIK 73, GUEFETEE.

RIS EARBETHRRRNETRENEREYENFLE AM
WA E. FEHEAEZR LRGBS,
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215 BEWBER

v o s #— F=
LR RBE | AR E BRI E EAAEE
#E A G 34 nm
FEHME 10 nm
wFEANE 64 nm
NGRS 10 nm
KA E 50 nm 50 nm 36 nm
= RAE W B 114 nm 110 nm 50 nm
ERAFELE 74 nm | 184 nm
B4 E 100 nm

ABETHREFHETFTRENRERATLE (NTSC bb) Foill
ARERBE, it, BISTHARTEETETHE (&E 24T
0.32, 0.33; BE: 300 cd/m’) HWHATRHMTAANAATEEAT
., LERANHKE “NARERBES 56925 E 0°£ 50°49TA
CEYAEAERORERBARKN KGR ERBE, £EEGRILIRI
PHRARENA 0°, REH—85, BATEHFXNHELIAAN
R e R RS &Sy, TTUABL, A FRERHS BN, IRMTAA
BER &8 T ALAL
(FX6)

8y = (5= %) + (Vo = %)’

H+, XoFe YG/ﬁﬁ‘/ﬁ-’fﬂ.ﬁfj 049 CIE & B AL 4F, xo A }’Oiﬂ""/ﬁ-#ﬂfﬁ 0°( &
E& ) % CIE & F 247,

(#F 3)

A FERBRAEFAINBETRESE., ERFTF, —ANRA
BEEAGELURBE. BB ERBEABREY=ABRETEAR. &
AABEORBEMGHBELAZNKRE. Ak, EZEFEET,
E—ANERBEER (BEE2A 1) F, ShEE. GG EREL
BEFHERFELEGBEEHEN 0nm, FH, ESHE-NEAK
FEAAMAAGERBEELT (RERLT 2) F, ENRFLENERE
ST AR E A AL E FHEEH 0 nm mAEE BB E FHIZ S 110 nm.
Bp, BitEW G ENAEERRELERAELS, BB EE T
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IR R ABEH QA 110 nm HEEHRERAFLE, BARARM
MERK, ARBRBLBEIEA 2 PHEAMRENES, FE, BLE
PEERFRREIRTHERFRLE. RE, S THAHEAAMMELL
ERHREREHE, AEREAELRGE T EA 196 nm HEE. £
GG EFEA 1SS om 9 BE FEBXAEEFEA 127 0m ¥ B,
RTALEZS, BLERBEHF2FIHARAGIEFLETEE. K16
ERBTARHFIHEEGREGEE.

R16 BEMBLE
HELTIL HBELT2
SXBE[GAEE | BARE | SAGE (GG E (B GE
& AR 34 nm 34 nm
FiEHE 10 nm 10 nm
B FIEANE 64 nm 64 nm
T4 A 10 nm 10 nm
LAt E 50 nm 50 nm 36 nm 50 nm 50 nm 36 nm
ERAEWE | 196nm | 185nm | 127nm | 196nm | 185nm | 127 nm
HRHFEE 0 nm A 110 nm
B4t & 100 nm 100 nm

Z1VTRETREZANIFA2 PHABRERAR T EDORSAHME. A
R1TTURAS, FTFREEATHE A, BEFREFHERMEY
AABERRRAY., Ak, YA THELFOETHERLLINGE
201208, FARTE (lightness) ¥ EF. Bk, ERHFH
EFEEY, B3FASITAHKRRY LR AR EZRBNEHE—1%
FEAHARET, ARARMNEEORAREAEZETEENEALTHY
TEEFR.

RN —8&, RATFTHRBERANBRENRENRE, K6ITFH
BEFEEFHE—~BRENORBYT KEHSTF 2 F6 4345,
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A 17 KAHE. EELF. LA EHFA

P& E & & B 47 b
A ClEx CIEy KA Koy 1A
BREEAIL 2.4 0.135 0.092 50 nm
HRELA2 1.4 0.157 0.078 30 nm
LA A9 Z A R 3.7 0.144 0.086 50 nm

ZISBETHREFHBETEENREFITEE (NTSC i) Foill,
ARERBES b, B O THARTREFTRETAE (&AL
0.32, 0.33; ®E: 300 cd/m?) HHFATRBTFAANATTENE
1%,

(e #F 3)

WA F 3RZALF - AEAARETEZAGEARE. EARETHE
IMEEAABETERNBTERE, FH, FAROHNELASHFBE
AFHE—ZAIXEE., RTHMABREEANBRENEKEINXE, 5K
ENF O BREYT KEHFTF 2 P& 4345, RE, A LERESTF 2
FTREIGTAOBELABHBRER THELAMME. RT A LX), B
HEREHTF 2 PAHARGIERMNRERTRE,

RIS B THREFHETEENREFITLE (NTSC i) Foill,
ARERBE. I, B TFTHEETFTREYRTEE (&F ALK
0.32, 0.33; FE: 300 cd/m’) 9HATRMTAA NS TEHE
1%,

218 BERARCEAFNARERBE

AEFITH AARERBE
(NTSC b) 3
HlF 2 72% 0.044
#F 3 72% 0.05
P B F 3 48% 0.076

e AE 18, B 19 F=8 20 TAEH, #TF 2. #F 3 F b 4T
3B TEENRBTRA AN TERISABEKRKLE BMELR
AR . B, EEERE—AAALARETEEGHALT, €L
NEEARALEEEGAL RN GHE. B, TURBRTEEF
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HIE—ANEHARERA. |

A—FE, ATFRFTEEARERTILM, NA 18 EFEHZ, NTSC
W RERIERENT 2 F4F 3 HREFTERETH 2%, FH,
NTSC R EBIE R AWK T IHETFTRETH 48%. Ak,
TAEE, BFAHNBETETHL, RARNHETEILARRE WK
EHRILE.

o, XTFREUTFRAGBFERB, 6T 256F3FHK
KPHBTEEF, RAKNRERSESH 0.05 RE ), HLFHY
BEFEE (LEHF 3) 440, Td#l, REAPHETEEGRMT
A YR E T,

B, RAPHEFTEEEARINRATAANTEAREHN
T, HEHFAABEATECHFRME., 8P, REXPHBRTEEEFR
BEEAENANR N RARFGHREFTIL.,

EROUABTHMEAGBET RKLH, BEER, KRAARTK
F AT T B 2. A T AR A B R 69 TE B AR T BT AR,
VA LA BT AT XA 15 BOA B ) 64 E My Ao o 85

AwiEEEL 2008 £ 2 A 27 BRI A KEFHFH No.
2008-046240 ¥ 3%, AsiBidAFEFmAANLLHANE.
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