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Effects of Deposition Parameters on TiN by Plasma
Assisted Chemical Vapor Deposition (1if)
—Influence of r.f. power and electrode distance on the TiN deposition—

C.H. Kim, Y.S. Shin, M I. Kim
Department of Metallurgical Engineering, Yonsei University 120-749

ABSTRACT

To investigate the influence of r.f power and electrode distance on the TiN deposition,

were deposited onto STC3, STD11 steel and Si-wafer from gas mixtures of TiCl,/N./H, using the radio

frequency plasma assisted chemical vapor deposition.

The crystallinity of TiN film could be improved by the increase of r.f. power and the decrease of

electrode distance. The TiN coated layer contains chlorine, its content were decreased with increasing r.f.

power as well as decreasing electrode distance.

And the thickness of deposited TiN was largely affected by r.f. power and electrode distance.

hardness of deposited TiN reached a maximum value of about Hv 2, 000.
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Fig 1. X -ray diffraction results of the TiN deposit-
ed at different r_f power.
{Temp., 500°C : deposition pressure, 2 torr ;
deposition time, 3hrs. ; electrode distance, 3
cm ;total  flow rate, 200sccm :gas inlet
fraction TiCl, i N, H, D Ar=0.01:0.25"
0.25:0.5)
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Fig 2 X-ray diffraction results of the TiN deposit-
ed at different electrode distance,
(Temp,, 500°C : deposition pressure, 2 torr ;
deposition time, 3hrs. ;r.f power, 70
watts ; total flow rate, 200sccm ; gas inlet
fraction TiCl, : N, H,: Ar=0.01:0.25:
0.25:0.5)
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Fig 3. Comparison of relative intensity of TiN
standard with that of TiN film deposited on
STC 3 steel.
(A) JCPDS 6-0642 (B) 70watts, 2cm (C)
130 watts, 3cm{Temp., 500C ; deposition
pressure, 2 torr ; deposition time, 3hrs. ;
total flow rate, 200sccm, gas inlet fraction
TiCl, : N,  H; D Ar=0.01:0.25:0.25:0.5)
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Fig 4. Variation of titanium and chlorine content of
TiN coating with r_f power
{Temp., 500°C ; deposition pressure, 2
Torr ; deposition time, 3hrs. | electrode dis-
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Fig 5. Variation of titanium and chlorine content of
TiN coating with electrode distance,
{Temp., 500°C . deposition pressure, 2 torr ;
deposition time, 3hrs. ;r.f power 70 watts
total flow rate, 200sccm ;gas inlet fraction
TiCly 0 N, D Ar=0.01:0.25:0.25:0.5)
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Photo.1 SEM micrograph of cross section of the
TiN deposited on Si-wafer by PACVD
{Temp., 500°C . deposition pressure, 2
torr ; deposition time, 3hrs, ;r.f power,
70 watts ; electrode distance, 4cm, total
flow rate, 200sccm :gas inet fraction
TiCly 0 N; D H, 0 Ar=0.01:0.25.0.25:0.5)
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Fig 6. Variation of deposition thickness with r.f.
power
(Temp., 500C : deposition pressure, 2torr;
deposition time, 3hrs. ; electrode distance, 3
¢m ; total flow rate, 200sccm ; gas inlet
fraction TiCl, : NoH; : Ar=0.01:0.25:
0.25:0.5)
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Fig.7. Variation of deposition thickness with elec-
trode distance.
(Temp., 500°C ; deposition pressure, 2 torr ,
deposition  time, 3hrs. :r.f.power, 70
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