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1L —HFFRBABEE, ERABZCHAHA B LN EA
SR EAIKE AR, AHELeT,

BARKESE G S EANRBEAR, FANEH BT HEBY—N
T, RARGHE: FHHEHnl BF I NRBE. FHHEH 02 457 2
R FREABHEIARE., HTHEHAMHRE ANRE,

B4 F 3R n2=nd4<n3<nl X %,

2. BRAZR1IRAHFFHRRASEKE, LRELAT,

F1~FANRBOEBERFE RN 1/4 8B 5 K K58
Mk, HFEAKBREEFREREZABRIERARE 1/4 AR 2
30% KAF.

. —HFFARABRET  ARABCRHNBAANARB LSANER
SERMBAKEARE, M ERBEAKRAIANGL, AHFEAET,

BREHES S EARBAR, FELEE 3~ 1548, i
MEBABESHBEBY —MFRRROCIE: HEHl ABREH d1
MBIANRE. FifEAH 0l ABEEH 26495 2MRE. FHHEH
MBAREH BHEINARBE. FTREA M RERH 4R 4R
B,

FHEFAHEHD 1.9<n1S2.3 KHEBE . HAHAEH 1.3<n2S81.6 K
B . #4E%H 1.6<n351.9 950 B, A EH 1.3<ndsS1. 6 L H .
SRS EBEEREH: BEILAH(2-h+1) A/@-nl), BE d2
H(2-i+1) A/(@4-n2). BRI H (2-j+1) A/@4-n3). B
Bdd G (2-k+1) A/(@4-nd), £+ h, i, j, kAXFFFOH
¥ |

4. B AER1TRAFFREABZRE, HEALT,

# 1AM BEd Ta.0s. Si0. Zr0:. ZnO. TiO. TiO.. ZnS. Nb20s.
Hf0:. AIN b #9442 & — & &,

FAONRBEE A KR d Si0.. MgF.. BaF. . CaF. P #4942 &
— A,

2 3B d ALO:. CeFs. NdFi. Mg0. V.0 ¥ 94 & —F T K.

S. R ANERIHRAGFFHRBASEE, ARELT,

£ 1A KB d Ta:0s. Si0. Zr0:. ZnO. TiO. Ti0.. ZnS. Nb:0s,
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HfO.. AIN 9 &94F & —F W A&,

F2LNEBRAE 4N FBE Si0:. MgF.. BaF: . CaR: P 894+ &
—# A&,

FINEES ALOs . CeFs. NdF:. Mg0. V:0: P 89 &E—FH XK.

6. R ANER 1RO FRFHRBARLE, AHEAT,

EHABSRORAKESBEG A EE L, EXAERNIIHER
BREMHABE SARBEEE 6 MBS ARG S ENRE, #
HA R E S R 3R B4 & & 05 P E R k6 B4 £ ),

Tl RAANRK TR FFHRBABEE, AHEAT,

BSARBAR CNRBGBBREBRERABRR/4KRGFELKN
EHEMR, FARBEEEXHRBRERZARFTRABRE 1/4 BB K
K& £30% 4T,
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FRFHREABRE

AVIFRATREFEHFT R HE:
ARALEMR FFHRBAEEIRE
w35 8:2004 % 3 4 26 8
w3 5:200410031302. 1

HARARR,
AEXRASBAEXAM BB ERETMRAHSBEAFFHRBEER

HFEEA

EESAMASSY, &%, £ALLBERA (vafer) FIRARHN
BRBOB D EVAATE., BLEELEBRTERGHENR
AL, BE. EX, ARBSBAERTHENAMNENRAHE
BHE. B4, TAIBR KA EHEAGTROHAMNEARSE R
BHEAMAERKFRFHOREAE,

2R, BAARERKTHBGEFSEEFRRKET X, ARAF
EREFALEARALENALE, FPREFNSRKGFERLEFLR
I

Blde, ESEEARGFSABAE T, LM A REOHRH
B AkEHhH 3% ~15%, ERFEFTHEAHAE, WRAHEHTERT
E 6% 1% EEA. @F, AFFARRART, HHBLONRE
HMEMESZY ALO: XK Si0. FHRMGELEENRBES B E T4 F 4
#l.

