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Abstract—The purpose of this study is to investigate the effect of process condition on the pore size
distribution in porous silicon layer prepared by electrochemical reaction. Porous silicon layers formed on
p-type silicon wafer show the network structure of fine pores of which diameters are less than 100 A. Pore
diameters increased up to about 1000 A by subsequent chemical etching using n-type silicon wafers.
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Fig. 1. Proposed dissolution mechanism of silicon elec-
trode in HF solution[S].

Toos sl ofAF ubg 7o 23 A
2 Zge Algsle] QA go] nyHUY 43}
23 ¥3158 Ay} Hgch

HhE A Aol 4] 7] ]2 0 & 2145 & DRAM(dynam-
ic random access memory)©°} A3} A3 = oj 7t
ma} 28 (capacitance) 0} $-F 317 o] refresh
timeo] FolAl 2 soft error’t Yojibe 5 e EA
ol Aojx 88 F £3-& 7HA& capacitor T3}
saEed (6] Fd8s S 7 Wyer PIT
=9} 7b4-84) EA(ferroelectric materials)2 A}8-3}
o FA%e §AE vE Fo)A BRFE WIe
o) A wiyelc) XL Y= whjoR
HSG(hemisphere grain) Azj&o} NLEgd=d o)A
< AAAE Wele FL ol HSG A &
Ao 7129 capacitor T2 WHol] ula Polo}
Sl vhel] E3] sdeci7] b2 W o R A EAe
EAAS Y8 F U g3 HeES A3 ca
pacitor 22 $-4-3}= Zlolch - FA Al#) e capa-
citor FE2Z AL-E7] YA V) Fe] TUT X
AR 3 A g 27)(%F IOOOA)«J H73L 7hAo}k ﬂ“%
[7]. 0171 & ol&sled FHERY BHHE FHAA
o2H FHEH s %ﬂ*]’é & urk

2 e GA2A ga}i 7Bl A Aok A
7\gtatA el uhgoll o3tey 7]¥-& dAdstx, olel I
L 3k oA A=E F l 9] o3k F£9}

33 A7le] 73S A T HT5E e A

2 B5H0% ey thEA AE L HEE )
27 HF A A f5do4 AnE 78g <%k
(anodization) ¢} 98] 2t = 7)F o)
243 fated FFubger Az oA

ol _,_,

i

fkﬂ
;l; rlr
N4

«

)

A

fu

<9
oty oo 2

.I ol e

SH5ERE H33A HI5S 19954 109

A=Y

— = Pt Wire
T {cathode)

i HE solution

/

Teflon
/ e

Teflon
Cell

Si Wafer
(anode)

Fig. 2. Electrochemical reactor made of Teflon.
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Fig. 3. SEM pictures of p-type porous silicon layers; (a)
overview(HF : ethanol=1: 1, I=40 mA), (b) over-
view/cross section(only HF, 1=400 mA).
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Fig. 4. SEM pictures of p-type porous silicon layers in a solution of HF : ethanol=3 : 1. Currents are (a) 40 mA, (b)

120 mA, (c) 200 mA, (d) 400 mA.
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Fig. 7. Thickness of p-type porous silicon layer vs. HF
concentration.
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Fig. 8. SEM pictures of n-type porous silicon layers in a solution of HF : ethanol=1:1 with =80 mA; (a) overview,
(b) cross section(low magnification), (¢) cross section(high magnification).
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Fig. 9. SEM pictures of n-type porous silicon samples in
a solution of HF : ethanol=1: 1 with =120 mA;
(a) overview, (b) cross section.
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Fig. 11. SEM pictures of n-type porous silicon layers in
a solution of HF : Ethanol=2 : 1 with I=80 mA;
(a) overview, (b) cross section,
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(a)

(b)

)

Fig. 12. Pore structure of porous silicon after chemical etching in a solution of HF : HNO;: H;0=2:1:7; (a) no
chemical etching, (b) chemical etching for 3 seconds, (c¢) chemical etching for 20 seconds, (d) chemical etching

for 40 seconds.
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(b)
Fig. 13. Pore structure of porous silicon layer after chemical etching for 5 seconds in a solution*of (a) HF : HNO; : H;0=
1:1:8, and (b) HF : HNO; : H,-O=3:1:6.
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