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Abstract

Carbon nitride films were deposited on various substrates for humidity sensors with meshed electrode by reactive RF
magnetron sputtering system. As the ratio of injected nitrogen was decreased, the sensitivity of sensor was increased. When
the ratio of injected nitrogen was 50~70 %, the sample showed the best linearity. The sensor impedance changed from
954k to 2.1kQ in a relative humidity range of 5% to 95 %. The humidity sensors based on silicon wafer revealed
higher lineality and faster response than those of alumina or quartz substrates. The adsorption saturation time of the sample

was about 80 sec, and its desorption time was about 90 sec.

Key Words :
1. M =

AL tololREY FEE F/IE & U
AEARA 7 Hojt & shehy 533} 88 7154
o] ThEH o] AFAA AR BAE e ATAE
o F BAA) Eof g 19899 Liust Cohen''ol]
olsf AR dsferawte] 94 e B s
H| 25k ofe] 71A] B - 3lehy 5/l Agh Hzol W
# olF BE APAE) AR it G
S

4 517] glate] BB mE v
YRS YTk A0 urk Ee Bt oA
B FH7] S15t] 5 A o] wg B ow

[s]
AR ST, et ob4) &
Asheane GyEA 2

Be=Roa 19993717 A4 4L
h:E'%

B7HE wk gl

Nas
. Matsumotot®
% T%F oo
olol w2 Ty

ZAd ity A b4 7] F &2 (Department of Electronic and Electrical
Engineering, Kyungnam university)

FCorresponding author: sensors@kyungnam.ac.kr
(Received : July 28, 2005, Accepted : August 31, 2005)

carbon nitride, humidity sensors, surface image, sensing mechanism and thin film

27 =
7]’ L}J— J-r] ]74‘% }—Zr%i oﬂ%oﬂ i} & A
o7 st
O]‘:‘ Aslekarto] 4wk sk e @A 49 A
S 7HA & fullerenelike WA 3233}

FOJ S 7EARA 7)1 Aol e AR AR W
2 F e TR)E é”‘o‘é}l ‘217 Wﬂ & 2
7} eriA| o] bl ER
A ]

Ni
m

P%

g

el
1“>
r2
z
L2 oﬂt
OQ
m
5
=,
e
%‘
Eﬂ A

o &

—_l

o i g
i
R
(g 2
wn
rH
é

Mo o 1% i
X,
fl
ko
-
ol
ol
2
i
_\1

_O|L
—%.\\io‘_‘zmﬁ, oy
- 12 ox
El
Sorr 2
B L
PO
:jsrlr
T
S u
- N
~
)
B~
o
g3
o[o
]
n 2

off Mg oft e 1 rlo
1o

M
Y
o
=
olo
S
s
o

T

ke

|

z

jan
U

B Aol o 4
58 AF Holo| 2B

2l 4AF ol g3

—343-



54 odd - ARE - o]&E - OAF

Hr
o
N
G|

TIR) ¥ =h9HE% 7| (Raman Spectros-
copy)2 =23 EAE ZAEIT g dajgkayt

g AzSLL g7 ER0) Bl &, ]k
=

2.4

7198 AgE0] 10Q - em?) p&(100) A o)
W, A& o) Yo LPCVDHO.Z 2F 2500 A2
Asbere A7) SiNYSI, GFAU 2 M gL )
At 71 S FARGE 3 3] e R

=

% F71% BB AN 98 A Az
AYA 27) ANPE ol 3)e] HBS AT,

Asteauts §49517] QA RF n1U EE 2wE
WolAl 99.997 %2] EkA EMAS ARSSIG.0H, AW E
H BNk 7k 99.999 %2} Arst 99.999 %2 A4
7R ARSI B Al2RleM e A dAS T
3to] AW Ul Fo] U3 228 FAFES 3, 7]
I Ao U QAR E TFE F A Ak
MFCE F3tod 249} o2 28] H]E 0/100, 30/70,

t 27] EH 2x10° torr2 3L, oF SE7F o H]
2B RS AAete] Bl BH) BES A A6
ol 71#3e EF2l 3 510 cm Abololl A Aw) zdo] 7}
o St Auish T FAF HAV wE AR
Hlojo) s wxpe} A4S = lwF st Akt
SEA] 29HE 202 dEE 200 W, 713 upeloj 2
T -60 V, 2% 200°C 283 S-S 605
S 30th ol& 21 71E9 A HuoA A
Zloje*1, .
FEAM] A 2SSl o A5 AR A5

=
3 d2AES AT WA RAZE s &
2 9l Aglgtaehe Falsln, vh= W A &27) 2zt
Sumel HAE WAE R AR ASE gEE 9%
FAoE AR F 400 °CoA 587 Azt A
=5 AFEth oy 12 AAE S5 TExE

R Aol
A2 A 2he 548 2ARP] 98 28 29}
‘o] 7hsat BE AXE A A - A U3
Yol 2129 9akg Haslelolt) FY 7kae
o] g o] YA 2 F7(dry air)t £33} £27)
2} 9] MFC(mass-flow controller)E E& %43}
S48 AR FY=HA 6t S48 A=
H) | A geh MM, 2e)3 ghe v 23] 98t

m

N

2

.{

rl

AN ]

A5 A A 148 AS55., 2005

T2 1. AR oA AL 7 GRS SR
Fig. 1. Schematic view of humidity sensor with meshed
electrode.
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Fig. 2. Schematic of humidity measurement system using
constant temperature chamber.
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Fig. 3. Surface and cross-sectional SEM images of deposited carbon nitride films; (a) and (b): Si substrate, N,/Ar(0/10),
(c) and (d): Si substrate, No/Ar(30/70), () and (f): Si substrate, No/Ar(50/50), (g) and (h): Si substrate, No/Ar(70/
30), (iy and (§): Si substrate, N/Ar(10/0), (k) and (1): ALO; substrate, No/Ar(70/30).
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Fig. 4. AFM image of CN film prepared in heated
chamber of 200 °C.
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Fig. 5. FTIR spectrum of carbon nitride film deposited on
alumina, silicon nitride and silicon wafer.
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Fig. 6. Impedance characteristics of carbon nitride

humidity sensors as a function of N, ratio.
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