56 22007 2 Vol.56 No.2 February 2007
1000-3290/2007/56 02 /0977-05 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.

InP/InGaAsP

1 100083
2 100083
2006 5 31 2006 7 4
InP/InGaAsP InP
ClL, /BClL
ICP
203 V
InP/InGaAsP Cl,/BCl,
PACC 5240H 5275 4270Q
1. Cl,/BCl, InP/
InGaAsP
1 cl
InP CH,
4 3 InP
Cl InCl,
2 3
Ar 80% Cl o
. InP
InCl,
+ + 78
InGaAsP 1.3—1.55 pm BCl, BCl BCL
Ar?
InP/InGaAsP ’ - Cl
200—400 nm BCL o""
500 nm
InP
InP/InGaAsP
ICP

T . E-mail whzheng@red. semi. ac. cn



56

978

2.1CP

RF

RF

Oxford Plasma System100 ICP

ICP

. ICP
13.56 MHz

ICP

60 C

0.533 Pa.

ICP

Sk

o B e AR AR R
RXN LSRR

Icp

1

700 W

600 650

ICP

InGaAsP

MOCVD

190 W

150 170

RF
350—470 V

200 nm

PECVD

ICP

120 s.

ICP
ICp

Si0,
3.1.InP

SEM

ICP

InP

ICP

InCl,

InP

ClL

25 cm’ /min

10

BCl4
Icp

InCl,

13

200 C

ICp

14

RF

ICP

ICP

0.533 Pa

12

ICP

ICP



InP/InGaAsP 979

SEHZIE 2R/ pmemin

/A

| 1CP 700W o—-———0

FAN O o

| 1cPesow

i N

i XICP 600W

| o]

360 380 400 420 440
/v
2

ICp

ICP 650 W RF

170 W

MURERE/ nm

CL /BCl,
815
16
’ E
o E0.4—0.6
ICP
InCl,
200 °C
5 4 ICP 600
W
5 A B C
ICP
600 W 360 V
ICP
5
A ﬁ$
/ /
Wi /
X
TR R
A B C ME

5 Icp



980 56

ICP 630 W ICP SiO, PMMA
6 350 V. .
ICP 750 W 203 V
200 V
ICP
750 W RF 60 W
203 V 7.
RF
RF
ClL,/BCl,
BCl, BCl,
BCl;  BCl 78
RF .
Cl, BCl, 5 30 cm’/min
8
SEM

6 ICP 630 W 350 V

7 ICP 750 W 203 V
CL/BCl,
32, InP/InGaAsP  ICP
ICP
TnP ICP
200—300 nm Icp 200 V
400—500 nm . PMMA

C,F



2 InP/InGaAsP 981

1 Yablonovitch E 1987 Phys. Rev. Lett. 58 2059 9 Sigmund P 1969 Phys. Rev. 184 383

2 Han SZ Tian] FengS RenC LiZY ChengBY ZhangD Z 10 AnTH PartkJY Yeom GY Chang EG Kim C 12000 J. Vac.
2005 Acta Phys. Sin. 54 5659 in Chinese Sci. Technol. A 18 1373

2005 11 HanYJ] XueS WuT WuZ GuoWP LuoY HaoZ B Sun

54 5659 CZ2004 J. Vac. Sci. Technol. A 22 407

3 CaiX H Zheng WH Ma X T Ren G Xia J B 2005 Chin. 12 Shul R J Pearton S J 2000 Handbook of Advanced Plasma
Phys . Lett. 22 2290 Processing Techniques New York Springer pl2

4 Leey BT Kimy D K Ahn J H 1996 Semicond. Sci. Technol . 13 Thomas III' S Berg EW Pang S W 1996 J. Vac. Sci. Technol .
11 1456 B 14 1807

5 Choi SJ Djordjev K Choi S J Dapkus P D 2002 J. Vac. Sci. 14  Lin] Leven A Weimann N G Yang Y Kopf R F Reyes R
Technol . B 20 301 Chen Y K Choa F S2004 J. Vac. Sci. Technol. B 22 510

6 Happ T D Markard A Kamp M Forchel A Anand S Gentner J L 15  Woodworth J R Nichols C A Hamilton T W 1998 J. Vac. Sci.
Bouadma N 2001 J. Vac. Sci. Technol. B 19 2775 Technol . A 16 3235

7 Hebner G A Fleddermann C B 1998 J. Appl. Phys. 83 5102 16 Muller K P Pelka J 1987 Microelectronic Engineering 7 9

Choi S J Veerasingam R 1998 J. Vac. Sci. Technol. A 16 1873

Inductively coupled plasma etching of two-dimensional
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Abstract
Inductively coupled plasma ICP etching of InP in Cl,/BCl; gas mixtures is studied in order to achieve low-damage and
high-anisotropy etching of two-dimensional InP/InGaAsP photonic crystal. The etching mechanisms are discussed and the effect of
plasma heating on wafer during etching is analyzed. It is shown that the balance between the undercut originating from plasma
heating and the redeposition of sputtering on the side-wall is crucial for highly anisotropic etching and the balance point moves
toward lower bias when the ICP power is increased. High aspect-ratio etching at the DC bias of 203 V is obtained. Eventually

photonic crystal structure with nearly 90° side-wall is achieved at low DC bias after optimization of the gas mixture.
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