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BT R R N B s, b, BRI
10"8/m?, 1% B AR B 125 1 % S AH [, 20l = 4SS 70 Oy
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AL 300 x 1000 x 300 I (1177 A A3l 45 5L

E 7 ZiRXFH () SEREERL (b) =4 B4R

M7 Haf LU Y, RS R S b T2 %)

o SRR, LT S B 2 4 SR IR, QU
BEBE L, AR T EL M BUB B, WA T % =4k
ST 77 V5 I . {77 2000 W R AT 3
5 85 77 6 P A0 B BRI S 5,
R0 523 A Rl 25 1, 200 b T OO
i G T R, Jod 3838057 ), ket H A 20 b )
WA AT, Tt B S SR g 5.

4 & %

ASCHEH T — P R 3R s 1 = Y 3R T
A7 R TN A5 2 -4k 20 i e e 220 e 5 D 194 3
b, A FERS T 0 B 7 20l ) 7 L. %R
YE B RN BN A4 7 AR S5 A S I o A S A7,
fif i T = 4o B B AL A R IR ), AR
SCLT o MUAE R G A 46 A7 4, 1 BLORFF = 4
JUHE ] 2 AR DG . N A7 75 ki 1R, 5 3DA
Fl 3DS-DMA J7 iE ML, 2DS-DMA J7 ¥ 1 K i &
KT N AF TR SR MBS W AR A4 1 35 10 70 i A 4k
B LA, M0 HERIELE 400 x 400 x 400 B, T
2DS-DMA J7 ¥ = 4 R AL 77 v A R RCR I
T HABTTVE, $18] 2DS-DMA 77 ¥ 1] 3 /& = 4E & 1
BT R ER. Bea, 5L T 2DS-DMA 1155 25
TR 220 g R R TR A T 2 B 1 S B ) ok
T =Y B, AUl B S 45 SRR LU B 56 E
TSR TR AT B

DL 0 TAE v, B fd RS T R i o (1 =4k
TS AL 7 V2R AU, 5 4 T I 2 o 2, Jdd v
I HEAR IR 20 ik 5 SRSk 43 AT 20 e 2 TR BOVARE IE. (R T
FHRE I, JR 350 1) A2 4% A 1R G &R, DAEIR N
H A TR L2

[1] Chang J P, Mahorowala A P, Sawin H H 1998 J. Vac. Sci. Technol. A
16 217

[2] ChangJ P, Sawin H H 1997 J. Vac. Sci. Technol. A 15 610

[3] DaiZL,MaoM, Wang Y N 2006 Physics 35 693 (in Chinese) [#/4
¥, B, KA 2006 P35 35 693]

[4] Saussac J, Margot J, Chaker M 2009 J. Vac. Sci. Technol. A 27 130

[5] Levinson J A, Shaqgfeh E S G, Balooch M, Hamza A V 2000 J. Vac.
Sci. Technol. B 18 172

[6] Kokkoris G, Tserepi A, Boudouvis A G, Gogolides E 2004 J. Vac. Sci.
Technol. A 22 1896

[7]1 Shimada T, Yagisawa T, Makabe T 2006 Jpn. J. App. Phys. 45 132

[8] Ertl O, Selberherr S 2010 Microelectron. Eng. 87 20

[91 Hoang J, Hsu C, Chang J P 2008 J. Vac. Sci. Technol. B 26 1911

[10] Kawai H 2008 Ph. D. Dissertation. (Cambridge: Massachusetts Insti-

tute of Technology)

[11] Zheng S L, Song Y X, Sun X M 2013 Acta Phys. Sin. 62 108201 (in
Chinese) B, IR, 7hBERE 2013 ) HE A4 62 108201]

[12] LiQ, Li D Z, Qian B N 2004 Acta Phys. Sin. 53 3477 (in Chinese) [Z%
S, AR, B AR 2004 HUBEAAAR 53 3477

