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Effects of Deposition Parameters on TiN Film by Plasma

Assisted Chemical Vapor Deposition (II)

—Influence of TiCl,, N, inlet Fraction on the TiN Deposition—
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Department of Metallurgical Engineering, Yonsei University 120-749

ABSTRACT

To investigate the influence of TiCl,, N, inlet fraction on the TiN layer, TiN film was deposited onto

the STC3 and STD11 steel from gas mixtures of TiCl,/N,/H, by the radio frequency plasma assisted

chemical vapor deposition,
The films were deposited at various TiCl,,

N, inlet fractions. The results showed that the film

thickness was increased with TiCl, inlet fraction. However, while the thickness was increased with N, inlet

fraction under (.4 the thickness was decreased with increasing N, inlet fraction over (.4,

The density of deposited films was varied as TiCl,, N, inlet fraction and its maximum value was about

5.6g/cm?.

The contents of chlorine were increased with increasing TiCl, inlet fraction and nearly constant with

increasing N, inlet fraction.
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Table 1. Gas inlet fraction for TiN deposition,

Gas inlet fraction Gas inlet fraction
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Fig.1. Dependence of deposition thickness on the
TiCl, inlet fraction.(Temp., 500C; deposi-
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Fig.2. Dependence of deposition thickness on the
N, inlet fraction.(Temp., 500C ; deposition
pressure, 2 torr , total flow rate, 200sccm ;
r.f power, 70 W ; electrode distance, 3cm
gas inlet fraction, TiCl,/H,=0.01/0.25)



14/ % e} 20} 3hak 2 (PACVD) o) o1& TINZ 24 S 47}
o3 (1) (TiCl, Noo} Qe 483 F4o2)

A 7 HEahorEA
w) = Tiz}, w3} o}sletak2 24 (substoichiometric)
A& Neo| wizlo 24 %’5’0— AaE gAdce sHAe
o ngl o|&Hol TA(Fig.4)3} 29 AFAANE vim
3l & @ N/Tig] 7‘°] 1 24 & dAdda ¥
239t w4 Brunner§-&'® kiiad g o] dshd
"’}-"—1} 7o)l TiNF 2ol Ae WEZ4 d4-& FA4H
A58t IVBZ %%" ‘45’5}%, doE s
o

%A (hyperstoichiometric} 4

Ak ARl A A9 AR B84
Eol Eae 2%, ALl hS Uzae] ool

Edol %4. 191 A8AsE N/Ti=12 71202 3o
shor2dl zAls} #g}shorid 2Alo| A N/Ti=

19 oo Ux o agcka stglch

opeziE £ AN Addd Aoy wegs

o 4} ZFatzule] N/Tigko] 79 10] &

L
# sl ol FE TS e 0.0

g R o] ZAadrd Frlshe 2AHAME %‘57} k)

Photo.1. Scanning electron micrograph of cross
section of the TiN deposited on Si-wafer
by PACVD; (Temp., 500C; deposition
pressure, 2torr ; total flow rate, 200
sccm ; r.f  power, 70W ; electrode dis-
tance, 3cm . gas inlet fraction, TiCl,/N./
H,/Ar=0.01/0.4/0.25/0.34)
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Fig 3. Dependence of density of deposition layer on
the TiCl, inlet fraction. (Temp.,, 500C;
deposition pressure, 2 torr ; total flow rate,
200sccm ; r.f power, T70W ; electrode dis-
tance, 3cm ; gas inlet fraction, N,/H,/Ar=
0.25/0.25/0.5)
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Fig 5. Dependence of density of deposition layer on
the N, inlet fraction.(Temp., 500C;
deposition pressure, 2 torr ; total flow rate,
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Fig 6. X-ray diffraction results of the TiN deposit-
ed for different TiCl, inlet fraction ; (A) :
TiCl, inlet fraction, 0.0025, (B) . TiCl, inlet
fraction, 0.01, (C); TiCl, inlet fraction,
0.0175. (Temp., 500C ; deposition pressure,
2 torr ; total flow rate, 200sccm ;r.f power,
70 W ; electrode distance, 3cm ; gas inlet
fraction, N,/H,/Ar=0.25/0.25/0.5)
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Fig.7. X-ray diffraction results of the TiN deposit-
ed for different N, inlet fraction. (A) : N,
inlet fraction, 0.1, (B): N, inlet fraction,
0.25. (Temp., 500C . deposition pressure, 2
“torr ; total flow rate, 200scem ;r.f power,
70 W ; electrode  distance, 3cm ; gas inlet
fraction, TiCl,/H,=0.01/0.2)
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Fig.8. Electron spectroscopy for chemical analysis
from a TiN film. (Temp., 500°C . deposi-
tion pressure, 2torr ; total flow rate, 200
scem ; r.f power, 70 W ; electrode distance,
3cm ; gas inlet fraction, TiClL,/N,/H,/Ar=
0.0175/0.4/0.25/0.5)
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Fig 9. Micro-Vickers hardness for TiN films as a
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