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[0005]  2CT FHIBCHRIBURTE A i (1 Ak 95 B R 114 75 A
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[0014] P& 1 I v B 27 3k TR AR T8 e T RHZ DI SR 81 =8 805 S 2 NI T8
T2 )2 Hh DLSEIWA 205U VOC 17~ =
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[0026] P& 13 MG t = Tum H S = 100 A XIE 1 /NI 300°C FiB K 2 5 IfE
AN H 73 40 R P T ) 25 R 2 T, B R -5 T TPOC Wik B R 1. 24MPa ik F34F B, VOC
Wt 2 3MPa. il AEE N 3MPa J A7 HI1H L, 2x2em2 ALGE I InP MIEJZ 5642 31 SOT 4
J& o

[0027] 14 WEiH (a)S=50um H t =9 um$EEX M (¢)S=100um H t =7um
BB R 30 2 Bh K 300°CIB K 5 B/ E S EIME, Forh vOC [X 3 (R s ZRAE SR tH . (b)
F(d) o 5lR (@) B () ARk K8, Hak— D iR voe XA a4, (e) NN~
2 um JE 1 InP AMEEEA T SOT 418K LA 0B A AR RIS M KR & K6.20m
I F RN B AL I mER AR =

[o028] & 15 KA ud BHAT A LA LI (3) " InP ANGE & A AT ZE I m] 25 PRI 5 — TP
HPE ) InP-SOT #2545 1) Nomaski SR 4R B . £ 30 3871 300°CIR K2 )&, 1E
VOC JzAE VOC [X AT L 23316 FE2 Jl 77 1 A9 ALK B o

[0020] &1 16 EIfF U FHEEAZ 21 SOT 411 InP AME 2 1) Nomaski B0 BB IRALIEE (a) ,
Hrp—1 voc Rzt Si 28 2, BT o () oy s R ZE HEBS H 1) SEM A i ]
% () #,

[0030] & 17 EfEULEAAE 2 B 3 /NEFRY 300 CIB K Z G NEEE AR EA t =7Tum B S
= 100 um fJ VOC [ SOT 4 JE& ) 50mm (2 FE~F ) . 75mm (3 FE~F ) K 100mm (4 FE~F ) InP 4M4E)Z,
H SR BEC B R AL IO AP e 72, B, 522541 XS 50mm (K] InP ZR4E 2 HLRE S5 50 756
100mm ] InP #MEJZ

[0031] & 18 PEIfif vd B AR AR A & B ) — B AN B St s (i R R B o

BIAEEAN

[0032]  FESX I I St ] () LA T BB o, SRR R A S ) — 88 43 B b DA B 07 20 R 7]
S A R W PR AR St ] 1 B Lo REFER AR, IR HG e S A O B AT AE AN B AR R VG
R 0 et 540 P R

[0033] A&

[0034]  FH-T 2k B B4 BRAEHK Pt 75 2 88 1t S PR ARG A AT CMOS it H AR B 51 77, A%
BEBS S AN T MR B JUHAE TTT-V IR A 2R B R . 2R
1M, AS[E T A ik BIRE B S10 A HR, (& Y- AR BIRERE A ™ 4% 75 ZARIR IR K
(<400°C ) PAs/ MUK IR TEC 1 A IR 1 BB AE TR B RS . T8k = B IR LUK
B RS9 H,0 287 H— 280 Hyy N, S CO ,) A A%t 3k A Hh 45 1, DR] I I 1) 5
TR ] BEAE A S AT Al o

[0035] ANk BH it SR 3l ELRR B TE (VOCO) vt i SEI e 2 T At L L HETe e e M
BT (B, 4a2:4k Bak (S0T)) ERE IR B & i B 1A 3071

[0036] IEE[FAJHIE

[0037] W& 1 WoRsE By ZEad TERAETC & e RHE DG AU E 04 #5051 3 20T Y
To i T Jz Hh PASEEIAT 2B I AL VOC 7R = K

[0038] R W Ry SOT b InP, AHAEA K R FE N Rl 4 B RL, e M L AR
SETEMAEIFRE o G 1 TR, InP SMER R B A 3 SO1 A b, Halb B B & 521 i voc

6



CN 105161429 A i BB 4/14 7

(1) H,0 43 it 50 F A1 G I U FEMr e R A X (Si-OH) Ty PRk K T
WY BOX) ZErh . NBFFI R R R, R 1] 2 v HAT &Pl iE [A] 2R 50,100,200 A2
400 wm ) VOC (FERF ER 6x6 um) X EZRALT 1. 1x1. 1em™SOT £ F, HA 472 4E 1mm T8 1
7t VOC 3, [ 121 57 DLV B ok B AR I X B I G R AE L) ARG EREARIE 7 2 S5 AT 0,5
HFE B A AR DR E I SEI InP-S0T | Kz,