[13] Shan B W, Lin X, Wei L, Huang W D 2009 Acta Phys. Sin. 58 1132
(in Chinese) [ L1845, #ha%, BLTH, 76 L7 2009 #5124} 58 1132]

[14] Shi Y F, Xu Q Y, Liu B C 2012 Acta Phys. Sin. 61 108101 (in
Chinese) [41 KV, VFEREE, MITT B 2012 #3274 61 108101]

[15] Bentaleb K, Jetto K, Ez-Zahraouy H, Benyoussef A 2013 Chin. Phys.
B 22018902

[16] Yue H, Shao C F, Chen X M, Hao H R 2008 Acta Phys. Sin. 57 6901
(in Chinese) [{7: 52, AkZE4E, BRI, &5 2008 3 243 57 6901]

[17] Zhao H T, Mao H'Y 2013 Acta Phys. Sin. 62 060501 (in Chinese) [#*

208201-7



%) 32 2 8  Acta Phys. Sin.

Vol. 62, No. 20 (2013) 208201

hvk, B2 HE 2013 Y1 AR 62 060501]

[18] Ren G, Lu L L, Wang W 2012 Acta Phys. Sin. 61 144501 (in Chinese)
(TR, BEREE, 45 2012 YHE2E4R 61 144501]

[19] Jin Z, Liu Q X, Mainul H 2007 Chin. Phys. 16 1267

[20] Jin Z, Liu Q X 2006 Chin. Phys. 15 1248

[21] Song Y R, Jiang G P, Xu J G 2011 Acta Phys. Sin. 60 120509 (in
Chinese) [ARTHE, 3 E 7, 1R MNI 2011 #JFL44R 60 120509]

[22] Wang Y Q, Jiang G P 2011 Acta Phys. Sin. 60 080510 (in Chinese)
[FAEFT, 5 7 2011 #)FL2%4R 60 080510]

[23] Ono K, Ohta H, Eriguchi K 2010 Thin Solid Films 518 3461

[24] Chiaramonte L, Colombo R, Fazio G, Garozzo G, La Magna A 2012
Comp. Mater. Sci. 54 227

[25] DuL Q, Li P, Liu J S 2008 Chin. J. Comput. 31 868 (in Chinese) [#1:
SR, ZERE, X% 1L 2008 THETHLAEA 31 868]

[26] Zhou Z F, Huang Q A, Li W H, Lu W 2007 [EEE Trans. Comput.
Aided Design Integr. Circuits Sys. 26 100

[27] Chang J P, Arnold J C, Zau G C H, Shin H, Sawin H H 1997 J. Vac.
Sci. Technol. A 15 1853

[28] Fujimoto A, Tanaka T, Iwata K 1986 IEEE Comput. Graph. Appl. 6
16

A 3D profile evolution method of ion etching
simulation based on compression representation®

Yang Hong—Junl)z)T Song Yi-Xu!) Zheng Shu-Lin")  Jia Pei-Fa!)

1) (State Key Laboratory on Intelligent Technology and Systems, Tsinghua National Laboratory for Information Science and Technology, Department of

Computer Science and Technology, Tsinghua University, Beijing 100084, China )

2) (Shenyang Artillery Academy, Shenyang 110162, China )

( Received 31 May 2013; revised manuscript received 1 August 2013 )

Abstract

In order to study the mechanism of the profile evolution process, a three-dimensional (3D) profile evolution method based on

compression representation is proposed to simulate the plasma etching process and consider emphatically ion etching. To solve the

problem of large memory requirements of 3D cellular model, the presented method adopts a new data structure, which combines

two-dimensional array with dynamic storage, to represent cellular information. The structure realizes the lossless compression of

cellular information and keeps the spatial correlation between 3D cells. The experimental results show that the method not only

significantly reduces the memory, but also has a higher searching efficiency of surface cell which ion first passes through in high-

resolution simulation. The method is applied to 3D profile evolution simulation of silicon etching process. A comparison between the

simulation results and the experimental results also verifies the effectiveness of the proposed method.
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