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Experimental Study on Single-Grid Pulsed Reactive Ion Beam Etching of SiO,
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Abstract
gas ratio, RF power, total gas flow rate, duty cycle of pulse bias power supply and incident angle on etching rate and

In order to improve the etching rate and reduce the roughness of the etched surface, the effects of

roughness in the process of SF¢/Ar ion beam etching silicon dioxide were studied by using pulse extraction single
gate reactive ion source. The results show that the influence of RF power on etching rate and roughness is different
under different conditions. The higher the proportion of SF, gas, the higher the etching rate. As the total gas flow
increases, the etching rate gradually increases, and the roughness changes little. When the duty cycle of the pulse
bias power supply is small, the etching rate is relatively stable and the roughness is relatively small. When the
incident angle is not more than 60°, the etching rate changes little, and the root mean square roughness changes
greatly. When the incident angle is greater than 60°, the etching rate and root mean square roughness decrease
significantly.
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Fig.2 The variation of etching rate and root mean square

roughness with RF power under different gas ratios



o1 M

Xl S5 S v S R S SR 22 o AR AR SR 989

& 2 AT LLE 1, 78 300~700 W 22 [1], ZI) i 3
R BT ARURH RS 8 i S T S g 34 in AR Ak R EL
BN, SFJ/Ar AR LGN 4:1 BF, Z b 38R Bl
SRR L) 3R () 480 2 S I B/, 7E 400 WH H 3R
2 b 3 5 g KB 176 nm/min, Y5 75 FROHLRS B2 i Ky
7nm. SF/Ar SRR 10 1, S 515 20k
R () it Ze I FE N, G2 N, SN =
A By B, 78 300 W H B ) (il R B K (E 164
nm/min; 7E$H5 T Z N 300~600 W I, 275 A HLRE
JEAR AL HL /N, 700 W BB 381, SFo/Ar A4 EL 5]
K 1:4 15, 7E 300~500 WA, S5 Tl S5 X6F 1 ol 1 SR 1)
SR /0N Bt G S A0y 5 0 A S 1 i, 2 ok R 2%
TN, X357 MUK BE S ma /N, BB A Bl
A ST AR LB AR AL, B AR T R 22
ki An 4k

— 7 T, B A TR R 0, O SR Y S
b o ff Lkl =z i, A T R mi Akt N, HR N
R /(I

SF,+¢" = SF,_,+F+e (x=6-23) (1)
SF, +8Si0, = SiF+S0, +SF,., (x=5-3) (2)
SiF,_.;+F - SiF, (x=1—-4) (3)

Ty —J7 1, SR A, fF B AR
TR, T B R TV P RGO, 2 ik R T
P H YIS0 B — & (R, BB B 1L 40 i 11 43
TFHE L ik SRR, U5 A T4k S8 in T =R, [
i Fi Al E — A 448 K, Al 2] ol s s e N BT
SFy/Ar B T o % il — Ak kY 1 RS2 52 28 i W BN
e Sy ST M TRER-A S E SN = RN
FU ) Sz A AR A IS, Y 7 ARORELRE B2 . 220 okt 5 3% I 5t A3
IR A th AR S 24 .

SAREEFIR 40 1AL - 4B, B SF, AR
Fe AN, Z bk Rt R T R B . R
T SF ARSI T, 25102 I 1 B -t Bl 22 4
i, b2 Z0 U F 3G 5, 220 phoHDR B R 2 mpR . Y
SAREBIR 4 2 1, FHETIE R 700 W B, SRR
T B, A8 B A, TR R, B TR TR B
VoA, [R) Bt R i 2 ol T R B 2 B SR A TR, )
b R A /N, 49 AR B K, 20 e R i A 2%
Ktk 7F SFy/Ar 8 ¥ H 20 i — A Ak fk it 8 i, K[
ZAETR, SR ) R 2 ik i | 3805 HORLRE B A 5
M) At AS [], T L AN S S 00 0y 238 K e,

A — AR

ZE IR, 78 SFy/Ar B F R ZIh — ek 72
A DL S 2 2 400 W, SF/Ar SAK LB 4 ¢ 1
VE R — AW TAE A5, T4 8 AR S A ik
Ml L TR o5 25 G RIS A X 28 bk 3 | 2 AR
FELR B8 50

22 ZEFERERENRMER HHIRMERE
sEA!

16 SFJ/Ar B Tl Z10h — Akt B rh, SR I
%5 4 = 1, ko R 1000 V., SR 400 W,
ok o O R EEL VR 0 o5 45 HA 30% S5 S BURAR (115 1
T, #E A AG R 15, 20, 25, 30, 40 mL/min, BL%S
= X N B S B 4 Bk 1.5x10°7°, 2.1x10°7,
2.3x107°, 2.7x107, 3.2x10° Pa, 158k B & S
Z ik | ¥ O R R B 22 ) (4 AR AL AR, ] 3
FR o

350 50
—=— etching rate (SFg:Ar=4:1)
B —o— Rq(SF4:Ar=4:1
_ 300 q(SFq ) 140
£
g 250
E 4130 .
B 200} g_
& {20
£ 150+
=
8
“ 100} 10
3\§\ﬁ—/§\§
50 . . . . . . 0
15 20 25 30 35 40
total gas flow/(mL-min")
3 AR T 2 R | X Ty ARUHLRS B 2 TR A 2 A
A

Fig.3 The variation of etching rate and root mean square

roughness with total gas flow
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Fig. 4 The variation of etching rate and root mean square

roughness with duty cycle of pulse bias power supply
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