[0039] 7 1. 5MPa #MiRIE 77 300°C T FIE K (10 2 120 4381 ) Z Ji, £ HCL ¥ k¢
PERBEZRS InP 1R, M =43 SOT Eff~ 2 um JEAMNEZHER .. & 3 H i Nomaski FEZ K
WA EME (50x) W 2 /NFIR KFEAR B R s FU6 L, Forp AR B VOC (100 wm [A]ER ) 11X
AL SEIL T SIS, W E . (P 9x10%em”) 2SR S) AT T 5 X8k, B e B s
HRIBRARE AT FEVOC X H, GBS A A ) i B e i B A (B 4) s,
InP #MEZ 5 B4 21 SOT, Hdr7E VOC X I R LR InP BT, 58 V0C M E S
FRREAAR L, T () 2 VR 25 B AR T 5 rp EAR R H R < 1 H 5 9236 em /NI 2=, i 8 T (8] B 7
EZEHA K. VEER 5SS EA <1. 5% /NS 5 ERL A Rm a4 0m 1K)
(KIZ M Al 2B AT S RS BA R BT A IR K H . 84T SO _Bf% 2x2em”InP #MEE 2 K4
AR R BAH [F] B e S I B 5, 3 B2 5 AT A U A2 A A B2 IR, DR RS 1,0 Bl i e B
FrAB IR S10, 89075 B A ANE dm v RN o VOC T o — Kb i T4 Sl Ak
[A] VOC H PRI A 434 #i0T SE IR K I 8] () 2 ik b (1B 6) o AEFRATTIN SEES = ol A
FIfE) Lem’InP FEAREE A2 SO R 75 B0 12 B 18 /NI (15 FLIE KA 7] S B 30 43+,
MmAAIAERA 50 wm [AEE ) VOC X W3R G o #E— 2018 K [a) ek F ASAE 43+ 1)
VOC FOEFRE PR 1], b P I8 /N s () BE RS2 B . A JavE R, VOC J7yAaE A T 1E i ah i iz
B HTRER R AARR T S M e A TR .

[0040] Ik

[0041]  ARSCHFTRIAR 2 T SOT A0 KI5 R InP 25 B85 A s EH
RO7 R i AE TR A = i )N F LI FER], MG 3B O™ AR SR B4 (H,0.H,)
JAAA IR PRS2 A RS HR AT AR A 5 AN BB AR T 2 VR 2 T gk
/N (A >50, 000em *B <3em ®) o FIT 75 B IR K TR k20 B F 30 24, S50 RTBR A&
FHEE R~ 100X B . 2IUATHH ISR ALFR AR Y 425 3K [ Be = 18 H 1 S A2 e PR 4 i it
Fo HEZN T 5075 K 100mm InP ZRGEJZ 2 SOT i B R P 7% , B4R 7R BRIl #3158 42 11
br5 & A RSP o0, Wk 17 A R G 2% B W vt AR HIAE A S a6 N AR I B
BB A

[0042] A0

[0043] iR BEAE ARG HEE AR E, 1 S5 h %G OB A R 5| J189 P47
KIBVR A MR TT V. AE 20 T AT AR 6 1P 4835 v & 2 AE — &, A
B im M BB ORI, JE1EAE Ty (Van der Waals force) BRSSPI di F 8] 457 247 LA
TP B B W 56 78 BIRE 5 IO B B, 2800k Uk, A TIaak iR & T #GR K, TS 1
HAS I T Z IR A R KIS R, X ey TR G R g s HTHEMAT
IRl G S P A R I e G T8 i P I8 H 3 R A RN (548 F I TA)RG & 770 28 6 Wi
BRI BRI ml A B T seal st 4. e (D 2] (2)
Ko (3) Al ARERIEET Si HISEK BB KBRS IR R A L, B R N4 CL S
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IOIE I 2 e A B T Ak 1) 3 BT 3R SR I SR B P (B H,0)° TESEEIA 2 G & &
AR T B S R K i A 44 SRR G 2 21 3 AN 7K o 502 e B n BB KRR B
WUR V5 SR SRR NS 77 %, B8 S BUR S e, RIS 25 . 075, 2
A NEA RN (B40 Hy) AT I 5 10 Ak i RS T g i ik B s i N 2 AL
BT (B Si0,) , JEHAE S T o M0 E AL Sl O800°C ) N A] BT H AR A A B
EALYIRG MR AR TS o DR, BT BT AR I T A R B A S L A R T B i S T
AR MVE, TR BB K H AR LE 1, 281 SR U, it B4R =ik 300mm F 7o b s v 422
ARk (SOT) S S

[0044]  Si-OH+Si—OH — Si-0-Si+HOH (1)

[0045]  Si+2H,0 — Si0,+2H, (g) (2)

[0046]  Si-H+Si-H— Si-Si+H,(g) (3)

[0047] AT, HH T #IK R BC A 08 78 b BL G L B S 4 AR I 4 1, Z2 B &1k =
BIRER A PR AR L SR K. BT AR (), B s A e E M EE
1 Ee I R A UAERE RS E, X () R, B, SEAHERIRAR
SR A VUSIEAE . AR 2SR (Bltn, 4 S10,) 2 BSFE R 3 sm A AL,
FAAHDIRL (PECVD) LA UZ DR AT B0 S WA ORI A B ™,
HEAEH T FHEZEPMIC A MBI 5 A ST« B ER A R BT & 3R 1 Ab 2
TR R MR (-0H) JEFH & B e i i A 1 POk 3RS InP B Si A,
JAE QAT R R B A Bl = A ) 1ol LTS SR A AE

[0048]  Si—-OH+M-OH — Si—-O-M+HOH (4)

