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Investigation of Physical Properties of N-doped DLC Film and

lts Application to Mo—-tip FEA Devices

SARNET, BRERET, & B, TR FERT, RS
(Byeong-Kwon Ju, Jae-Hoon Jung, Hoon Kim, Yun-Hi Lee, Nam-Yang Lee, Myung-Hwan Oh)

Abstract - N-doped and low-hydrogenated DLC thin films were coated on the Mo-tip FEAs in order to improve the
field emission performance and their electrical properties were evaluated. The fabricated devices showed improved field

emission performance in terms of turn-on voltage, emission current and current fluctuation.

This result might be

caused both by the shift of Fermi level toward conduction band by N-doping and by the inherent stability of DLC
material. Furthermore, the transconductance of the DLC-coated Mo-tip FEA and electrical conductivity and optical

band-gap of the deposited DLC films were investigated.
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Condition Layer-by-layer CF4
N-doped DLC plasma
deposition exposure
RF power 100 100
Pressure (mTorr) 20 25
Gas flow
rate(sccm)
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H: 5 0
N 009 ~ 15 0
CHy4 3 0
CF4 0 30
Sub. temp.(K) 300 300
Time(sec) 95 120
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Fig. 1 XPS depth profile of DLC fim with a
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Table 2 Comparison of field emission properties of
DLC-coated FEAs

Vor(V) Lamax(MA) AI(%) @(eV) Ref

Pure Mo-tip FEA 60 166 9.2 45 [1]

Conventional DLC- 46 280 12.7 2.7 [1]
coated Mo-tip FEA

Hydrogen-free DLC- 30 831 09 2.1 (2]
coated Mo-tip FEA

N-doped Hydrogen 27 1520 11 19
-free DLC-coeted
Mo-tip FEA

Vo © turn-on gate voltage

Lamax : Maximum emission current
Al : emission current variation
¢ . effective work-function
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Fig. 4 Changes in conductivity(a) and conductivity
activation energy(b) by N. gas-phase doping
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Fig. 5 Tauc's plot(a) and optical band-gap(b) of the
deposited DLC film
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