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Figure 1. Schematic of (a) RTALD system, (b) Process sequence, and (c) representative
time sequence of stop valve process

G ' ' il cu 2p (b) ' ' ' 0,/0, treatment + N,H, exposure
/o/o —@—cCcu2p
? —@—01s
_ 1 i 71 —~ 80}/ —o—C1s
P O\o N 1s
0,/0,+N,H, 0,4+ N, <
e R 0,/0,+N,H e = .l
I 1T 1 d
5]
o
Qo 4wf
e
8
3/02treatment 0,/0, treatment N < 20
as dep
938 936 934 932 930 536 534 532 530 528 0 120 240 _360 _ 480 600
Binding energy (eV) GCIB sputtering time (s)
Figure 2. XPS elemental scans of (a) Cu 2p and Figure 3. Elemental composition of
(b) O 1s for different Cu samples. Cu sample treated with O,/O, and

N,H, as function of GCIB sputtering
time.



