g28% HAH
2007 £ 9

* 8 & %R

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.28 Supplement
Sep. , 2007

HEMARXTFHRGHNEIZEIERMBRAR
KR! BRE APE RTH KER A4

(FEBEREFEFENT ERABTFERESERE, LH 100083)

BE: METRERARTFRAHMEIBTBRWILAXRILEE, GF TR/ LR ANETFH/ LS
RN 93K & BT ICP-RIE %0 ok 0 00 52 MBS 1 640 3 MOS 44 S5 4 440 Ak 3 P B8 1A L 5 6 ) L T
WG BB EERE RO B REUR MOS £ 4 MNAENE. A NLRERGERM E, R

BT @Ry E.

XA RERPOCTHRE RTFR/OLESEHN; ICP-RIE ZIf; Yk SWEMME; CVD

EEACC; 2250; 2250E; 2250G
PHESHEE: TN256 XWIRIEE: A

1 3

FERRFSHENMAEEESH B, 0L 5%
BRBATFERLSF PIOFBR, URRELE
WINEER EANEATRE . ERNARMER.E
R BFERDIRE ERM A B & RA, URERET
EOHE EREATEELZFERXRBETILRER
PR , 40 Intel RRZHBH i H Ak 22 7 2 o3 06 9 ) 2§ 1)
M Raman M8, FrELFEHNERBLET —
MHER EREBRNETFERENBEENTS
EXTFHARB LK.

SOI 942k 22 I T 258 JLAF 3k 37 4 BE B9 — b S it
R HEATRR YA CMOS MTARE 247
65nm(E R EE F A F 30nm) , BEH 7 B Mt T
4 & 1 — BB R SOI 44k £k I B £ & % SOl
FEBRHBERT IRKRBEEARES, H Si O
B SO, BRZEAMTHELER (An=2)FB
SOl KR FE MG B MBI REER, FHE
KBERE (L. 3~155um)HRBEH LA LA
. B FXFRMBRBER, ESHT LR R/
ANANMHKRER IR B S BN PRAAES
BEEBARETEROERN. Fot, BRPEHKL
WREEFEGRSAKABINE ARESHR—&E
BHEAT RS BB H R, 20 % ¥ Raman #
FH(SRS) U iR 5 (FWM) , XUk F R W (TPA) %
FELR M RN, AT S B e R R e A8 44
SOl AARA W 3 HEBBER /0, 5 H B
BRFHOBERAE, BR A ERER S SHR

i

*EFRARBELESRHWE H BT 60577044
t H (5% . Email:swchen@semi. ac. cn
2006-11-20 4 B),2006-12-18 E

XEHKS: 0253-4177(2007)S0-0568-04

Eﬁg‘[ﬂ'
BEEAXTRANHE L ZERARELSH
AIEMEF CMOS TZH#A Bl FAXFHHE
ATHETRENSHRER ERLEXBTERY
TARTFE SR . A SOR BT 76 B ) Bk 2 00 7 % 1 28
fFfI MOS B bR S d B BRI — LT H
FE— e, T RMAKRIZ A% . AT
/IR B F 3R/ % 8RR 5 49 K 4R e I
7 ICP-RIE Z| i i ) B #LKS 5] & ; Y6 Mt & MOS %
GMAEHAREERE.

2 AF/BFRALNKZE/BFERS
ik g0

HF/BTRBERNEEREEERT R
BEMREE/ BFRALNTZ LB, BRI
FAEHRL. B AT kR — i R
GiH AHER T BIE S 2 MBS B K B T
BEHORTAT 6 R A 48 /N L 22 18 B0 3 4 e e 2l
SREXE. FI ATEF &P EER AP R
NLRIAR AL F R R 5 R 4 1 BT “ R R
MLEBEFLRE FA . WRHBNLZ LR
THHR, REZE“ P 17D L BE7 /M
Rt K RZ, SR 4B/ L Z 182 F 8 A, 0k
R “H RN L REMLR AN X B R
BN (OPE). S LM NI A B ST B
AR, REERT RERAERL, REEN
TR AT S RO “E R M LE T
E—AT7 1 E iR Z AR /NL TR B 43 2

©2007 FEHFFS



T BORE. BERAKTHEHNEIZAERBRTR 569

& 1(a) & L Fl 8t Ghent X% IMEC #l & 8% F
RASHESY  REEESH LM LRBE" ML
Ry w4sr”/ N/ 40nm, EES B AL ENE
K GEE 70nm. X FRAESSEMNEE T ERYE
FRBFEI T30 E/NFLA R T, 48 38 3050 %t 48 14 89
AL AT Z AR, i, %t F 10nm K /pFLR %
&, 6 T A I Hu0 B K FT A 2 200m.

SEMMANFETRERZ & TFHREH
(EBL) B i3 F H F 22 6 20 e Ao 44 S o A i St . 4 5
RN B 1R RN AEFREE % EBL
HEN_EXTFREFR . BEGFLNMRTHE
MFFENMRT.ERETFRFREZE—I =8
TEASE . AMEEFHITEARNREXRZBERS
ETHHEMEHE B FREASEHN R RTRY
ERTEM, BIEFEL S ER. TIe248EK
M TFHTARTMEFBELHER.

Bl AE/EFRELANBVERN () LA Ghent K%
1 IMEC FRAXZFENRFRESTHUI (DE XS
FRESHE&METRETR

Fig.1 Optical proximity effect (OPE) and proximity
effect of e-beam lithography (EBL) (a) Photonic
crystal waveguide bending fabricated by deep UV li-
thography by Ghent university and IMEC of Belgium;
(b)Photonic crystal plate fabricated by e-beam lithog-
raphy
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Fig. 2 Correction of proximity effect of e-beam li-
thography (a) Photonic crystal micro-cavity and
compensation patterns at both sides; (b) Experimental
curves for correction of proximity effect of EBL
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Fig.3 (a) Silicon nanowire waveguide fabricated by
deep UV lithography by IMEC of Belgium; (b) DBR
reflector fabricated by EBL and ICP-RIE by us
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Fig.4 Micro-cavity formed in the grating groove of
DBR reflector when using single step PECVD process
to deposit SiO, into Si slot
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Fig. 5 (a) Schematic diagram for slot filling by PECVD-etching-PECVD circulatory process; (b) Schemat-
ic diagram for slot filling by HDP-CVD deposition-etching synchronous process
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Challenges and Solution of Fabrication Techniques for Silicon-Based
Nano-Photonics Devices”

Chen Shaowu', Tu Xiaoguang, Yu Hejun, Fan Zhongchao, Xu Xuejun, and Yu Jinzhong

(State Key Laboratory on Integrated Optoelectronics, Institute of Semiconductors,
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Abstract: This paper deals with several key fabrication techniques for silicon-based nano-photonics devices, including correc-
tion of optical proximity effect (OPE) of deep UV lithography and proximity effect of e-beam lithography (EBL),reduction
of side wall roughness of silicon nanowire waveguide fabricated by ICP-RIE technique,compactness of silicon dioxide CVD
filling for DBR grating grooves and MOS isolation gates. Based on the experimental results,some solutions were proposed and
discussed.
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