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1. Background

100nm

Fig. 1. TEM image of UNCD/a-C:H prepared by PLD. (a)Surface and (b)DF

image of cross section
[Ref. 1 T. Yoshitake etal Jon. J. App. Phys. vol.46 (2007) L936-L938

What’s UNCD?

! ltrananocrystalline #iamond/ &ydrogenated amorphous
Carbon Composite Films (UNCD/a-C:H) Crystallites size less
than 10 nmd&rain).

Grain Boundaries (GBs) (Specific to the UNCD/a-C:H).

Application:
Coating, Heat think, Field Emission, Optoelectronics

Previous research, UNCD/a-C:H films are prepared by
chemical vapor deposition (CVD).Our laboratory succeed to
form undoped UNCD/a-C:H film using physical vapor
deposition (PVD)

-g Pulsed Laser Deposition (PLD)
Coaxial Arc Plasma Deposition (CAPD)

Purpose of this research :
Fabrication of n-type UNCD/a-C:H films deposited by
coaxial arc plasma deposition (CAPD).

2. Experimental Methods

Tab. 1. Comparison of CVD and CAPD

Rate of
Film 5nm/min 400nm/min
Growth
Temp. of
film High RT-550°C
Growth
Fig. 2. Coaxial Arc Plasma gun Cost High Low
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3. Results and discussions
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Fig. 4. XPS wide scan spectrum and relationships of nitrogen content
in the film and inflow ratio /,
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Fig. 5 Temperature dependence of

electrical conductivities of 8 and 3 at. %nitrogen-doped UNCD/a-C:H films.

The amount of nitrogen content |ncrease Nitrogen flow rate

in the film enhanced with the .,  0;ce Electrical Conductivity.
increased in the nitrogen flow
rate.
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Fig. 6. Current-voltage (C-V) characteristics of diodes comprising p-

type silicon substrates 3 and 8 at. % nitrogen-doped UNCD/a-C:H films.

N 8 at. %

N3 at. %
) fitted data —
3 fitted data — sp3 raw data e

raw data e

Intensity (arb. unit)
Intensity (arb. unit)

Growth Chamber

Load lock Chamber

Fig. 3. Coaxial Arc Plasma Deposition System

Evaluation method
@ van dar Paw

@ Current — voltage characteristics of nitrogen doped
UNCD/a-C:H and p-type Si heterojunctions

@ XPS, SR-PES
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Fig. 6. SR-PES C1s spectrum of the N 3 at. % and N 8 at. % doped films
6. Conclusion

@ n-type UNCD/a-C:H films were fabricated by CAPD with

nitrogen atmosphere.

4 The n-type conduction by N-doping was confirmed thermally

and a pn-junction with n-UNCD/p-type silicon exhibited a typical

rectification action.

4 We experimentally proved that nitrogen incorporated into

UNCD/a-C:H and it is acts as effective n-type donor.
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