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Abstract

A capacitance-type humidity sensor
using porous silicon layer is developed.
The unique property of this sensor is a
structure which has electrodes on the
surface of the wafer like a general IC
device. To do this, the sensor was
fabricated using process such as localized
formation of porous silicon, oxidation of
porous silicon layer, and etching of
oxidized porous silicon layer. The
measurement of humidity-sensing ability
was done for two type of sensors using
porous silicon layer formed in 25 and
35% HF solutions, respectively. As the
result, the former sensors showed larger
value and variation of capacitance for the
relative humidity.

1. A8

gEd 488g o4y ¢ AP ye
Edan 42 & J4E A885 ddes Fd4
20 Be A7) g9 g9 /1&9 Fav T
& ARG ol gy ¢x AM slagiciy o
A A ¢ ANE 53 1) ags, 2) &
Zoluel BE S A, 3) 23, R 4) A
2& 1C71€9 &3 vlojlaz AMe A &
olg HolM F9¥ FHL »n 9. 23y o
A AT BH AER oy $8Bold WA
Aoz B3l 5 AMe 938 A9siae
44 BEHI 21 g1 Utk ol o] #W
£ AdAez ArAzE ARRANN) Fn, &
ol AA x22 QAF BABA WP A
&, 9 EEd 9 g FEo Wil B
17, ngdM Agee ZHdnat @ o 3§
7] 9§ sxHAx AAEe ZAS &
i‘l}/‘ii’i A 2 ALE AHAI 8ol Holgt

AN ALY B2d YeErd o4
3A4FY &= ANS Fze 492 dolw
g Aol £ ATE T2, ¥R V¥ A

& B8 AFE &7ld o8 34 HdelEdF
2 #3 447 Ade] FA L0 Al ¥
A& olg3gnl, gty JEy g% AMEe O
FA AAEFEY ol deoive AA FAHAR
el ALl dolxnz 24E FAL$
A77t FolAn thEE Hel@F olfe I
254 U AEdde2y AU 14 HE
Eol E¥do] 2usinzg &% WHild 2% o
23 Fo AASP] HEHE FHAA YA
Aol oA

E d7diae o2 RZAFET A
1 AAN2E 2AANY dolexe] F HF
Ard 228 e FEANE 44 2 Azpe
At} o1 ¢ A3 g3d deEe 343 H
g 43548 olgdglon, FRNo2 P
A HdelE3E P4 A =38 = e
ted d@a A9y ¥y4Ps opave
(anodic reaction)®el HF&dd di@ adut
oz IEA2E viaavtg olgsd ARE
ARyt ada 93d JdA22E 25%9
35%9 ¥%7} & HF§9400 848 Fof
ABE Attd 4544 S3sta viasy
o},

2. o33 422589 ¥4

24 de&(porous silicon) 3 HF LY
< I A AL delEe A A
¥e2 2 AP FFT AL HF B
HIEZ o] &3 APz, I WFE ol
gk, A28 HolHel FHL o-ringsll 23
P Hol, PR HF g0 &84 3x, 9o
¥ 3L AR dolme HiAge] Y] 9B
of 29 FHE 9 Wre ¢y ZFFTH
ol AFG L F(KCHE o] &3y

B dpda g3d dejgfe]l dein gl
AN ZRHoz YA Ao as)h o F H
& HF &40} AL ?l\‘-:- TEHA2EE ntx
A oz ogagd® a8y XEYN2ES
iAo 2 AR A fde AARAgdA o
YA (undercutting)dll &# & dAo] A%
A dolysz & dAFdMe odFd Hdelde
o] P p* o nYJAtolof utg NP L 3
7tz A48, webd stxavts] Alga ®

~1014~



PEEo ne we MHAL olsdd grIE
o Y dde pt-gddos B APAos B
AN A,

3. &5 Mo =zt

E AgdAe el d2EEs 843
A AgEo] olF ¥ 0.01 SemHF =2 494
p’-8 @AW HelZ ol g s uxE
pt @24 deolde a¥1(a)s 2o) J& =31
T n-dnEg AFEA. 29 ¥2r) gegs
g Aol FoHAT, NgesRy 0¥
=39 9% uadd 10° cmPHez vy
k. duF HAde aP1(b)S 2ol xR
2 34 JdEFE g9 A9 oleF:qdy
o2 348 99 w39 10 cmPgzog 2
?Jj‘]':\l. odyasct ARH o2 Mg FHe
p & n-99oE UNoNA Huj, FIureay
€ B 92AZL e JddMd s pto]
SAsA BAHE B d3daMe adHom
p AT dFd del@Fo] FHHEE £
T @& ogdE P Adgdam @7 HF
Lo A XTE HAAEE vlxrzantoz AL
st FRAoE IFASE Ayt

