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Abstract : Low resistive (300 pQ-cm) W-C-N films have been deposited on tetraethylorthosilicate
(TEOS) interlayer dielectric by atomic layer deposition (ALD) with WF¢-N,-CH, gas. The exposure cycles
of N, and CH, are synchronized with pulse plasma. The W-C-N films on TEOS layer follow the ALD
mechanism and keep constant deposition rate of 0.2 nm/cycle from 10 to 100 cycles. As a diffusion barrier
for Cu interconnection the W-C-N films maintain amorphous phase and Cu inter-ditfusion is not occurred

even at 800°C for 30 min.
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Fig. 1. AES depth profiles of (a) W-N and (b) W-C-N
films deposited on TEOS at 350°C.
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Fig. 2. W coverage in the W-C-N and W-N films as a
function of cycle.

(=]

FEEE 6894 72 at%E X7+ 271315
T 30004 10 at%E FOJEE AL & F
Al cY F%7) 15 at%o)| B2 A
gabd W-No| -9 N me} Hls:
ATH W-N2 H1A 82 1200 uQ-cm
A2 v)$ F&d ksl W-C-N B2Hehe 300 pQ-
cm®] w5 2 HA &S 7T 2 o f= W-C-

A

N b o] AaE e AE o wer )
BAEES 15a% A% FHFOIA WA
7

=
mEolth 23 ¥ W-C-N
gtul Z2bo] A4S FA7|FE a7} she A
ojch, AWrH o 2 A FATIT-E atomic sites
2] coverage®} deposition cycles Aol ol A% & <
AE MR ERIFozN & F A,
Fig. 2 W-C-N B}2}2] W atomic sites 5 4

Q

%] 3}d Rutherford back scattering spectroscopy
|83t @9 em?d Wil ofa] At
S ESPFoEN WA AFE & F W
T} AFo) & W atomic sites ol &3] T
cm*@ 287 U= coverage + W-C-N 2ahe]
%, °F 9.59x10'* atoms/cm?/cycle] ®l, o]+ F2F
2 2433 0.2 monolayer/cycle©] B th W-C-
dluto] YzE FA|FE HEEVHE 1T
JE E thE d3E Fig 33 2

Fig. 3& WF, 9bg-7129) = Z2 A1 7HE ATAA
7FAA W-C-N2| F2Hg0o] dFGFAE YotH=
AdAdgdo|tt @Y em®@ EH EA= W
atomic sites®] 7} WFg 7F229] BF-2A|7LS &
T 43t R WF & m&3 A 7kl Aaglo]

O

Hc;j o

4 Z o o do B fn

A-Eaw) ghabgxd 54 347
—15
-
n
=
<
Y
~* L0} —" - "
g /
=]
e’
S~
w
g 05t
=]
Nt
<
IE
= 00 : : . :
; 0 1 2 3 4

WF _exposure time (sec.)

Fig. 3. W coverage in the W-C-N film as a function of
WF; exposure.

Fig. 4. Step coverage of via hole with aspect ratio of (a)
1.5 and (b) 4.
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Fig. 5. Leakage current density of Cu/W-N/TEOS/Si and
Cu/W-C-N/TEOS/Si sturctures after 700 annealing
for 30 min.
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Flg 6 HR- TEM images of (a) Cu/W-N/T EOS/Sl (b) Cu/
W-C-N/TEOS/Si structure after annealing at 800°C
for 30 min. Lattice image of (¢) W-N and (d) W-C-N
and t is thickness of as-deposited barrier.
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