WE 23 RATAAGEFABRALBEIN—HOLEHE. KL
2% 2 (laser chip) & GaAs FE S A K 1. FHE 2. BT
EREIQEFRTHHAL Clad £33 AABRTALEEINL
AT 7 6 B 4 H K. ‘

¥ S ABEE R ERABABOH B ARAERLSE IO GIK
BHES. BATHARERGNHZHAME I FHAR.
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FRAEBRABINROORRMHB 8 BAFRALER, X+, &
A PHRABRIERYN, NWEEEREAA/4 HEEL £
MAFEE, X2, abA FHHAZHEAMERTEMAGEERK,

AEGFARBARYINHE, BRAFTERS, BEKSHTLA. B
o, KESE S —BYEEHIN/4t aty B 44 (aluninum oxide)
B AR AEAZ KT A (heat spreader) ®4EA.

WE 24 RATAE SRR EHEARKRBEGANFIOE
(graph) . WE 25 A FHRA BSE B4 6B FRHEGA
Bl . shat, BEEH 318.90n (o = +170m) #RABER (HFH
#=1.638) HAKESIE 8 REARFKKA =660nn &5 F
KB ABHTHE., HHL, RAEBSHRAGFRITHAEHA 3.817.

AHRE 25 The, UBEEMNESHAMELHE R 1% EH
B, seiAast A& da=318.9om X t 1% 4 E, BPRHY
3nm 49 AE AT KR AL 8 eI B AT, REAMOREME, R
EEERG A THARLE GG REXBRA (spatter) FHRERL
A, B RE SRS 6 RS RRIK.

% Fra L AAHR, B, HF 2001-77456 oK. £HF
3080312 5 23R,

EHRARME6I%LEATAFFARASGKRIAR S, &
BB LB L EBGEREREENALI%AA, % R B A F T
ﬂ,&p&{&, ﬁfnﬁ":l@'o

RARE

AKANE 4G J T 3Rk — A B A A AR TS AT O B & 6 R A
B ABEOEEIFHEL AKX T LRGSR FRAE, I
1&2’-%%3’:%5}ﬂi@#ﬁﬁﬁ%ﬁ?%ﬁ%bﬁ%ﬁ%*%%ﬁi%%%
.

AEPHTAHLFARBABERE, AHELET, EBEABTAH
MAHEBEEY —MEH G S EAT ARG RSB, M B
E#ABRS A B — T, RROHE: FHEN nl 8% 14
B, FREH 2 4B LARB. THEAHB3HF 3B A
HEH s HE AMTE, EHHEIRNFRLE n2 = n4<nl<nl £ %
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R #HR n2=nd4<n3<nl 8§ £ %.

B TiZEM, 5 ENTE GRS 6 B RARBUM Ao B BAR B
B, REGUEAENERELGHREZRFAR, A4, B LAR
B, TREFFARBEASHHEARE,

M B 58R

B1RATALUNGE | ZHAFTXNGEHE.

B2RAAFRAAKE 10 EFAREATERKERBMENAE.

B 3IREATFHRASMBE L0 HEAHERTSE 1 ARE 11 HBAK
B A,

B4R %FREME I0HAMERTE 24K K 12 & BLERH
HHHE.

BSAXTREAMSEI0HAHERATE INRE 13 HBRAKRH
M)A .

B 62 %FRAME 10 RHERTE 4 ANAB 14 6 BLERH
Mg B,

BT RAEFRESME 10 HAMERTERKERHBLNOE.

B8R *TRASEI0ARMERTE LARK 11 & BEIRH
e R BN

B 92 *TIRASE 10 RAERTE 2ANRE 12 6 BERH
M HE .

10 2% FAESME 10 EHELATE IMAB 13 HEER
MM E .,

M1l 24 TFTHREHEI0GARERTE 4 ARB 14 HBLEK
BB,

12 AsAE 2 EKRATY MRS ENS ENRBAK
kB HEHITETHE.

B 132+ FREHE 108 RAEATRRKBRBBEGE.

W14 2% FREME I0HAHERTE L ARE L HERER
BorE e B

B 15 24 FRESME 10 RS ERATE 2ARB 12 HBRER
B HE .,
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B 16 A TFTRAME 10 RAMHERTE 3ARB 13 HBFIR
A,

B 17T RAEATRAME L0HEARERTE 4NRE 14 HBLERKR
M HE.

