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ICP etching in InAs/GaSb type I superlattice infrared
detector material
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Abstract: ICP  (Inductively Couple Plasma) etching in InAs/GaSb type II superlattice infrared
detector material with Cl,/Ar and SiCl,/Ar were studied. The results show that the etching depth is linear
with etching time for both etching gases. The etching rate is 100 nm/min at a set of conditions: RF power
of 50 W, SiCl, flow for 3 sccm, Ar to 9 sccm, the standard operating pressure is 2 mTorr. The etching
rate did not depend on the doping concentration. The Ar flow fluctuation has no significant effect on
etching rate when using SiCl,/Ar as the etch gases. But this condition exists in Cl,/Ar, especially when
the flow of Ar under 3sccm, and the etching rate droped with the reduction of Ar flow.

Key words: InAs/GaSb type; 1T superlattice;  SiCl,/Ar;  Cl,/Ar ICP etch

Wr#m B . 2012-06-12; f&iT HHJ.2012-07-13

E&£TH . HRK A KRBl 3E 4 (U1037602)

PEZ B . Wik IE (1987-), 55, Wi+, F 2N F InAs/GaSh 2 A% LT MR 45 7 1Hd (9 52
Email:chenyongyuan@emails.bjut.edu.cn

SUBE A XB4(1969-), 5, BIHHZ W+, EENSF ZE T PFLAMRNE 2Rk SO #E S MOCVD S1E il 45 B AIF 5T
Email:dengsu@bjut.edu.cn



mailto:Email:chenyongyuan@emails.bjut.edu.cn
mailto:Email:dengsu@bjut.edu.cn

434 sroh gk A2

% 42 A

0 5] §

£ Smith and Mailhiot™ > 1980 4E42 ! InAs/GaSb
AR S, R T InAs/GaSh 2 A% B 21 A5
AR BT AMTM1Z 6 . InAs/ GaSh 25 1 fil %
AR A RO 9 B 2 i A AR %) L R e Y
23 T Z IR B T 25 D 19 L TR InAs 2 Al
GaSb JZ 1 J& £ 7] LA 4F InAs/GaSb — 28 i i #% 1
B SOEE FERE , {# InAs/GaSh — 58 A% 21 4
BRI g8 0] TAEAE 3~30 wm JEL . 7E InAs/GaSh 2k
A AR E A a3 BR L AE InAs 2 A
Gash JZ i, ARLHAN §] T BE A e Ah R
T R0 AT AR N TR SRR, XS A
InAs/GaSh 25 /i 4% A1 BB I 2 il i 56 =404
AN 5 BRAR ) B AL R

T i % #5 V- T InAs/GaSb ZLAMEI ge i), 14 2%
BB T2 R G E Y, s T BRI i
NI, ZEAE InAs/GaSh — 2K fh & b4 kL L il #5 5 1
SERY, % T2 R AT T 2T AN I g A A AR v ) 56
R AR Z — X R g A PERE A R R, 2 A T
Ak 3 AT T i 2 ok R 3 o R R R I ol
2 B i i — S LA A RO A R A T R 2
Tl 20530 b v B PG AR R B RIE A B, £ B
PO 0T, RIS, KI5 2 A0 5 A s i i et 2
0N s LR SRS RE A B A5 1 D R B HLEER A
BEERRBK AR TR R RN i 5, Tz
Tl = A FH ICP 2 ek, B JRR R A 45 B AR 0 ol
1277 VR R SR BLEL A RS 4 0 TURE 1 R el
BRI A] 20 kAT A 2 ol 1T g A RE T L ELAT AR
U E AR Bk TAR IR BEEAR AR B R
AE B 5 AR IO 5 B s 2 B B0 Pt £ 7 5 T A
T R 22 A R, X B B 00 B 1) 2 T A B,
A RO AR P B FEL A, Lk S ] R AT D3R o B Ak b
FRAS R e e R BT TR ICP ik Z kot
INAs/GaSh - JS i &b 4 4k ZI ik 1) 7 vk A 5 A

1 ICP Z|fhH 8

1.1 ICP W IT{EHEIE
ICP Z)fokt 5= 22 A FH &5 B IR rY s Ak 2= P i, ICP
Z) WO A P E DRI —ETPRIETNR

B IE A L BRI K A DR B A S A
AR, MIAREERS RGBSR B H H#m7e
BRI PR—A B, HEEAERE RS
B RE A B R PR 5 — B R A AR
i P Dl 38, 00 ok v A S B0 b AR b
A TR A LT, TR XA T AR A D R
LT LA S 45 S 2 iR XORE BTl A
BT RE A U TT LA 23 ) A
1.2 ICP ZfH#1IE

ICP 2| b ik i o A i 52 A% 1 Ak 2 3o R A0 4y B it
RS G Y E R B TSR e
T 02 20 Pl AR 5 e 22 ok A R 22 T K A Ak 2
JIE

T R, 20l SR A 20 Db S Y
A B A PR, 2% 1P R AR 2
T SRR A T T ek R R R 2 ot P % 1 S
2SR I ARG IS 7 &L, B EG
PRI A FH 2 K65 40 220 ol o Ak 2 T ) Dt T8 LA 3 e
D7 HRE 5 K FEUTRR T 220 o 3 T 1 7 ) R A AT
P, DA 1540 20 fodt 3 T G745 220 o SO H22 M 1T 45 1)
S 2 o B8 R ORI P M EUCR G, e T
FRTEZ B | 76 3R T8 A URR ) AT 4 B 4T 4, %)
PR AR SR A T, TN EE A DTRRY R 2 B TR
RO BN ok, Ao A BEL R 20 ok 2 T 5 S by <A
PR 422 il ol 000 B AN 52 ) o ] S 3045 1) S 220

F 1 ICP Zth & Fh A1 LB T R X fh S
Tab.1 Etching gases needed for ICP etching of

various matierals

Material Etch gases
Si SFs, CF4, Cl,
Sio, CF,, C/Fs, CHF;
SisN, CF,,CHF;
GaN Cl,
GaAs Cl,, SiCl,
InP Cl,, Cl,/CH./H,
Photoresist 0,
Al Cl,
SiC SFs
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Fig.1 Relationship between etching depth and etching time when
using SiCl,/Ar and Cl,/Ar as etching gases, respectively
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Fig.4 Relationship between etching rate and Ar flow when using

SiCl/Ar and Cl,/Ar as etching gases
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