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Abstract :

In this study, we optimized the process of Si anisotropy etching by combing tetramethyl ammonium

hydroxide (TMAH) etching process with ulfrasonic wave technology. New ultrasonic TMAH etching apparatus was

developed and it was used for fabricating a 20um thick diaphragm for Si piezoresistive pressure sensors.

Based on

comparison study on etch rate and surface flatness, it was observed that the Si anisotropy etching methode with

new ultrasonic TMAH etching apparatus (at 40 kHz/ 500 watt) was superior to conventional etching methods with

TMAH or TMAH+ammonium persulfate(AP) solutions.

Key Words :

MPIE MAME MO8 DY N0l 20H 22 A9
3 SIS AF MO L NEE MU HAH S, 9
2 =M SN BE 4 U= MEH ASLD U
Ch LHEY LAMMO A 22 JBS o
(etching) DO S5h LH 8 CHOIOIZZ Q0| =4t
St sH(HOIXI H™EH
o ol A2= oIE

o
of olst ot HZ |0l MAS 2T0l AKM B8

0

A

BlOF CIOIOIT R SAE S O|Eta Al2tDn

KOH, EDP, HydrazineS2l Si 0|84 A
Of AHES0f 20k E£8 NHOHE JI=22Z2 &

LIOKAIS] A2t M2 0l20 28t 260l 2, gt
M HZE SE0 AMB0 Jisctig 245 BET2
hillockOl &&= A2t EHE #4SIII0F HBCLH[1-3]
TMAH E%2 22LI0} AHE2 EH JSUHME: JtE
OHEE] SH0 B2 130T OlotdlAd= 2ol X
2 =0 oM HE SEO AtSs6tIl HESHCH

ra

0e =
1 H 82 =

Al
AID

OIU 0x
S g e
o

b

a

Metd 22 RS&ote 280 10 2HEX HESE
Ol At20] Jisé&h Si olgd AAEHOE TMAHIL

FE8 20 ACH1,2). &8 =20 AA20] E0HXE=
TMAHS &EE ammonium persulfate(AP)E Ol &3t
O 2ot A2L 282 ME0l QLPELD UCH2).

=2 =R0ME Si YRMN MR #y BIO =
at El'OIO}“a“ S48 Si 0l2y8 &28F 2 TMAH
o 2SI FIE FEBH0I AT SHACHL 2 AT
MOHZE Si 0l AABIYUES Si LAMM H
Ng QUSHURESRO JHSE0 MNEES =00

Ultrasonic , TMAH, AP, Piezoresistive Si sensor

3AI21= JlGiotelet AR ELCH

2. & ©

2 AENAE TMAHS =200 28t S olgts
AXE AA ME St T8 182 £2WME 0
TMAH OI&EX P8 E2 UEHHCH M=E 2
20wt% TMAH % 40kHz/500 WattE AL&8HH
AAIGIRA D =Y diaphragm=S MEHSIH2H
NBBIX %S HL (TMAH/APE A5
otALtH

2

ol

2 4

o 0% Hu ror oF
mjo

j=|

P
fup

b
Lt 30wt% KOHE At&)2 Ztet Hin

YaR i y=

m) ( = 2
I ——O0TTTTOIT0I000C0TH0L——

I 20

08 1. =30
(S1-12-14:0t& , S2-
wafer, 10:01& X 16:2&%

Ol%@ TMAH OI2&X 74 &
18 =ZSTHEMEX, W:silicon
HA, 202 XHAHE, EEXE)

0>* il

T2 2 HI0AM ALEE AZEN ZFRM OE



Si Olgtd Al2tg S42 LILIYCH O 200 LIEHL
X0l TMAH+APO 28t A21E0( KOHOI 2fsh A2t
S0l ISt S8 AE & £+ UM, Dol 229
BIHM(AP) 810l TMAH 28 A

FX)EHo BEXI} Motze R

gt APSl HET & & =
UCH Si A2 oteHel BrSAl(D(3]14

S +20H™ + 2H,0< 2H, + Si(OH), (0 ), ——— (1)

BN QEZCZ2 &ot= BISA0/1, hillockd
S8 1 BHHOICH & Sj A2t hillock0l A2 SAIO
LOUHAN A2 hillockB A2l 20| LOLIH &
Ct. APE EJI6t® TMAH S4XHL og-Ji 88
20l SIHatA 1 Al2tel MMKET = ZSIIECH O
ctd  HUHE2Z  hillock #4H0l HOXAH =0
etching surface® HELIL FO0XIA SCH2). Oladst
TMAH+APO 28t AAEE 2AHFIAIZII HAsAE

(@]
o BN 2Z ZQstt. &8 Apdi= &g
b S22 Si OojotZ# MEISHOl S¥o6tH =L

2 HF0AME =SSO AAXEIE MEGI0 APE

ot TMAHS! Z®, TMAH+AP

fio
C
m
[
o
|J
ou
2
x
o
E o WIS
mr e’ Mo
T 02 H 30 e
2 ﬁlfg" =
w2
=™ 3
Y HH o
o Q
< o

ne
0z
m
0z
o
ol
J
2
fp N
|0
Hu
0z =
NN

o

TMAH+ 2 &

o " TMAH-AP

=] : " KOH
- 7 K

T8 hd Coa #
E 403 - .

T T T T T T T
60 80 100 120 140 160 180
Time(min})

tlich Ratwhygan {Bteh Rate .,
A8 2. AAEH FH[R0 OE Si olgd

A

> .

i
I
50
Jm

(a) (b)

18 3. (aITMAHAIZH(EST A8 d) ¢ =]
TMAH 42HZEI A8 F)0I s EH HEZE
Hlw st SEM AtE

o
g
P

2t -type &2I22 TMAH/AP, KOHS,
I TMAHZ 22t A28IH SWIF 20im0l Sles

EX 2
sl CHOIOIZ S MIESI0 OZE L BEEE b
SASIUCL 1 2D, S0 TMAHO 98 42 S
M0l 2450 S & 4 UAC. T8 = A0
M= MEMSOI S8t Si OIgHa A2t ZEH UK &
SOl wHS HOSIACH

2 o

2
SAUEW B X
N 2dsf A=A

E IS XNE XAHAADHE
u EH FHHATHEY A
&

(1] O. Tabata, R. Asahi, H. Funabashi, S.
Sugiyama, "Anisotro-.ic etching of silicon in
(CH3)sNOH solutions”, tech. Dig. IEEE int. conf.
on Solid-State Sensors and Actuators, p. 811,
1991

) OIEHSE, Ol&Ef, “2&U & 4

A 8t TMAH/AP/IPA B2 &gl

Ol AASHN s HR” MABsy =2

X, H 413 SD® M 3%, 9%, 2004

& , BEA “TAMH/IPA/pyrazine &0l A

2 MIISEN ANASEN” HAHESX, M7H H6

oo O
oy
20 b

(31

417 -