B 182X TFTRAMEBEHRSELATERERBMEGE.

B 19 REAFRESMEHREMERLTNRE Q5 HRERHMEE

B 20 RETREAMSEHRMERFTNRE Q6 #BLERB M
B 21 RAFRESEHORRERXFTNARE Q7 HERBRBKE
B 22 RAFRESBEHRHAERTNAE Q8 EFRMMEY

B RAFTAAAFFARABEEZ—HFINLEAAE.
B 24 &% FRA GKES BATREAF A ERKBMEL—HIH

B 25 & % FRA WARES BA T RHM F 6 BLE R Z — 6

AwiER 20035 3 A 27 B £ B RS e H A ¥ 2003 - 88905
EHhAREBER, AATFRAEERTHELALZNERBIATH
¥ .

AT, SBHEREESXNBATHHA.

FkF X1

WE 1 AAFALTNS | ThFXNALHE ATELBNE
HAE., MASEHA Y Cads FEXEFAMK 1. FHE 2. HRAEFE
MEIWEFATFTHHELE clad) B3 ABAHBARTREZEIN LS
B FFH R 4 FHAR.

FEABABEE R EABABZEA HATRARZN RO OK
B 10. RHATHRABER @ HAMB I FHAR.

MRS 10 M B ML B S B Anit sk e — P AR A BT R R H
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nl BEERH d1 AR 11, IS FEH n2 ZBEFH d2 A FRBE 12,
FatEA 3 ABAEA AIHARE 13, FHEH 4 RBREH d4 84
AR 14 7 A,

AARAEHRFXT, BBEHBARARE 12 G345 F 02 FANRBR
14 I 4% nd AF, FFE, BEMAEMNRBE 1L A HF 0l I
%02 (=n4) K, BH, aBEHHEANRE 13 69374 E 03 a7
% nl X, B, EMNFE 11~14 935 4% nl~n4 BE n2=
n4<n1<n3l,

A BE AL 10 69 BAReEMmA4H, HEAFZBHEKAN =660nn &
XS AMAE (FRITHE: 3.817) ARABSANE, £
JEBE 11 B2 A4 % nl=1.638 ¥ &AL 48 ALOs . AR 12 A
JiAE 14 B2 A AT 4% n2=nd=1.489 #HAALEE Si0:. AR 13
L4 A A4 E n3=2. 063 &) RAL4E Ta:0s,

REANFEI~4ERE A~ BREHARBFRRARS
K 1/4, BFA/4, Bk, HAERZT: ARE 1L HBLE d1
- 100. 7nm, AFE 12 WA d2=110.8nm, ARBE 13 4BLR d3=
80. Onm, AR 14 49 R d4=110.8nm ( =d2) .

MBI AP LM, AR RS AE 10 AR FBIEK A = 660nm T RFF 6% &
B At % .

WA 2 2% TFIREME 10 AR ERTRRRBBGE. MK
BB T4, AP SEkEN=-660nm L AT 6%HRMNE, EHAE 24
MBI, AT TFREERKGEARSETLEF D, FREAS
BpEREAT, KEHE 10 WRRER BB RGRAE.

WE3ZLETFIREME IOHRHMERTE AR L GBREK
A,

WE 42 ETFRESME IOHEHERTS 2ARR 12 GBRERKR
HHmE., WE S X FIRAHEKE 10 HESERTSE 3MNAE 13
BRI GE., WE 6 24 T/RAME 10 BRHEETE 4N
B 14 $EBRBEAR.,

X E T 4, ABEEEEL da AT 6% G RHAE, HEWE
25 WEARL, AN TFEANAREYRET AR EERERD, R
A dl~dd AAst FRERE de £ 10%MREAREH, YT

8
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BE 10 9 B M ELF RAAKRE, FBRAMHER IR ERRSN
0.3%.