[0049] it CH ARG Si T B &, DA vFsE IR 0,5 & 1R B 1) InP 21 Si
A A 1 TE SOT A BB A IR G FL - ALPE, AR SR R SEPUR A I 2 T Si Tl
ARG IR . SEIR SR TS 2 WA B 0k 4 B A A% 28 MERe M T SE PR A B . BT
FEHH SOT 4 JEH I Si 2% 8 2 S 26T InP HHAL 541 AR A 8 J2 9 38 18 B SR 1) TR
AT CUJUAN TR R SF A 3hr ) A AT E ™, DR kb R A 900 A o 0 6] b 20 Jo 0 e )25 A
A S EUR AW S SR g, B 7)) M (b) P Nomaski 48 2 I 4% K
% (50X) 7 A EoRAE 2 /NBF A2 15 /N ) 300°C NIBKZ fa~ 2 wm J& InP AMGEZ 3] SOT Ff
K ER B, BAT T~ 55,093cm I ELAEAN 2 ~ 20 wm KII55] 4 A6 1 1 17 2 I 15 7
7(a) HHEEEES . B 7(h) A 2N B 15 N T R AR R 7S R R RN B~
27, 546¢m *, T AS P A 0n) R, DR A 38 KR /N B4 2 V) 1 T ok AR 0T 2 T A< A SR A i 1
Mo

[0050]  #E BIRRA AL Y Ty & il AR B AN B AN e B ZI] ~ 10 wm TE VA RE B
M (AR SCEHRR N PR BRAGETE (TPOC) ) SKRIE LA 1) “HEE” & 2% Hg I e 2]
i G U A fRIR KR R E S F BT TPOC Kk Fh a5 . B 7()
EIREERE B SOT #H I InP M AE = AL Nomaski A= 0 f5 MR, Horb R SOT A4S |
[¥) TPOC, KPR 24 X 7E 5x 10 FLEZHALE 300°C B K 15 /N o 5 ARFLEATAT RIS
B EE R 7 () S (b) XFEL, I’ 7 (c)  TPOC A5 b7 i IX 3 AR Je 30 2 TR % it » i G o —
L HIILAE 500 v m B8 1T TE H 0 X8, BEFR 7R TPOC B A ME B s T IE [ TR ER . AR,
SOT b {3 — DA 2% AT J=) 5 B0 2% A B8 B SR B = A n] g diak TPOC 48kt , [RIGAE (23441

8



CN 105161429 A i BB 6/14 7

KUt ) SiIRABUEEIE - IR ILARAS @ E R A (B 7 () PR ) &SI B S0l
A JR BTk Z R TG PE RIS S A8, TPOC 348 M B R0  BIAS 75 B0 S SR mT A
Ji 26 B A SR AE A () B m v, ShnT 8 S BUR SR B H A S 2% B m FE Pk v

[0051] A B (1) St 5] e o FH T SRR L SR A TE 25 W3 InP AP 4E 2 B SOT B A1
A A AR ELRRACETE (VOC) FstTh. G 2 VOC RIS, BE S i iR H eI R
AR vOC BIEIEE S (BRI, 2515 ) KRS t RBFST VOC FIRRAA 2 Cliid b & 56 7%
InP AME B 1 ST 23 00 5% B SR VPAS ) o 2SR FH B R VOC J5 8, /R B St e as i f
SR L 5 DN ECR L 25 IR FE DR/ o 38 B IR RIS 100X 38 K ()9 /b k- B 35 3 A i
= NR RS = R0, M R s A T AR . i B M E R AT A R [TV R R
B SOT A48 119 B Th 6 7 SRAIE WIAH Y VOC (1) b A3 R 10 00 P 1 R {58505 R 50,
75mm £ 100mm ELZR M InP AME 2B SOT 4+ b B sTh B A DA R R Ik e & i FE 1 mT 4
TR o

[0052]  VOC KRS JRHE

[0053] 4N 8 (a) AY-I~i8 IR BT I U BH , 72 SCia s o, VOC S e K/ ERA L
AT BAES TV MR i 2 /il 25 0 Si %8 B2 0% 2 i A ey (Box)
JZHIFLBES . B = AR B =1 47 LA E iR s S 0 F A B RS R TS E
IREEI K VOC H. AT 3G b B 1 7 (b) Hh () BOX Wi, H. T P 9 48 AN E AT 43 % (8 i o 40
Fe AR SR 17 M KR BRI (JEH N 0.3 3] 3um B ) 1B BOX Z&E#T Eit . B
BUH R SEREAL 22 5 FE (B) B (7) rh B

[0054]  H,0+Si0,—~ Si—OH+OH-Si (5)
[0055]  2Si-OH+2Si — 2Si-0-Si+H,(g) (6)
[0056]  Si—-0+H,—~ Si—OH+OH-Si (7)

[0057]  ARPJE SN, FEZE T, AKZGVR AT LA F IR aRBEAF T S10,70 21 L 35 3 B2 1 1) BiR
frE 4. FERENFTR AN G I, e SAREE A A DU R 8 AR 2 JE B BN, B
Wi FERER TR 5) ™, ALY P IX e I L [ A A I AR AR A L T B
BHEZALME T, I B a. #Si0, KA BFEHIE R 2) & (1) Frfr=4
Hy IR BTl 3R B0 48 o 5 HLAE P AN 558 Ak M 48 [ B2, AR AT 5 S SR AE Sy [T B 43
FAE Si0, B, H P Z a0 R A4 U BERE

[0058] 8 (c) EEAVIRE N~ t =6nm IEJ5HH S = 100 um 103 hta [8] BE (%) VOC [
ARSI B Ase (SEM) EME . AR VOC 1 SEM BT ] (Hpr~2um TT1-V RAMEE
AT L) BaaTE (D H, HER 111-V 5 Si & 28 i, K voc 777 111-V
. BOX BB/ KR VT2 T 704G VOC IR M Si0 MR 2 3 Si %5 '8 2 2 J5 Frik il
FEALAE HE 0 e i &), ELAE VOC B S S A B A A . T SO R R4 R 72
[0059]  sEIG

