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Capacitance—Voltage Characteristics of Carbon Nitride Films for Humidity Sensors

According to Deposition Condition
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Department of Electronic Engineering, Kyungnam Universityl’

Abstract

Carbon nitride (CNx) films were prepared by reactive RF magnetron spuftering system at various deposition

conditions and the C-V characteristics of MIS(metal -

insulator - semiconductor) capacitors that have the

structures of Al/CN,/p-Si/Al and Al/CN,/SisNs/p-Si/Al were investigated. The resistivity of carbon nitride was
above 2.40x10° Q - cm at room temperature. The C-V plot showed a typical capacitance-voltage characteristics of
semiconductor insulating layers, while it showed hysterisis due to interface charges. Amorphous carbon nitride
(a-CN,) films, that have relatively high resistivity and low dielectric constant could be useful as interlayer insulator
materials of VLSI{very large-scale integration) and ULSI(ultra large-scale integration).
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Fig. 1. Schematic of reactive RF magnetron sputtering system.
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Fig. 2. SEM photographs of surface and cross-section of
CN; film on Si as different No/Ar ratio: (a) 0/10, (b) 7/3
and (c) 10/0.

CNZhe] Ag Aelel 272 E #HAsr] Y3l
(Research 1 Series, Mattson, UK) Fzlo]l ¥& A
237 (Fourier Transform - Infrared Spectrometer,
FTIR)& A&t 19 3& Ny/Ar ¥lo} @& Si7|e]
Z3%% W32 (CNIZe] FTIR A3 E#olth 753 on’,
882 e 3} 1257 on 'R 24X a-CaNg HAVF RAHA
. 2 ojellE 2200 en” H9 C=N JFRst 3300
en” 29 NH:9t N-Ho JFEEst Uit o: 3
2 Feto] AW U FEe Q9o F Aoz Algd
=

- 153 -



e N A0 30

500 1003 1500 2000 2500 000 3500 4000
Wavenumber ¢’
Fig. 3. FTIR spectra of CN; films deposited on Si as
different No/Ar ratio.
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Fig. 4. FTIR spectra of CN, films deposited on Si3N4

as different Ny/Ar ratio.
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Fig. 5. C-V plot of MIS capacitors as a function of No/Ar
ratio; (a) 30/70 (b) 70/30.

Table 1. Dielectric constant of carbon nitride film
according to N/Ar ratio (frequency: 1 Mb). -

No/Ar ratio | 0/100 30/70 50/50 70/30 100/0
Dielectric

1152 2974 3.029 3.137 433
constant
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