F59EE 2 H B o=
2022 % 3 B

Vol. 59,No. 2
Mar. 2022

VACUUM

o R UL LU 5 T 9% 22 65 R G 8 i 1Y

TRE,®

iR, T PUae , R =%

(EAOCH AR AR PEOF T BT, R R, 233030)

i B AR MEMS TR 65 B 20 b ™ A= 1k 0 S B08e 0 S A TR0 R, A 07 ke 0 i i A o o PR A
A B 2 kA 325 T2 S, 02 B AR R A ) B A R IR R L, 4R — FRJE T Bosch T2, I
R IR 20 oh - BlAE - P20k HE AT B B 45 R 22 R Y D vk L T T T R R R R
22\ o iy " ) AR M5 B 220 b Bl A I DR PR AT S0 o SRR T . 7R P Dl O B D) AR 100W | 22 ok s ]
0.8s HY T 22T, AT LA 25 B4 i ik 55 69 7 A= 5 65 B 20 1l S8 s #55% ) SFg 220 1t SR X 15 B 0] B 3 19
10s , B PRk R 25 BR 58 4, LI 34T B9 6 B & 22 2540 S e it , 20 ph Y B b = ELBE AL T 90° = 100 205k A

A EE VA T2 R

X # W.AMZM; SREL; Tl ; BEE; Bosch
X EAARIRED : A

i E 4 25 : TH703; TN305.94
doi: 10.13385/j.cnki.vacuum.2022.02.15

X EHRE1002-0322(2022)02-0081-04

Precision Molding of High Aspect Ratio Silicon Stepped Drop Structure

DING Jing—bing, HUANG Bin, HE Kai-xuan, ZHAO San-yuan

(East China Institute of Photo Electron IC, Bengbu 233030, China)

Abstract: Aimed at the problem of device short circuit caused by MEMS step etching, a method based on Bosch is proposed

by analyzing the reason for silicon grass formation and the main process parameters of deep silicon step etching, such as etching

passivation and Ar physical bombardment, which adopts periodic etching —passivation —pre —etching to form the precision step

structure. The method greatly improves the bias power and time of reasonably allocating etching. The results show that, under the

process conditions of pre —etching bias power of 100W and pre —etching time of 0.8s, the production of silicon grass can be

effectively suppressed. After step etching is completed, SFs etching gas is used to clean the step silicon grass for 10s to ensure

that the silicon grass is completely removed. At this time,the step drop structure obtained is flat and smooth, and the verticality

of the etched comb teeth is better than 90°+£1°. This method has the characteristics of good repeatability and simple process.

Key words: step etching; high aspect ratio; pre—etching; Si grass; Bosch

e TR B LE B RE 65 i 20 Pl MEMS . (ROPLAL &
40) N T E B T2, B AN UBE A [ 3% i
ENCIEPIZZ2 o o = R T 12 = T ol
REIE o 20 B B v 22 45 1, e — PP HLE T
EB 3D MR T AR, H S A A TR Ak %] et A
AE 221 H T LR 110 BR AU, GRS A5 BN A 2% 1
i PF SRR IR N T e

B & 20 P R B B G0, ve TR 5 LU RE 5 B 20 el
£ 5 Ok 20 8 — 5 R A — A RE AR SS
o, FR 2 g R o) 2 e e R OA B — E AR

s B H:2021-04-21

ERE A T 5 58(1990-), 55 L RUHEE N, Bt , TR .

J& , 7E MEMS #5441 % 5 % 32 2] vh o 855 7T 6 5 6
BT S5 | R AR R B, 1 TR

AR SC LA DIRE Z) i LA 5 1R B He ik %) ok 2R 42
J BB AEZI MR B R T 80 IOk, ZI i A
BE ELEE AL T (90 + 1)° A1 L T 1H B A 50, PRIIE#%
G T G S o N S8 | R S S

1 &AM MmERizit

AR SCR Y S SPTS 2% w) A 7™ Y IR ik Z1 ik
BL, BEAL TR CaFy, Z ik AR SFe, XA T2