[0060] VOC % mAEESNRE

[oo61] itk ¢ = H B A8 A (R 7 oMk b AT T 45 1) 150mm (100) SOT #f /v (5 223, 1 3] 10 BX
G —cm) A Lum SiZEEEK L un #HEMAY BOX) Z. REREPATIHTRR, HIHE
BRSO RS H AR AT HAEAR K HRTEE A . £E SOT A B4k VOC MAE 10 43
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Bh 2525 RCA1 (NH,0H: H,0,:H,0 = 0. 2:1:5,80°C ) {&7% “ A HF ¥&W (0.5% ) 1 30 B
AR EN MBS 2GR REAATE 1 um S104 KNI FFGG . BT AR E %1,
B 55 VOC B S5 Bl 422 pi HE (BHF) VAWK (HF:H,0 = 1:7) 1) S1O MR~ 10 73-%F
FE TR R A 34 25 E i R 5, 5 TE I BC1,/C1, 25 58 44 o 1) HEL JB A & 25 38 A g b P 15
Tt %] (ICP-RIE) FEURZIHE Pk B2 — P 3 Si BB R . EBRPTIR S10,M 2
R, £ 100°C T AEVE W H,90,: H,0,= 3:1 FU4GFrik SOT AEAFEKIE VY 10 23%f, I8 T LK
AR o A FH AN PR 24 25 AE TR R A2 e TR B T il A 50mm < J& A ATLAL 22 AR YTRR (MOCVD)
A KR ANIE & BE IR LT InP (19 T11-V BEAS ., £84) WI4E BHF J2 NHAOH (39% ) VAW h #2145
SOT FEAS F (1) S1OMHHERL S TTT-V #EA i) B IR SE A 5, 7E R EVG 801 {IRIR 55 B+
VG R G I FEAR AT 0,58 AR R 040 FE 30 #. 7£ SOT J& IT1-V B PFEA B4R
KR Ar HAR A I (<Bnm) JZ %, TP AR R R MK R I . B G T 3R MR iz
BHEF (OH) Z % (85 8RN ER (BRI, H,0 BUE H0 ) Bz f5)".
AT b 3¢ o i A 22 R0 B A S R ] o o P i S5 7K R 1T o R Ry > NHLOH V8 VR 1 2% 10 v A FH
T2 Si-OH H N A S A5 1 Si-NL = AR mEAREgERE 7. [ABER
AR H BT NH,OH VAR ™0™, FF & NH,OH S AL 7 DA™= A B 35 5 HUSE i v (R I G 4k ™
H SOT J TTT-VEEARE THAPIEIEN 125 CRERL I 5 4380 A5 N\ NH,0H 28 S FFf8 vOC fizz
Bl ZR AR S AL, AT ZEBE i 097 mR IR K i s Sk (LB G n] S8 ) - 28
JEEER T LA RS . 7R Suss SB6E & A& 2 rh k473 — 19 300°C Fig
Ko LRGBS . fF B S AN R R RS m R E RS, PO T AR e AE
IR N AEVETR HCL:H,0 = 3:1 HhihZ i InP #1JE, BT 200nm InGaAs vzl 1E34 )2 & SOT &)
JE E 2 um EREET InP BUANGE Z B RT3 T InP AME 2 1 B B 1 SR P, 242
St i 2 B 2] B EH Tk B B AR S 8 A s T BRORE A e AR ) NE T o SR S I AE
Nomaski #3 ( PAZRIFHUFXTLE ) HP I R T A 40T 57 25 R 0 B SR 3RS 1 7] 23 ) 25 1
[o062] 5236311 (DOE)

[0063] MM 7T VOC [ BRRLEE, it HAA AIAE VOC [AJEE S JRSE ¢ EI%. B9 R
TEZAM 1x1em’SOL FEAMEAT 9x9mm” [F 77 T X $5 1) VOC FEA, P 1mm 58 1) 467 X 7E14
2 J5 DA TS i i g BOR M R . B VOC 7] £E 50,100,200 & 400 wm f Py 4>
3x3mm2E7‘7ﬁ;D‘z%Fﬁi_‘ 9x9mm “HEAR [X 15 -, oo BT ads XA 1 ) L5 R AN 25 () 47 4E 1mm
(1172 VOC =5 1, M T eIV A ] [X 2 8] (4 FL Bl e IR AR 30 45 1) T Re SR P= 09 SO R H
Eﬁﬂaﬂawﬁ THrA VOC, Horb ik FOT7E DY AN AH AR X 38 B 2,46 um A2 8 wm,
[0064] %‘%& 7w

[0065] [H] NI

[0066]  Nomaski ﬁﬁﬁfﬁ%ﬁa@{% (50X) MIZEIE 10 (a) B (b) HP 2Ll 2R AE 93 73 5% HE
AAERHKS=50um I VOCX ALK S=50um( /L) % S=100um(4) HIIX, Hpr
A X 2z (8 EHA 1mm {76 VOC 25 H o SOT i ERISERR VOC T 24k S10, A8 FE A 34T
1) [7) 1 BHF 38 3 e 20 1 LA e 4 B30 ) P52 1) 20 9x9 o’ IE 7 AL o 7RI N 3MPa 4135
JEIRIEGLS S # Bk 26 4 7E 300°C M AGER K 30 434f . AEIE] 10 (a) 1 VOC [X H AT WL 2 i
25 R RN BRI 2R, K S ANIE 50 40 A I S TR AT E TS VOC 1 A ¥ b A7 AE, R B T3
VOC HIEL/ N B A, 25 FEsA 1) VOC IXAH RN o RIS TEAEIE] 10 (b) IR, Horh BAT ¥
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Z 23T VOC Hh O XIS S =50 um A2 S = 100 wm X &-F ],

