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Abstract Adhesion between Cu and low-k films has been investigated. Low-k films deposited using a mixture
of hexamethyldisilane(HMDS) and Para-xylene had a dielectric constant as low as 2.7, showing the thermally
stable properties up to 400°C. In this study, Ti glue layer, boron dopant, and N, plasma treatment were used
to improve adhesion property of between Cu and low-k films. Ti glue layer slightly improved adhesion property.
After N, plasma treatment, the adhesion property was significantly improved due to the increased roughness
and the formation of new binding states between Ti and plasma-treated PPpX:HMDS. However, 300°C
annealing of N, plasma treated sample caused the diffusion of Cu into the PPpX:HMDS, degrading the low-
k properties. In the case of Cu(B)/T/PPpX:HMDS, the adhesion was remarkably increased. This enhanced
adhesion was attributed to formation of Ti-boride at the Cu-Ti interface. It is because the formed Ti-boride
prevented the diffusion of Cu into the PPpX:HMDS and the Cu-Ti reaction at the Ti interface.
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Fig. 1. Chemical structure of Para-Xylene and HMDS
precursor.
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Fig. 2. Adhesion property variation with various treatment.
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Fig. 3. AES depth profiles of Cu/Ti/low-k (a) as-deposited and (b) annealed at 300°C, and of Cu/Ti/N; plasma treated low-k (c)

as-deposited and (d) annealed at 300°C.

Fig. 4& 400°ColA 3087 €x2]€ (a) Cu/Ti/low-k
9} (b) CWTi/N, plasma treated low-ke] T TEM A}
o)tk N, plasmax gl E ¢ & lowko Tig AW
uke-A) glo] 7jReten, HIE N, plasma He&
7340 TiZd low-k7t ¥H8-& Bo] st Aol
3] AFoix UNTh E Cut FEHLE lowk
o %o BN AL FF T F Ay N; plasma
Azl TiZH low-k Alele) WHe-AdE BahA F=st
o HFE EAL AAAINAE, low-k 71F £22 Cu
Ao g Hol low-k 54& A7 A

o

7t it A
o= dAgdd,
PlasmaX 2 ¥ X9 roughness & 33171 <3l

AFM #4& 44 8th Fig. 5 N, plasma %24
7 392l AFM olm|Aolt}. (@) As-dep ZEIS low-k
713 olu]AE Yehx e, 3.66 A9 rms & F
2 Utk (b)E N, plasma X218 low-k 713#e] o]H]A]
2 393y Jeon ¥Fdo| AFY M AL B 5 3
Aok ol ms S 9 ARER AP TV AL B
2 g & AU} N, plasma X2)E low-k 714 318}
A AFAE e WstE 2Abe] 98 XPSEAE B3
t}. 71 BHY plasma Azl EHE IAskr] A
XPSEA L jowk$ N, plasma treated low-k 7]¥hol)
s A2HE flo] A=tk Lowk N, plasma
treated low-k®] EWolA @0z Cls, Nls peak®] Z
#7} Fig. 691 (@) byl Jeht itk N, plasma A

2] % Cls peak©o] 33| 7#4ad A OZEH Carbon <]

Fig. 4. Cross-section TEM images of (a) Cw/Ti/low-k and (b)
CwTi/N, plasma treated low-k films annealed at 400°C.
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Fig. 5. AFM images of low-k and N, plasma treated low-k substrate.
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