Journal of Korean Association of Crystal Growth

Vol. 7, No. 3 (1997) 449-455

KOH &2 o] &% 944 A2 ouy 44540
2 A7

9, Mels, AYW®, Zeel
QSR BAF, ol4t, 336-840
*&AYRGE A7 e, olat, 336-745

A study on anisotropic etching property of
single-crystal silicon using KOH solution

H.Y. Kim, I.H. Chon, C.K. Kim* and N.I. Cho
Department of Electronic Engineering, Sun Moon University, Asan 336-840, Korea
*Department of Electrical Engineering, Soonchunhyung University, Asan 336-745, Korea

2 % KOH $4¢ oj4d @44 ey o944 Az B4¢ =4tk nd (100)
D47 AT AolHE NS AHgsigen, 42 vge) Y3 Fe Si0FE ANE 47
o vlazaz AHgstgnh e Y74Est 4Z4Hs KOH 499 $59 exza 29
olel gale] Fx, g4 TRSEet Tubke Sol et 2 Folr} B A} Aol
A7 £5& KOH $571 Wola45 3780, LE: ¥4 Z718te A%e 2gow,
20 wt%~50 wt% 9] ¥Ex M9 50C~105C2 &= Wjol AA4TE 10 gm/hr~250
um/hr24 2 £032 #gsgd. A" 6 #Aa7)% hillocke] AL (100)AF (111)
We} 472t $& wlgo] ALSE FHFE ¢ F AN

Abstract The anisotropic etching behavior of single crystal silicon were studied in aqueous
KOH solution. N-type (100) oriented single crystal silicon wafers were used for the study,
and the Si0, layer, whose etching rate is known to be much slower than that of silicon in
the KOH solution, was used as a mask for the silicon etching. The silicon etching rate and
the etching properties are shown to be a function of etchant temperature uniformity, circu-

lation speed, and circulation direction of the etchant as well as the etchant concentration
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and the temperature. The etching rate is increased as the temperature is increased from
10 um/hr to 250 pm/hr in the range of 50°C~105C. Hillock density and height is ob-
served to be correlated with the etchant concentration and the etch temperature. The vari-

ation of the hillock density was explained by the ratio between the etching rate of (100)

orientation and that of (111) orientation.
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Fig. 1. A scheme of the etching experi-
mental equipment.
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Fig. 2. The hillock of silicon (100) plane
with different etchant temperatures when
the concentration is fixed at 20 wt% :

(a) 50, (b) 60°C, (c) 90°C.
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Fig. 3. SEM micrograph of <111> side

wall plane.
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Fig. 4. Schematics of angles between
etchant circulation direction and mask pat-
tern : (a) 90°, (b) 180°.
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2]

EM

ol &

L

W Ale 295z EHREHY 2
Ago A dolgdh Fig. 64
8l A& KOH 499 weyes) g
£EE AZEEsL w2 $de el
2%l KOH £499 2&5& AZ4Ed
oS 2 9% A, 50CAA 3~12 u
m/rold e AzZEEst 105CHAE
200 um/hry =7t Z7}sheieh. €2 KOH
o9 exr} 4HT AS, $EIb A2
45 4Z4EE ol AL el &
o WebAE 40 wi%ol4 Wz wE 4
71458 bz ok

e

4

4. 8 &

Atz Aztd Fold, wAA ALY
Azt 7] o]4Hx & KOH $4g o
sstel (100)HAN Ay FolHe] s}
o olubd Azte AAstgled, Az A
s}7} MEMS 244 Hg% mope] sex)
2 zApshgc. 2AA ANTY Az B4
& KOH $99 $Es £xd oje} 2
galze 58, KOH 4949 AAE, £49
sENg) £5, 449 25 FUE, vk
2 Hes A AR 9H 4%} =
= Ao 9A4AY Az Rk 4% F

102

1— 10"
'i 102
J ar
-] 28 §g
2 1 29
=
31
R

Concentration (wt%)
Fig. 6. Silicon etch rate as a function of
etchant temperature and concentration.
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