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Preparation of nanoparticle dispersive films using pulse vapor depositions

Tokyo Institute of Technology

OYasuko Kogoshi, Yuko Aono, Atsushi Hirata

A new physical vapor deposition process combined pulse vacuum arc deposition with pulse laser

deposition for preparation of nanoparticle dispersive film was proposed. The amorphous carbon(a-C)

film was deposited by pulse vacuum arc deposition and nanoparticle was formed by pulse leaser

deposition in Ar gas flow. Repeating these two depositions alternately in the same chamber,

nanoparticle dispersive film was deposited. The deposited film consisting of a-C film and nanoparticle

by this process were characterized by electron microscope.
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Fig. 1 Overview of experimental system

Table 1 Conditions of pulse vacuum arc deposition

Cathode Graphite
Arcdischarge voltage 100 v
Capacitance 720 pF

Mumber of discharge 250shot, 500shot
Trigger discharge frequency 1Hz
Target-substrate distance 8 5mm
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Table 2 Conditions of pulse laser deposition

Laser source Nd:YAG

Wave length 532nm

Pulse width 9ns
Spotdiameter 18.8um
Repetition frequency 10Hz

Gas condition Ar (100Pa, 200Pa)
Target Al

0.14kJ/em?2, 1.4k)/cm?
50shot, 500shot, 5000shot

Fluence
Shot number
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(a) 1.4k)/cm?
5000shot
100Pa

(b) 0.14kJ/cm?
5000shot
100Pa
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(c) 1.4k)/cm?
500shot
100Pa

(d) 1.4k)/cm?
*500shot -
200Pa
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(c) 1.4kifem? '
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100Pa v

(e) 0.14kJ/cm?
500shot

(e)’ 0.14kJfcm?
500shot
200Pa

Fig.2 FE-SEM image of (a) 1.4kJ/cm?, 5000shot, 100Pa, (b)
0.14kdJ/cm?, 5000shot, 100Pa, (c) 1.4kd/cm?, 500shot, 100Pa, (d)
1.4kd/cm2, 500shot, 200Pa (e) 0.14kd/ cm?, 500shot, 200Pa, and
pictures of a-C/Al film, pulse laser deposition condition of (c) is
same as (¢), and (e)’ is same as (e).
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