Ek, RBAERSEE N =660nm & &2 TF 7% & L5 F GRS
BO10 MR Lk —#, EAFAE 11 B A5 4% nl1=1.638 &
A4 ALO: EMNRBE 12 BAARE 14 L2 A4 % n2=n4=1.489
R Si0. EARE 13 B4 RIS E n3=2.063 #h A4
Ta:0s, F BENREGBEELSHNZREL 4 F: BE dl=100.70n, RE
d2=d4=100.0nm, BEAE d3=100. 0nm,

HETREXFERENE 10 EAHEEATERKEMENE. NiZ
B4, EF KK =660m &ERT ThHEHAE, 5HE 24 4
BARL, A FHRIEKROTHURBAETRRD, FREALEZRY
EEEAETN, KAHE I0RARRLBEEAREZHGRSE.

WHESZXATFHRAMHBIOHRMHERTE INRABR 11 HBERKR
B, WE I ZEAFRASE 10 WERSAEEATRE 2 ARB 12
MBEERSMEAE, WE 10 22 FIRAHME 10 4RARRTHE 3
AREI3HEERBEGE. WE 11 2L FRAMNE 10 HRHE
ATFEANFTRE 4ABEBRBEGE.

M BB T4, BEZAE da AT I%HRSSE, HHE 25
HEAK, AN TFEAREYEERRHETAEF D, FFERE
B dl~d4 At FREEKIE da £ 10%HEBERNES, KAKR
VHERELFREARE, FRSHRMER/AEFNERKHA 0.8
% .

XA, BNFE 11~14 HFHFHAE nl~nd FTHE nl=
nd4<nl<n3, B @ 2 BRI 6 B4 % 64 i KAR Bk Ao BB AR B M
N, FRBRIZFFARAZTHHERSF.

Héb, BEHT T EFREEL, TUAKE ENRBAEN 3K ~
15S% e B e BERSE, B, R2: HAE 1 A 1.6~1.9 8
HEN. FHENLAELI-LOHREAA. HHFE AL L1.9~2.3
HEBR. FffEnd 13~ 68/ERAA, BEAAH (2-h+1)
A/ -nl)., EEdA2H (2-i+1) A/(A-n2). BEAIH (2]
+1) A/(4-n3). BEHE d4 % (2-k+1) A/(4-n4) (h, i, j, k
ARTFFTOHEK) .
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Besh, B HEAHTH A n2=n4<nl<n3 ¥ £ %, NEE 11 &5
® AL:0s. CeFs. NdFs. Mg0. Vo0:s# 9EE—FH &R, MR 12 Fo 4
JRBE 14 &4 d Si0., MgF.. BaF, , Cafh, 2 & —2H &R, NMER
13 %47 % Ta:0s. Si0. Zr0.. ZnO. TiO. Ti0.. ZnS. Nb:0s. HfO0..
AINFAZZE—E B &k, AR XM, REGEZRELFHHEH
BAT R S ENFE.

BA, NFBE11~14 83 4% nl~nd #H 2 %% 02 =n4<nl<n3
RN, BREE dl~ddRBAAZREAE £30% 48 B R ATA
PR, A EPREHERRALERNI~1ISHEEAGHEZRHAE. B
B, TAREGREFEAEHTAEETE, FRLBTHE EEKRRHM
RBEBRBE, AARBEREFFRBABEENHERLE,

EALGHAY, FRFE—RBERKOHAL G FE TR
BEIHATH ML, BAL—GRABSSH P EARSSHM®
ARANKESEKGIALKE, FAFH S AR (multi beam) A
BELTUARM S5 LEAR KRS R 10,

Blde, 5 DVD (B FAMMAR) = CD(HFEAR) HH AL
B IE N HEABE AR B KK 660nm Y ARFEKHN
T80nm KK, i, ERAL LA RAKREAHBLZHEANENS
BB,

B, EANFR 11~14 BHETHEBRXEZHY n2=01n4<nl<n3
BRI, REABREEEATSCBEEY 1/4 AKAH20%HTEH
ANBTHEBRE d1~dd, A AEFRF AL RKREAREFZRAREZ
RATE, fHlde, WE 12 A5, AEKH 660nmn feig K% 780nm2
KA GE B LAY 6%t RATE,

b, HREA LR FFAEABEEREITLE—H4R, &
BABCHAMAEERRE HKRGEK, Rt RAAE B F48
FOEEERREESBABSAOAF BB LG S EANARBREL
FlEARBABOEYE —H, REAEBREEAS T CEREY 1/4
EEG £30%HERANETAEER d1~dd, A AEHFRENK
KAEMEERAFHZHRHA R,

EHF X 2

EXEAFXT, FEARABEINLEHMEWE 1 AKX

10
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Bl, AR AHR 10 NS5 AR S HinFMMe —MAF 1R Ad: FHH
Ehnl ABEAES A HGARE 1L, FHAERA 2 RBEA 2 HIMK
BE 12, A EAH 3 RBERA 3R 13, HFAFEH 4 ABRE
H d4 AR 14 AR, HFEGEHEHHEFHE nl~04 HL n2=
nd4<n3<nl ¥ X %.