[0067] [ 11 FRIRTE 2 /BT 300 C Al K I (1424 0T 1 TH] [R) 2 ¥ 2 F 0 i I (R B S %
AFEIE RS t IR R MAARARIEENFEAREAE S = 50 um X FIFEARSLILEIL 5
ANBUE DR SR 2 2 PN o YN IEIE AR S BRI, 38 nIE e 2 % ) KK SR B =
SR A ZAERET R B B (B, B3R5 g SRS ) 2 B2 3] voc H
M5 BOX ZVE K IR REME > e 5K 7 () & (b) ARG MABIER AL, B
S = 400 um IFEA C LK T EER/NL T 36X, A S =100 um [ VOC 4% 5 H
A IPOC (I AAH TS ZEE K 15 B 18 /NI A X — LT . 3T S = 50 um 1%, HE/N
T 20 wm AT/ T 10em 2530 % BEAT A BRI 84 58 43 Bk PRONAS AT REIX 43 i<
FlIRBIAE (I, “PWAE” 23500 ) SRS Y AR ERE 51 R 2 (RE, “AhE” 2505 ) LA
FESESL 100 B 1000 j5 7% ) R AT Falis il G R, WE R S RRANE — KEm
PRIZ . B 11 BRBOK I TE KN t AR AR ) 251 2 A Bl e ik, DRI K 8 38 %
#1851 BOX 1EJ7 T X 30 AE S A i () Jo] S SR AR I SR B AR g Re 7. ORI t iE
W T /N () 288 e DX, B, Bt/ IN PR SR THD P B 2 A DTk AR B = = . DRIk, 40
t N RIS R IR R . VR B 1L PR s TR R S W A B AT VAN B
X1 lem’ B4 (B 9) HEA A VOC T EH Lem “DMAHFERTFSHTHEE

[0068]  AxFIT J&] i1, K (1R KB ) I8 7= AR B iR A R T fe &, b SR I Re =1L
B G SE AR BRI AR SR B =4 CERE RS 80 (13— 18 KA 8] & B 2 J5 oF
GV KA % RIL, 5 D4R S AR K A () 7 T 2 5 A7 AR AL B SRR - 1
N 300°C T AR KB T 149 R 5017 1 i) 2 ) 85 5 i T 12 v FEIR VK 2 /N B2 30 4RI
Bt BRI B RE, mAEA 10 440 K A 0 EoR BB B a2 W% B,
IR 7R BRSO S MO T 18] VOC A4 i@ B, o TA) B JH IR s 2. IS0 = ) 300°C IR
KR FE T B Fe /N KIS TR0 T B A B A AT Be R 30 4r8h 4y o AHAE PE I8/ VOC [H]
PR S T 3RAF MR R (3 — iR K )b o AT AL VE R, SRl fE F TPOC (RIS 7
B 15 ~ 18 /NI IIR K AFRAHMR 2% 5 (10 B 20em ) $:4, sen] 548 A voc #1130
BB K S . Zhang %8 AWFFEAAFAEAT — SR [ B AW E 15 & MR Si-Si
AR e R I TR G K AR K] (FE— BN > 100 /i) RIS EIES
A LA LA g 2SI Rk 1 HAE A SR AR B P R BRI R e A R =
KT k) (R, A= 20) B

[0069] AR, ANFT M TPOC (F3eA I e, A VOC 15 v 1B it 11 2 it 491 7 FH 5 i b
R 77 LA R A A S 247 BLBG 1B TTI-V MR iR A BUR A (HHTIRE BA—FF 46
VOC H [ Firi R s SR ) o (BRI BRIRE O K E TR RIE M PR B 3 (99% 1Y
0.5 N,) fEMZER (20°C) 1 300°C K F B =\ MNMEEEA P IEZ (BF, Si 3¢ BOX JZ
TeR B HR ), WIRTARHE 7 Rl 8 H A BT Bl R 2t » B e (Gay-Lussac’ s Law)
THEASMNE 77, ARG E T 0,5 N AT A N B AR Ak . T8 I TP S P
SAACERIRIRIEE T ZIRE T ) 0 FHIEF. £ H KA G, VOC i Hh i B K P B 77 Pagee
A 20°C R 77 Poge (VOC TR R 77 ) 1 1. 96 £, 02 i Py o S T 7EFRAT
(15258 = AT T TPOC BI4ZA X K 77 1. 24MPa, DM & /M TTT-V 3R F R
TR 14, BRORAE TPOC 1R O T B SR IKfE B iR K= P R A DALk, 3T H 2. 43MPa [ 1
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TIR TR IZAK LT XS VOC 155 sE3l s TPOC 1% I A M 1R i B A 4% A o

1
T &
273.15 ) L

[0071] 13 E/RnEA t=7um S = 100um FIEEXLE 1 /NEFE 300°CHE K2 Ja Y
T 170) 233 317 35 5 o A0 6 7 () S B 0805 o BB 4000 em * OB i 1 35043 TR 255 132 s TR R 427
TN AR & A7 (A w4k, B 240 T TPOC 15 1 IR 1. 24MPa 8/ 3] 290em * 2245
R 7738 N3 3MPa (1. 24MPa [ 2. 41X) B, 38435 TPOC1E I (18 /INEFIR K ) AH 4 IR 23 IR
BERE 27em ®. SEIGHLLARYE B o B e AT BT SRS S R 0 R A S S BT 1,0 SRR
Y e/ & TSR N 2 [ A LR RN LI 5« B 5 OB AN T S R e
WP iRZ R TRk B 13 H 3R A S 2 7E 3MPa A8 IE 77 300°C RIR K 2 /NI () 2x2em’
FEAR . FEEFRMEHRE IR InP 468 2 J5 SEBUUR I M /M E 25685 o I RAE S I AT =
BT ERIE, BABIKE 7B 2.