XEHAAE EHYE ARE dugol F
718 259 35% HF 8% ¢ 13 mA/cm?
9] AFUd=olA 28] FFT wr8(anodic
reaction)o] o3 33 HadTE & 291(e)
A gAdsgon, g3d del@gpo 49 3
e AHE doly AMd =FFPY. =¥y
Age aP1(d)9% Lo nfAAE o) §Edo
AR oh3d HdA82 J9E AL ne A
Atk a8z ad1e)stgol 44 gashy
o2 JHLE gt oA Arst FAH e
A BAHAE FwHel Asiers Ay oy Adelg
< HHd HFRA%o g0l AAsn, B
ez Algd AfHE AAFoEM NEE
JE1(NS Bol ¥ E 7|PFo] BT 29
F-Z7F 8. =8 Bl 74%< thza 4g
23l =8UA Hu=z ad1(g)s ol g%
& AHAFN9E PECVDEoz  Azurg
5000A9 £A=2 =x3gc adaus XEe
£33& B3 979 (contact holes)d &

< d ¥ AFCHH BF(Au)LE SA7}
300A°l&te] ¥rEGHTFol AN E ApEF
HdPa, Y Fo] a2Y2(h)S o] YZTE-Q
T oz PedeE F4L AARYY. a8z
A Y A dAss 98 agia)s 2
ol ¢RujFo g HAF Mg vEqn HEHow
I-1G)8} 2ol stolo] BE AYPsd Axg
&3 s .

4. #3 % g

Ty 8o fdgo] 80, ¥ fHE
ol 12 Bxoln2 t3d HelE3 57t ¥
oY, BAEF gtol FUtaA Edh. ala A
BE 43d A, & L 710 E4E FAA

olmz Wiz Btolzl AWM At o]
Fol dautA o] E3o] YA E FAY B
Z(interfacial polarization)& 2 ##fo} ¥t}
B Ao 4zt 25 9 35%9 HF &A%
A BAE ohed de@3e ojf3d ARE
Asig ow, 7o g EE 5] 944
120Hz$t 10 KHz® ¥ 744 B3F F35d o
&4 LCR Meter (29W: HP4263A)8 °|&
st FEo] & FALFo] WAE AT
Alge Z7E 2.3mm  x 2.3mme AWYPol

2839 Jebd Al ol 35% HFEHolA
HAE ohEa deRHor UE AgRdd 25%
HF&doA BE A8rt 52 JHEFE B
o, dutmRez o3F LY dEFE
(porosity)® 25% HF&AdA o E& &
e oz A MY HFEE/ Re48
thE&o] AR ol dEMe F8HA Y
A ggteort HFE9e 27t $E45 o
29 w27t Z/tstEA 29 A FYHo| Fiheo
dF &0 Fotste Aoz FFEY. adla £
F#7 BEFE FAETY $9 Ado2 HAS
Fo| A7l ZAHAR, e FHrd agA
AAgEe sl e GFF FUdM 2
FAZFE ZE B 0@ FAESo] FUHa
F712l A{A Ao gAarFAHA B G4 4
ZFAtole] AAR ¥F Ayl ZA JE)
HEog HAAC

5. dg

B AFqME ARy 32E 71E9 sy
At A2 g e FE dAd JAR MMz
Aol M5 EE Ao 2 AFE e FEA
Az AZsct. ol s A3 oFd dE
o] BN YR FRAc R dTd YIRS E
YA3ar) g8 we HdAs YEHAAEE v
23adto 2 @R3Pt a8Eln 25%% 35%9
HFgddA #Hge o3d Ha@sg o8¢
HFEAMNE Azsd FEEAHE N vla
gt AAE A2zEY F2d A =9
LCR meterd EF F39 ¥zid @ 3A
£ 23 A3 25% HF A TE A
B AUAoZ & HALP] #RHYe
v, @2 Faed ngdA FAR £33 71
o ojg) AALeke] NNE Fool BEEU.

HugE#

1. R.C. Anderson, et. al., ” Investigations of
porous silicon for vapour sensing”, Sensors &
Actuators, A21-23, pp. 835-839 (1990)

2. A. Richter, "Design considerations and
performance of adsorptive humidity sensors
with capacitive readout”, The 7th international
conf. on solid-state sensors and actuators,
pp.310-313 (1993)

3. T. Unagami, "Oxidation of porous silicon

-1015-



and properties of its oxide film”, Jpn. J. Appl.
Phys., Vol.19, pp. 231-241 (1980)

4. M. Ligeon, et. al., "Application of porous
silicon formation selectivity to impurity
profiling in p-type silicon substrates”,
J.Appl.Phys., vol. 66, pp. 3814-3819 (1989)
5. M. Kruger, et. al., "Formation of porous
silicon on patterned substrates”., Thin Solid
Films, Vol.276, pp.257-260 (1996)

6. P. Steiner and W. Lang, "Micromachining
applications of porous silicon”. Thin Solid
Films, Vol.255, pp.52-58 (1995)

7. Edited by J.C. Vial and J. Derrien, "Porous
Silicon Science and Technology”. published in
Springer-Verlag, (1995)

Pt (16¥ o) awm

W nuna 22 w »-58

Fw

© QERNATHN B

Pt o

e 3 M Uu ENe 22

FEIN2E SN

(OR E- L8 X0 1) 1

I8, HEBAY G5 HAME Hx3ioiH
2 BNE

Fig. 1 Process for fabricating capa-
citance-type humidity sensors
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Fig. 2(a) Cross-section of a completed
humidity sensor

a8 2(b)ME MMl AtH
Fig. 2(b) A completed capacitance-
type humidity sensor
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Fig.3 Variation of Capacitance mea-
sured from fabricated sensors



