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It is therefore. an object of the present invention to provide degradation resistance 

for metals' ih contact .with fluorine-containing insulator materials. 

· It is another object of the present invention to provid~·cJrrosion resistance for . .•· ... ··· 

alw.ninum lines in contact with oxide insulator lines cop.~ning fluorine . 
. ·; 

/.~::: ... 

It is yet another objective· of this invention,JO.:prevent fluorine poisoning of metals 
. ~~ 

:used in IC metallization schem~s to prevent 1JPdesired via resistance growth and to . 
\..._/' 

\...../' 

enhance the contact between a metalliz.a.tion. layer and the metal in a via plug . 
.. ··· 

These and other objectives ~·~chieved in the present invention by providing a 
.,. 

fluorine-free bmier layer betw~&i insulator material ·containing fluorine and a m~tal t() 
_,:· .. ·. 

effectively restrict-diffusio~,offluorine from the insulator material into the ~etal thereby. 
1t> ~ 

preventing metal deeraiWtiOn . 
. .:::.~··,'. .. ;.: 

According t~.':'':first embodiment of the invention~ there is provided a method of 

imp~oving the re,~fknce of a metal against degradation from exposure to fluorine: 
H~<:.r:. 

provi~g an insulator material containing fluorine; 
,/'· 

fo7J#iing a fluorine-free barrier layer on said insulator material; and 
l·· 

1.f~~ metal on said fluorine-free barrier layer. 
<~:.t .'". • 

/(/According to a second embodiment of the invention, there is provided a method of 

iJproving degradation resistance of a metal, comprising the steps of: 
.•· 

providing an insulator film containing fluorine; 

depositing a fluorine-free barrier layer on said insulator film; and 
.: .. · .. , . . . . . . ·, ·. . .' . . :: -~ .. , .. · .. · ... ;, 

...... ··t::;;:;-z.~: ''o'f'inetal lin~i; on top of said fluorine-free b~~ert'iyer. 
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improving degradation resistance of a metal, comprising the steps of: . . 

. providing an insulator film containing fluorine having a surface region; 

removing fluorine from said surface region of said insulator film u, form a fluorine-

free barrier layer on said insulator film; and 

forming a pattern of metal lines on top of said fluorine-free barrier layer. 

According to a fourth embodiment of the invention,~ere is provided an integrated 

circuit structure, comprising: 

a substrate; 

patterned_ metallization formed on said ~ubstrate; 

a fluorine-containing insulator layer,formed on said substrate and adjacent said 

patterned metallization; and 

a fluorine-free barrier layer b~tY,een said fluorine-containing insulator layer and 
-~r· .. : 

said patterned _metallization. 

According to a fifth eI1lbodiment of the invention, there is provided an integrated 
.... 

circuit structure, comprising: 

a substrate; 

patterned ~etililization formed on said substrate; 

a fluorin~~ontaining insulator layer formed on said subslnte and adjacent said 

patterned mefuilization; 

_,If.first fluorine-free barrier layer between said fluorine-containing insulator layer 
.·;,;:· . .' 

~1a..;';id pa~ed ~et1lllii!ation(iiia';;'Y': · ·· ·' 
,fr:::>-•.·.·•·.· ... 
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insulator layer. 

For purposes of the present invention, the terminology"degradation'\ as used in 

comiection with metal contact and metal-based conductors of electricity, encompasses 

"corrosion" or ''poisoning" of a metal. "Corrosion" of a metal line or metal contact by 

exposure to fluorine means fonnation of a metal fluoride compound from fluorine and the 

metal via chem.i~ reaction. ''Poisoning" of a metal by exposure to fluorine means 

physical infiltration of the metal by fluorine as a contaminant in an amount adequate to 

.. increase the. contact resistance of the 
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We claim: 

l. A method of improving ·the resistance/of a metal 

against degradation from eXposure to fluorine: 

providing.an insulator material containing 
fluorine; 

forming a fluorine-free bar.rier .iayer on said 

insulator material; and /. 
forming metal on said f~~·orine-f:ree barrier layer. 

,.. 

2. A method Of improving- degradation resistance Of a 
metal / '. comprising t:he steps of: 

' providing an insulator film. containing fluorine; 

depositing a fJ.uorine-f:'ee barrier l.ayer on . said 
insulator film; and.· 

forming a·.pattern of metal lines on top ot said 
,;:': 

fluorine.-:free baxTier layer. 