[0072] 4 o T R

[0073]  7EREIR InP AR GRS R BALER (S 320°C ) HHIANFE NSN3 7 & AN 52
Brifre B b BT VOC i Hh BTl SR SRR 1T 7= A2 1 T1T-V 43 24585 T VoC A &4
XIRRR e E. FIL, Bk arEamae (B, Rimees) EPHEAREr n—H
Ko 5L 1000 3575 AR F, SHVEE K 30 280 (AT B 12 Tl 3B ek
SR ) L) Ixlem™ B B W PAT AR HERSGK T 578 70 B IR K (R 5 B0 258k
WEMRIEEE ™, MHOGE K 30 28 AR T Ib I E . eI rh B Y SOT AEAR T
P FHR LG f RO N S AR IR 45° B, I SRVER 100 um I TI R R 5
M IEAf L T R R A BB A IR . AR, 2 TR T R iR ON G RE R, 7R B
F i X Bk 110 BT B2 BT R ~ 400 wm InP A JER A TS InP AR A HAEAL, W& 14 (a) 3
(d) PIFTEZRAANE S EGH— R, RIS ETTEf e MK g, B 14@) & (o)
H B S R R AN S=50um H t =9um A S=200umH t =7 um ¥ VOC [
Fr e [X 35, H SR FEAT VOC B R KL ) InP K EERIZEAL. Y InP LS B, T A AE
KR TR A B AR B 14 (b) 2 (o) (B 14(a) Fo (c) i s (o e 2R AE (KA AR A S
st (25X) BER) #—BIESR B InP-SOT Bl il 4k 55 LAE 5 TnP 3 2™ A% i 1 42 ik iy
Fto FFEN BOX GAIH (CRBAJEEIUMALGERIRMBIRIIDE ) 5/ 14(d) H1 InP
KR B TS SiZ R/ MESHE RSB 14 () HEA S =50 um & t = 9 um 35 X1
U AE X B AR O T A &, PR BT 11 R i B s s T3 . K/ NN R,
AR L InP AR LAHR R A R REE & T8 InP B REE AT REME », 2 5 B il
P Maszara) fEMEE7K Si-Si A IR ERERUE M ' BA R REE IR T 2
BER TR L EARE InP R RRE R/ INREAS, H 5 5 57 BB HH e SC R i yE e

[0074] B3, 111-V-SOI 26 WAL I wr 21 (14993 03K, B 4 42 A Tl 1B V2 A
B -I% (Febry-Perot) s & bt . it 100 wm B/ JJF LA 10, 000 % / 4
o [ W 3B R SR AT B 7E SOT A FANEA 2. 2 um JEAME R G BAREAR, R T11-V
M - BAE A FUHE SR AR, TTT-V AMEZ R EA KT 6. 2um HAEK 14(e) HUR%
REAE SOT FHEL, R T R A ISP, TTT-VANEA R 14 (e) TR B 2258
55 UE BAE 23 B IH AR A — PR AR
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[0075]  7E InP 3} JEFERR 2 Ja AT R B2 AT A2 AP S A3 LR 2 250 CIREF 5 2 10
AN 5 — VAP ER, DL — PR IS A 0R S, RN R RS S Ab B A B 3R S AR R
WA B TRAE I A AR B A W 55— [, WA TR EA R W SR LUK T11-V 4N LR S
SOT [ 4747, 4 VOC iz Hh () F) A A B 76 B R A0 3R b 328009 )2 . £E VOC ALERAE
VOC Ji FHl R K I e ¥ T11-V JZ B R AR TR B 73 2, e 7~ B8 A P 4 ik X 3l o 1) v 26 1 e
= VOC i A B 10U i A T BE oy CIBIE MR #0) » S = 50 wm A& 100 nm 5 ILH
2B FEAE BN RS 2 JE R A E (BUE R BR ), IR R bR R 58 il Arid i A il f
IPLFE I FEME. X 2 A2 H BT BUREARPAT A R, BAR & B 2 % 5 J T11-V AR
TN (BEER SR ), ISR BOX ZH I 10 Wik (7FRst (5)) ANAlid.

[0076]  ihAbh i AT bt v 5 B, T IR) 2 9 T R PR 5 ) 4 3 T PR A 25 T DR B, BTtk
SOHE 0.5 E P E 2 Ja iR ML RS R/ GG LR E . B 15(a) &

(b) EF&AE 30 7381 300 CiR K2 AW HA Rk A AFSEZEKN T1I-V MBS X 5K 10
HFT R AL X k. A FETB 10 (@) SRR/ ST (EAR <20 wm) (1515 5, 9E VOoC
D3 A SRR B 15 R EoR— AN A B EE B KT 200 um R ER, LEEH T
HNIE S I ECOR S B R I (HON SRR IIUE Z A B ) R RS 1 3R
M CHA B SRR = i B AR K R PR B iz A B A SE A ) « EARA VOC B 1POC (1)
lem’BEAS B4 2 M (B R SR ), BRI InP AME 278 HCL Y 38 K 5 oF TR A2 4