AKBE AR 10 e BiRkes M Ahbl, LS4 AEKGHEK N =660nm &
UEFFRBAE (FRITHFE: 3.817T) ARABTHE, £5
BAZBSHAAZEBROMNRE 11 LERAFAAHE nl=2.063 §AMLE
Ta:0s. AR 12 BARE 14 EEAFHE n2=n4=1.480 &4 &
Ak Si0:. AR 13 A% n3=1.638 #§ L4 ALOs,

A, AAFR I~ U4HERE A ~MdBREIABFREARS
KKy 1/4, BPA/4, BAKH, 5EELT: MAKRILHRAE A
=80.0nm, AFME 12 69 R d2=110.8nm, AN 13 6BEEF d3=
100. 7om, /AR 14 9B R d4=110.8nm ( =d2) .

AR XA M, KASE 10 £HRFHEK N =660nm LTRF 6
% 89 B A &,

WE 1324 TFHRESE 10 WRMERATFTERERBAUEGE MK
WE T4, POKEN=660nm AT 6HEHE, EHE 24 19
BARtk, M FRPELGENEAHETHERD, PRBEAZRS
EEEAETIN, KEASHE I0RRAA BB EZHRAE.

WHE 14 2% FREHBEIOHEAHERFTE IANARBR ILAGBRE
BB E., BB 15 RALTFREHE 10 WEAHERTH 2AMRM
DAERERBEGE . HWE 16 X TRAHE I0GRHERTE 3
AFEI3HEERAEGE. WE 17 2 X FRAMNE 10 ) RHE
ATEANRE 14 R RBMNGE.

MK B T4, EEERE da AT 6B HEHE, S5HHE
25 $EAM, M TFEMRBOBRETHEAMNETRETD, FR
BB dl~d4 Aast FRE R da £+ 10%HERARNES, KERH
BI0HEMELFREERE, HEBHAMEELENERKS
0.3%.

K, BENFE 11~14 HIFHE nl~nd BLHL n2 =
n4<n3<nl £ %, MBS BN B & 6 R KARM AR

11



200610055079. 3 o P /11w

BARM M, FRERFFEARABABOHNERLE,

Ao, BAH#ATTEREREE, TUARZENREALN 3% ~
15%TEEAMBEZRAE, BF, K2 HHEnl £1.9~2.38
EEA. AR 2 E 1.3~1.6 HEEA. rHFE 3 L 1.6~1.9
BMEBRA, FIHEMdELI~1L.68ERN, BEILH (2-h+1)
A/(4-nl), BERA2H (2-i+1) A/(@4-n2). BE A3 H (2 ]
+1) A/(4-n3). BB d4 % (2 -k+1) A/ (4 -nd4) (h, i, j, k
ARTFTOHELK) .

Foh, A TELEIFAHEBLE n2=n4<n3<nl 9K Z, A 11
%3+ & Ta:0s. Si0. Zr0:. ZnO. TiO. TiO:. ZnS. Nb.0s. HfO0.. ALN
wAEE—EHR, NRE 12 Fo 14 &4 & Si0:. MgF.. BaF: . CaF:
wEE—HHAR, MARE 13 FF G A0, CeFs. NdFs. Mg0. Y:0s
hEE—EHR, ASRA LRI EHH, TUAREHSERAEA
BHRHENS ENRE.