J. The metll.od of claim 2, wherein said fluorine­

free bani~ layer is a material devoid of fluorine 

selected ~~~m the group consisting of silicon, 

silicon dioxide, silicon nitride, and carbon. 

4. The method of claiin 2, wherein said step of 

dep_psi.ting said fluorine-free barrier layer comprises 

a deposition process selected from the qroup 
consisting of PECVD, PVD, HOPCVD, and LPCVD:. 

5. The method of clailll 2, wherein said insulator 

film is an oxide insulator film. 
. ·' 
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... -film is SiOzF 2-z where O < z < 2 • • 

... 

7 • The method of clailll 2 , wherein said metii:i lines 
.. ·:·· .. 

comprise metal material selected· from the·: :qroup 
consisting of Al, Al-Si, Al-CU, Al-Si-cu, cu, cu-sn, . . 

CU-Si, Au, Au-Zn., Au-Ge, Ni, Cr, crs;l~ 'Ge, Mo, M0Si2,· 

Pd, PdSi21 Pt, Ptsi, Ta, TaSi2 , Ti, .TiN; Ti-Pt, Ti-W, 

T1Si2 , W, WSi2, WN, and ZrSi2 , 
:·· 

.... · 

. a • The method of claim 2, wll;~ein said: metal li;nes 
compri~e met,al material selected from the group .,. 
consisting of an a.luminum-_c;bntaininq material~ a 

titanium-containing mateJ:ial, and a copper-containing · 
material. 

9. The method of c+liim 2, where.in said metal lines 
are.an aluminum-containing material. 

10. The method of claim 2, wherein said fluorine-free 
barrier layer has a thickness ranging from 1 nm to 
300 nm. 

11. A method of improving degradation resistance of a 
metal~ comprising the steps of: 

providing an insulator film containing fluorine 
having a surface region; 

removing fluorine from said surface region of 
said insulator film to form a fluorine-free' barrier 
layer on said insulator film; and 

forming a pattern of metal lines on top of said 
fluorine-free barrier l ay1ar •. 

'·'~:;,; ~ .. 
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region is f.ocomplished by exposing said surface region' to a hydrogen annealing. ; • > 

,.(· . 
. ·.··.·' 

13. . The method of claim 11, wherein s~d removing of fluorine from saiQ.. surface 
.>:·. 

region is accomplished by exposing said surface region to an ozone pl;ssfua~ · 
/' ·.· 

14. The method of claim 11, wherein ·said fluorine-free barri~tl~yer has a thickness 

ranging from 1 nm to 300 nm. 

15. An integrated circuit structure, comprising: 

\_j a substrate; 

patterned metallization formed on sa.id substrate; 

a fluorine-containing insulator la,yer formed on said substrate and adJacent said 

panemed metallization; and 
.-·. 

a fluorin~free barrier layer between said :fluorine-containing insulator layer and 

said patterned metallization. 

16. The integrat~d circuit structure of claim 15 comprising an opening formed in said 

fluorine containing insulator layer, and wherein said fluorin&-free barrier layer is 

·.._; positioned on sidewalls of said opening in said fluorine co11taining insulator layer. 

17. . .· The integrated circuit structure of claim 16 wherein said opening is selected from 

th.e group con5isthig of a via-~~ tr~~~h. 
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a substrate;-
patterned metallization formed on s;id 

~ :. 

substrate; 
a fluorine-containing insulator layer formed on 

/ ·' 

said substrate and adjacent said patterned 
metallization; · 

a first f.ruoririe-free bafrier layer between said 
fluorine-containing ins11lator layer and said 
patterned metallization; and 

a second fluorine -:-free barrier lay~ fomled on top 
of said fluorine-containing-· insu~.ator J.~·~.: .. ,. 

19. The integrated circuit structure of claim 18, 
wherein a metal-filled via opening is present through 
said second fluorine barrier material, said insulator . . . 
layer, and said first fluorine-free bar.rier layer, wherein 
ths metal-filled via opening contacts said patterned 

· metallization. 

20. The integrated circuit structure of claim 19, 
wherein a second level of metallization is formed on 
top of said seco11.c;t fluqrin~-b;ee barrier layer in 'contat:t .. ·· 

with said matal•fill~ Via opo..ning.;.. · 