1) 58 A4 25, b AR 7 S A (1) 5 R () AR 22 ] 4 1 7™ B A o A Il /o SR, i B
] 15 1 Firzs 1) VOC I r] 3R45 m i & o i &, Hrp A HESE S = 100 wm A2 50 um(t
=9um BIIX. HERA]IEAE AR A b F 22 P D) i) sk R ) o P Aol A, TR K
KBRS AR . RN, R SRR VOC B R IR — bR < IR BRAE By “ WE Al
Jz (i, I SCE ) BOX 2 ), AEAEFRATT A0 S 38 v i W 52 281 1 1 (7] 72 VI %5 8 B AR R AE
BB S A T TR TR e e 5 i 4. X5 SOT J% TTT-V BEME i R A2 R e A ik A
S I 1A T ) 2R TR R T P O PR AR A AE 34T R

[0077] &), @iL A 16 (b) HF TR E AR | b Z1 3 BOX JZ Kk — BEse kit s
B iR HL I R R B S L], T 16 (b) T 16 (a) w38 £0 i 26 58 HH 0 X f SEM At 1 1114
T RE A 30 25 A I E B AR B, 3 — VOC IR AR E LR B 10, HEAR, PRt

FAE—L VOC PR s Az gt Si A E . VOC i BT S 45 A4 B Il 3R A4k S 30 InP 7 4h
R S AT, ] 16 (a) i — 2 VOC fir B IR e S K S o . B R 16 (b)
HH () IS R T e SR A LB S R i P R 77, AEAE i = s v (100) 45 6k E
FIFI5E 4 InP BREBIE A REARIFEE. AT E S AU E I K Bros 58
i, B 16 (b) FIIA RIS REBUEE TR Si J InP AL, IR InP R R % (100)
/N R Si 26 2 R RS /N

[o078] B ml 4t

[0079]  HRHAEIE 11 2 13, B— VOC FH K Retl 71 3 — i [ J& HA A 25 40 >k B AH 48 X A B
SAREN Y, R A A R X A 2, G0 [R] VOC AbAE G Ab—KE . FRAR M, H X 4 2% T
UEAR G EE B AA TV B < TERL TR BOAF AR AT SE I S T, i T BRI S E R S =
50 wm FITE L. Hea]iE U, QSR A B AT IE 77 S 10 VOC M A] B by s B A< i) A, 1 AN
do A RO, B 17 BEORE AR 50mm (2 S~ ) 75mm (3 S~ ) K 100mm (4 SE~f ) BT
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InP FIAMEEFNEA S=100nm H t = 7 um [ VOC f) SOT ¥ ERI IR . k&
Al E 3MPa i 7 300°C NIk 2 B 3 /N, BEiEIR S lem™ FEARH R B A = . JEFRAT
BP0, BeAL ) 4 JEF A N FTIE K InP B Si B s 86, B, TH A BER AW
R A2 o A Rl A R R A TR 78 K/ B P 2 B R R 7 A VOC 1A Ay Rk 72
AR, RO R TE T P H DR

[0080]  ZHAMIS

[0081]  HJaiEi, VOC [ — LSt ] (1) 1 THBR AT SCHT V38 [ 8 48 40 T AL ik 5 A B 2 K
Ak o A3 5 {8 P

[0082] 54wl Bl A1) TPOC ( Sk SRR P [l He v ) b, 8 A VOC [ 4 78— Sk
T OGS S S AN IR R B S A W, AT G R SRR e . BkAh, BT SRR T
R 1R 495 B BB T 7 AR 1 R0 TTT-V B sl ) 8 i S e R/ (BB R R ), RN B
A XA AT A 52 B F AR BORAR R

[0083]  HH T3 BB e R 0T I o e K AT R S T, R G2 B IR = ik
nl .

[0084]  fE— LSz s v L A Aot BT /N TR BE KA K R SE (B, B C & S=50 um
Jt=9um) [¥VOC 7L SOT A& L=/ SR £ 1 I BE T = 20m% Si Ak
FEAE R R A XIRA T e. BOK 3. 24% IR AE N i A EAR I e SO1 5 T11-V J2
Z IR N N KBS

[0085] T4k X HHAATHIHE AT (HAE R WoR ) F87R VOC 22 ] 78 24565 2 #1 1l A DT R 1)
NIRRT BT, NI SV RRCR FOIR A S A e A R A BAN TR, Ha /ML F7 51 R BB
B — DU AR B AR S R 2

[0086]  f77E B RAIFTE A 2 IE 7 T BT R T S B2 A (9 25 Bl IR 19 VOC (1 2 Fh
o I VOC IR KA T E A TS WAT LA FHEA Lum & 3um BOX JZH
SOT @i AFEAE I S 22 570 FL3 7= A B B 28 B VR R ME A AR i 72

[0087] IIFEIEEE

[oos8] 5] 18 [ fif 1k BH AR A & BH B — AN B— AN BA b st sl (1 AR on Fe I o

[0089] A 1800 W U HH 25 56— & 1 B SR AL B TE RS, Ho b Brid @ I E S T id 56—
A RES Ik 5 — & A A Z .