FH, ATEBE 11~ 14 #9345 % nl~nd4 A T # & n2 =n4<n3<nl
HMER, REABREIFAET0%GERNELIEE dl ~ d4 #A4T
AFAEE, AREBEMPEZHERLALEALT 3~ 15%EEHAH
BHERSE, Ak, TURTHFHABREARRBTALLE, F A
BAX BRI ERMNE, SEREFFHRBALBREY
#1& R S E,

BA, B DVD. CDHA£AHAKRRMEE (pick up) M, £
BB HABRCA T EARMHERRRRAGRFTEARGOSIANIRL
L. BB S ARABMABELRAR LidF AR AT B 10,

A, SR SIALAFFABALBEIRAE — RS
(package) W, ERABSA RS EEZRMANKRGKKAFH,
XAARMBRAEAEELREEESRABSSH O AHMH EE L
BENREN, LRAZARBABANY —#, AEMFPEHEK
seAREE TR BB RAHE,

FHEFT X3

ERAEHRFXTF, FFARABHALHRAMAE 1 —4, RT L&
4 Bk M eIk B AR 10 2 9h, Bt K b A A 6 KR 5T A
WE SAFELEE  ARRBASTHARNHEENRE, Aa RS

12
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P K S E TR R IR SR

ERE (disc) AFFAREARY, o TRAMBIAREAT
AAMKIZ (tracking ), B, RAARVWEDAEELBAL
FEARBRABCANAAEASHER, SASARBEYRRAHH
BRAEN, AAERSARHAEELAEAR, AR GAENE
BA#—FESARBRERS, HFRERDELE, BRTHRS
MHARMEBHRBZZRIRY A, HATHHEAHGIRY A, F
SRR B K WA R S A o KRR AT sk R R KR SR A
(coating) .

vk, ERAREAEAHARSEEF, BRER 4 ELEANKEHR
s, BHAERXAERNIHERFRSRBRBE SARABRES 6 MR
BELLA T AR E % EARIE, MRS B KT BAT E LR R &
o BAT b IR B AT R

Blde, MG 4 BeEMAEESE 10 88— T4, RAE KR
FHEH S BBERA AS HARBE QS HFHAHAFH n6 ABLEH d6 &
AJRTE Q6. ¥ 4tE A 0T (=0n5) REEH d7 (= d5) SARBE QT
A D 8 (=n6) BIER S d8 (= d6) WARE B 25 ER
R, BEE S~ REAABFAEHRELA 1/4RFEROERK
£, G THRSBEKESF.

AJEBE Q5 & 45 W AL:0s. CeFs. NdFs. Mg0. Y:0: # £ & —&H &,
AR Q6 & 45 d Si0:. MgF.. BaF:, . CaRh ¥ HEE—# T K.

Bdu, AJRBE Q5 @34 % n5=1. 640 BLBEF d5=100. 6nm &) A H
R, A Q6 G4 % n6=1.450 LA d6=113. 8nm &4 HHH A,
ATEBE Q7 A% n7=1. 640 ELBEF d7=100. 6nm H A HE R, R
R Q8 Ar 4% n8=1.450 BLAE/F d8=113. 8nm 4 M AR, HAEKK
S RIREMH R LA EREN, wHE 18T, TERRRK
# 660 nm & A TEIELH WG IRRATE.

WE19ZAFETF ARSI RH RGN REQ HBREKR
HMUOE, WE 20 RAFTATERRAMHBEGRHAFRGAME Q6
MERAHREAE, WE 21 2R T T LRRRS RS M F 0
B QT WEARBMGE, WA 22 RAFTAT LERRHNBRYGR
HEGMNRBE B HBEERBAKENGE.

13
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MAX e BT 4o, AR E da AT 0% QEME, AT
BENREABEE TS ET/EF I, BFEBE d5~d8 ARt TR
Bkt da A+ 10%MHEBEALES, KAHE 10 YRHAELEX
HERE, BRSNS FERIERMAERKA 0.5%.

F, ELERETHAFTRY, A THSENTERREARKAS
SHAHAHEE—MHBET, EFTHERLAMT ARG E ENRB
REEBABSRHBHRIGHHM,

BEARTHRFXNEWBAMRMESTALARITT A, 2EFFEL
AEEMNRABEAARARERHLY., IXTAMXTERLZLAE
HEWMHRANERAENNGELE, L ZERIARALANTLE
A .

14
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10%
B
H
*
0% . ; | i i ; i A
560 660 ' 760
3 % & K (nm)
B 2
10%
#
0% : ! \ \ i i i i
da_-‘o% ¢ da da+10%
PR TR
B 3

16



200610055079. 3 L L H3/157

10%
B
A A — T
0% . . . ) i N . N
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