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Ims were evaluated that they had many advantages for miniature micro-humidity-sensors using the

Sung Yeop Kim, Ji Gong Lee, Choong Won Chang and Sung Pil Lee

Micro-humidity sensors, Carbon nitride films, MIS capacitor, Sputtering systefn
1.

A Study on Physical Properties of Carbon Nitride Films and Application of Sensor Materials
: Carbon nitride fi

deposited on silicon substrate with meshed electrodes by reactive RF magnetron sputtering system. The capacitor-type humidity
sensor revealed good humidity-impedance characteristics with a wide range of relative humidity changes. decreasing 254kQ to 16
kQ according to increase of relative humidity between 5% ~ 95% and the films were very stable on the Si wafer. These results

standard CMOS technology. humidity sensing properties and CV characteristics of the carbon nitride films have been investigated
for fabricating one chip HUSFET(Humidity Sensitive Field Effect Transistor) humidity sensors. Carbon nitride films were

reveal that CNy thin films can be used for Si based or HUSFET structure one chip micro-humidity sensors.
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o Z3t £FIJE 222 MFC(mass-flow controlle® & & 32 739 HAL Ol2229 JFAHIS 120C2] W
8 &S0 BEEE HHE RLUCH SIRUCH =B H EROIHNAM S E HGELAS AN OE BT
Hole ZFHIE A28 2T HA, 12110 22 Y16 £ LIEtY 200/CH S8 S8 BN e gxde g8
st MAHE SZUKM(Control Company, Accuracy: =1.5 = SAIM LIEIHLHACH 30min 28 S MES SHe=
%RH, Calibration complies with ISO 17025)& & oIQUL SXel d=0 et Z2ZF 176 nm, 102 nmZ2 UEFLCH
£ YO 2oe ZE NGE S2T 2T XHUHAM = 8 4= B2 SEH0 GE sE A sLMAMS A1)
Aot f6il 25 T2 1BF 6tUCH LCR(HP 4263B) meter HA SHI3E0ITE (@), (b), () MEQ HAEZ 22
£ 01850 HWHAIEE STUAMY S 08 ¢ 940x940 4m’, 1090x1090 #n’, 1240x1240 m’OICt. MUH&E
IaA SE42 SEOIRULCL b 5% ~ 9S%E BHE ple BIX0| IR we oE
FAHEXE01ZE  (Scanning  Electron Microscope, SEM), ()= 254 KQUIM 16 KR2Z 2 A0IULCH E& MEo o
ABT-32 (TOPCON, Japan) € AIS5810] 23EtA0t0] T A0l BIELE 2k s0HEOH
£ 245t1, XMl 8 AU FHBHEtet B
A ME SEHES 0PI fof gm A
(Alpha-step 500, KLA-Tencor, US.A)2E 22 SHE & 250- =,
= : L} [
BT 200 . . zg))
g 1t - : ()
320 2 s S0 e
2 . .
08 2= Si JIE 20 S2& CON U2 SEM 28 AHE '§100_ . T .
OICH ZSIEtAQ ZSIAL A Ot222 HIJF 73 2 W E' tal . Yo .,
9ROl XYSHRD. D@l 3Je 2 20~30 nm & 50~ Tl
2 LB . | | | ‘T‘e:l
0 20 40 60 80 100
Relative Humidity {%RH]
08 4. &5 950 02 mME A9 B3
4. B3 E
ZSEHARE 088 FEE = HUSFET &M S8
£ 9o g4 OOUEEZ AHHBE AXE Sof =2
HetEAYe S E4 L AN U2 FH HIE 2
Ao RALH
ALY SsZdMs BE H2 dUsTEEo Hn
H HEAHQ QUIUA &Y S48 USHE0 E8458
20 g2 ZETE LIEHLRIL Zasetidz gxyel &
SO &0 A2, 3022 X8 M2 SH=s 24
4000 ' el M0 et 22 176 nm. 102 nmE LIEFCH
[ (A) Non-heated x Hgl2 JITH0 20 MR, AFHE MEHE RXot
L (B)heated al 450 €. 10 min 02 2|3 J|B2 JIHCR St BIEH BFEZ 086
= - Of 01A3JI% DI0IT2 MANSE =20 =80l 20/8
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‘_"E) e &1 =2d
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