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The barrier characteristics of ZrN films deposited by remote plasma enhanced atomic layer

deposition(PEALD) using TDEAZ and N, remote plasma have been investigated under various deposition
conditions such as temperatures, plasma power and processing pressures. ZrN films showed generally improved
properties as the processing temperature, pressure and plasma power increased. The optimized processing
temperature, plasma power and pressure were 300°C, 200 Watt and 1 torr, respectively. ZrN films deposited
at the optimized processing conditions showed the carbon contents and resistivity of 6 at.% and 400 uQcm,

respectively.
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Fig. 1. The growth rate of ZrN films deposited using TDEAZ
precursor with N, remote plasma at various temperatures.
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Fig. 2. The resistivity of ZrN films deposited using TDEAZ
precursor with N, remote plasma.
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Fig. 3. The carbon concentration of ZtN films deposited by remote PEALD as function of (a) plasma power and (b) process

pressure.

Atomic concentration (%)

Sputter time (min)

Atomic concentration (%)

Sputter time {min)

0 5 10 15 20 25 30 35 40 45 50

10 (b)
— Cu i -
s
= 80
2
S
‘g Y43
€ 91
[

Q
8
S
L N
< o ¢/

o e "

TR Ty T T 1 T
c 5 10 15 20 25 3 35 4 4 K
Sputter time (min)

100 (d)
s
© 80
2
£}
£
1=
17
o
c
o
=]

L2

£
(=]
b4
<

Sputter time (min)

Fig. 4. AES depth profiles of CwZrN/Si samples annealed at (a) as-dep, (b) 550, (c) 600 and (d) 650°C, respectively.
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