[0090]  #E 1802 I it WK BT id 55 — df (M BTk Be & 3R 10 5 58— A I TR RN & o
[0091]  #E 1804 KEfF UL A FTIAZ A HE— R 55E &

[0092]  #E 1806 KEIfE ULIAA TR S AE R SE R IR E — S A5 2
FITIREE — g s

[0093] 4%

[0094] 5 A B (K37 i3 EL RS EIE (VOC) M- H RS iR et fb 2% . Sk BARIE T 143
A RE RPN EZSAER] P H,0 K Hy B SOT A1 H 4 )& BOX JZ il i VOC I o 44 InP
HMIEJZ BEAE SOT A I, B4 ik B 1 VOC 7 R R RIS A= 2 (A >50000em ?
B 3em ) [ 2RI ] (7] 25300 25 5 kI » L S oAl AR BR SR T+ 300°C R IR 1 B /MR K
i 5] J& BALE 10 21 30 43-%h 2 (8] DARTS S e 5 &, LA 2 B B <03 2 8 R R s 1) ) 4R
HAR S Jewi~F i o frUEIE (IPOC) Wit AHEL 36 2 108X I [alys /b, Hook T ok EiE i
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R RN D . S5 ERBLLTE 3MPa A3 7ok 5k VOC i o BT 3 2 S i
Ko I REGUK I 75 B 2 B AR R AR R & 9t B2, I W BoR Rk Re & . Aish
(R RS A0 SRR R LS FH VOC I3 B RSE T S AT RE I o Al R AR R T B R I
AN RATEA P ANASE InP ZGE S A i, 6 VOC e vt 1 s g Pk A Jm A M B A 150 16 Bl s 7
BRAEEAESE . 75mm InP & 4 31 SOT 4 J& 1 Bl Bh 4h e 5 78 3% B A A BBAG gk — 2P 1) 46 7%
IR RN CAH T R A 72, R 7R VOC Bt 2 0 7 T 8 Fr 25 2 1) H AR JE A figt v ik
THGAR L TR B A PR BRI . e KA E ot il A
SEVE R B BT 7B IME R BN B0 Ao DRIk, AH TR B B A= 38 ] B2 T B AR R R
B SR R, R SAEREZ . AL, FEARK B VG Y, BRTE S InP A, HeE A A R
(B, Hoe TT1-V B [T-VI MR A B E MR ) A] - — 4+ IR B AR

[0095]  ASCH FrfAR R A RS, K AAEE D SCET AR E S RIEA
KRR DB L ESLiE ] ) im G R EA S R e, HE A ZE &
AR, d S ZBAAME TR S BN R IS Prid i Sz < w20 —
AMMRAETE R A, RS R A S B rR A R 1

[0096] st fofr ke B — A A e A, B /N BT Ao i i 5 PR B R T D I8 [ 7 IR
LW TIA 2D — A BRAIEE, BTk 20— AR A IETE N 2 AR AUETE , Pk 2 AR AU
TEAT B SES, Bk 2 A B 0mE B — SRR s i TR, Bk — B e A i TR o R B
1E 77 TR AU TR, Bk IE 7 TE R I T IR L 2 AE 2 TOK S 10 OR8], ik Bz B
— A (AR, IR — SO [ BE A R BEOAAE 50 K 400 ek 2 AT EE B, Fr i 4o i d o
fkem A, HFTIRSE & oA TTT-V @i e

[0097]  MRIEAK WK —NB— DU ESEREIHTEEE —mh 5HE &8 5 e
TR PR — R i R AETE MRS, b PR A TR S i A R S P
B m A A E DR TR S — G R PR A 3R 5 i S i v B T 2 1 A
AR A A 58 R AR A R 58 WA DUBET
BE— AT ABITRSE A

[0098]  SbApITVE#E— A TR B S TR AR A E — w58 A B KRG R4
BEE—mA SE @Ak,

[0099]  ARIBAKHM—DE—PLL RSB TR EAS B, HATRHE
2 R AE S, Horh Brid 2 B R S G T Ak 36 B2 BT 3R 11 5 Pk #4582 2 TR i 22 /D
—ANETE 3 S AT, KA B HIRE , b Bl S5 — Aok R I P s 2 B2 (1) P 38 T 503 22 1 &
Fra BT SE R R A IEE

[0100] s fofrshes | o — A A o0l A0, 359/ B ok 2 L )2 1 P o T 8 4 100 -5 P ok 55— 4 G 1)
FIr s A 9050 J2 2 TR) P 1 T) 72 3] 25 52 1 i ok & 2 — AN, vk 22 /0 — A @18 o 2 AN 180, B
R A EIEAT B R, Bk BB B — 2 el gE, Bk — 2 i BE i 8 50 ek 5
400 K Z IR PR ES

[0101]

[0102]  BARZSHE WAL G| 7 G AAR S -

[0103] 'W.P. S Hr (W. P. Maszara) , AL 222> BHT] 138, 341 (1991) »

[0104] “W. 7% & (W.George) M I.P. F} J& /R (I.P.Daniel), N H ¥ ¥ 2% # T
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40, 3946 (1969) .

[0105]  °Q.-Y. 1% (Q.-Y. Tong) \G. Jj#% (G.Fountain) f P. NZ=#i4F (P. Enquist), M
YHELHR 89, 042110 (2006) .

[0106]  U. Bi#E/R (U.Gosele) K Q.Y. & (Q.Y. Tong) , MR BI2£4E VTS 28, 215 (1998) .
[0107]  °S. % 3T (S.Mack). H. #fl & (H Baumann).U. & % /K (U.Gosele). H. 7K 4H
(H. Werner) Jz R. (R. Schlogl) , HALZ 4 HATI 144, 1106 (1997) .
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[o111] Q. -Y. & (Q. -Y. Tong) F U. &H#/R (U. Gasele ), LR A B EHA,
1B (2R & 587 (John Wiley&Sons), 4147,1998) , 5 123 T,
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