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Humidity sensors using porous silicon layer with mesa structure
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Abstract

A capacitance-type humidity sensors in which porous silicon layer is used as humidity-sensing
material was developed. This sensors was fabricated monolithically to be compatible with the typical
IC process technology except for the formation of porous silicon layer. As the sensors is made as a
mesa structure, the correct measurement of capacitance is expected because it can remove the effect
of the parasitic capacitance from the bottom layer and another junctions. To do this, the sensor was
fabricated using process steps such as localized formation of porous silicon, oxidation of porous sili-
con layer and etching of oxidized porous silicon layer. From completed sensors, capacitance response
was measured on the relative humidity of 25 to 9% at room temperature. As the result the measu-
red capacitance showed the increase over 300% at the low frequency of 120Hz, and showed little de~

pendence on the temperature between 10 to 40T
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Fig 1. Process steps for fabricating humidity
sensors
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Fig 2. (a)Schematic diagram of the top view (b)
photograph of the proto-type sensors

AA9 53 99 $3717F 00m) Cr/Au BF
BASE Fiel 0¥ 4IE3ez ARY o
o7d AdEel A4 WNE Y2 R
ot 434 VHTFe £377 T 37 F
o =29 W A, $37), 71F0] A ZA
ool & A5 usel 20 GEaE, 9FI A
dEad EAY HA F5(HE FAed #5E
A 7 gdd ARE( 8)= B8R & A

£ = Zs’i(ﬁ 8; (1)

Eq(DolA Foix1 A3 o] fAEFY vH4&
S FARMA g Q7MY ac. waved] F7)o] u}
2 ¥gtslejRch 593 F& Fagr: W
39 d8 o 2e d3%g won A shie
A W E25E dT7HAAY fFEHA B3A
RAES 71A ojd 27t HE5oA  field] A

5T o AvtHoz wAPT WY B3I @
Ndes dddes % 97 #3324 RdEe
@Al gd ARG ac waved) F71E #3
o] YA} v|ZH o, Debye ¥AH2Z HH
oizich.

( Ey— € w)

=€t (1+(1)2 Z'Z) 2
r=— @)

g7l AM g,2 BAAA AJH FH /AL, £x
e I Fosd U FLH 438, = 37 %
Fate] @A, AE G54 £X9 FEs 2™
g AFolth. 2feg HFAEL FRFY FUs
ex9 Zad) wht rA T Figds AMEHEH
238 59 xos, g2 449 FH4Qd 120
Hzst 1, 10, 100ke 2ol A HAH4F& LCR meter
2 zA3qa 9Fd d22Fe FALF &+
4L AdgEd aA s, &5 9 &
ALo 80, AP AL 123%olnEg OFF
Ao 3ol wet 100% FdE=dM 400%
o] Al AAGF o] FUHaTh AP Ax9
AL B%ols FALF WstE o AA e
wuth AN BRAUHEEd d¢ FALEFS
300% 718 BAA AALF §LFHEe 47
Holx| @gtory, 40%°135t9 AdemdAs He
s By of vAPA PALF &9 FAL
pores}) FZ717F S35 A 7Y, ¢ A
Q&2 ME $£Z717 7t2AHE EAsiAT, o
XA ¢35t} Pored Al +3& BAD @
Aol o3 F7le REstel 23} osd W 24
sloj, 2 A3} poredl &350 AFAEY o FAEF
S F53A 4o A" AMdAA 2He] FFL
oF 50% AUE=oN FAHAY Figde 1es} 10
HeF el 4] 10T 40Ceo] ozt AAEFY &=
EANE B FAoeg & 2x ES RoAE @
gtk 2y &= 7] get ddeze 2A
A7 A HAdexle, @9 AFF 571 9
) FUislool ot et $3F7]9 RE¢S
2% F71st tBo] AA= Frhein], koA

T AR A 59 Wgog olFHojAuo



74800 -

r
7 o~
A/ »
} 2en ~ . L A
T SR g -
-—- I - o
I Sty
g0 et .
e W T
- A
E " - —-n

76 3o &0 50

Feigtive Momadity {5h]

I¥3. 94 e Z3AE4F ¢ 54

Fig 3. Dependence of capacitance on relative hu-
midity measured with different frequency
at room temperature
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Fig 4. Dependence of capacitance on relative hu-
midity measured with different temperature
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