
1 December 2005  ALKYLDIONE PEROXIDES AS CLEANING SOLUTIONS FOR WAFER FABS
BACKGROUND OF THE INVENTION  (1) Field of the invention The invention
relates to a method of cleaning  equipment surfaces in the fabrication of
integrated circuits,  and more particularly, to a method of cleaning
copper,  cobalt, or nickel from equipment surfaces in the manufacture  of
integrated circuits. (2) Description of the Prior Art Management of copper
contamination is an  important aspect of future high-tech wafer fabs. The
current procedure of cleaning broken wafers that  incorporate copper films
(100% copper) in multi-level  interconnects is to wipe the effected
equipment parts with  isopropyl alcohol (TPA) and/or use a vacuum hose to
suck out  broken pieces. However, IPA does not dissolve copper, so  copper
remnants will still exist in the equipment.  Furthermore, copper pieces on
wipes, gloves, and clean room  suits may accidentally contaminate wafer
processing. The  aforementioned contamination is also applicable to cobalt
and  nickel. U.S. Patent 4,714,517 to Malladi et al teaches  copper
cleaning using a mild organic acid solution. TMAH  cleaning is also
mentioned. U.S. Patent 5,882,433 to 



Ueno discloses a spin-cleaning method using IPA. U.S. Patent 1 1 December
2005 5,650,356 to Grivna et al teaches a hydrogen peroxide  solution to
prevent corrosion on metal surfaces. U.S. Patent  4,814,408 to Itoh et al
discloses a self-adhering silicone  composition including alkyldione
peroxides. SUMMARY OF THE INVENTION A principal object of the present
invention is  to provide an effective and very manufacturable method of
cleaning metals from equipment surfaces in the fabrication of  integrated
circuits. Another object of the invention is to provide  a method of
cleaning metals from equipment surfaces without  corroding or destroying
the parts and surfaces of the equipment. Another object of the invention is
to provide  a method of cleaning elemental copper from the surface of
equipment hardware in the event of wafer breakage without  corroding or
destroying the parts and surfaces of the  equipment. Yet another object of
the invention is to  provide a method of cleaning elemental copper, cobalt,
or  nickel from the surface of equipment hardware in the event of wafer
breakage without corroding or destroying the parts and  



surfaces of the equipment. 1 December 2005 Yet another object of the
invention is to provide a method of cleaning elemental copper from the
surface of equipment hardware in the event of wafer breakage  using a novel
alkyldione peroxide solution without corroding  or destroying the parts and
surfaces of the equipment A further object of the invention is to  provide
a method of cleaning elemental copper, cobalt, or  nickel from the surface
of equipment hardware in the event of  wafer breakage using a novel
alkyldione peroxide solution  without corroding or destroying the parts and
surfaces of the  equipment. A further object is to provide a novel
alkyldione peroxide solution for cleaning elemental copper,  cobalt, or
nickel from the surface of equipment hardware in  the event of wafer
breakage without corroding or destroying  the parts and surfaces of the
equipment. A still further object is to provide a novel  alkyldione
peroxide solution for cleaning elemental copper,  cobalt, or nickel from
the surface of equipment hardware in  non-wafer breakage events. In
accordance with the objects of this  invention a method of cleaning
elemental copper, cobalt, or  nickel from the surface of equipment hardware
in the event of  



wafer breakage is achieved. A solution comprising an  alkyldione peroxide
is used to oxidize the metal and form  soluble complexes which are removed
by the cleaning solution. 1 December 2005 Also in accordance with the
objects of the  invention, a novel alkyldione peroxide solution for
cleaning  elemental copper, cobalt, or nickel from the surface of
equipment hardware in the event of wafer breakage is  provided without
corroding or destroying the parts and  surfaces of the equipment.
DESCRIPTION OF THE PREFERRED EMBODIMENTS The cleaning process of the
present invention  proposes a better alternative to IPA cleaning of
equipment in  the event of wafer breakage. IPA does not dissolve copper or
other metals, so metal remnants may remain on the  equipment after wiping
with IPA. Additionally, copper  pieces, for example, may become attached to
wipes, gloves,  and cleanroom clothing, thus presenting a copper
contamination problem in the manufacture of integrated  circuits. The novel
cleaning solution of the invention  oxidizes copper and forms soluble
complexes. This chemical  methodology is excellent for cleaning elemental
copper, as  well as cobalt, nickel, elemental titanium, and titanium
nitride from the surface of hardware equipment in the event  of wafer
breakage. 



The novel cleaning solution of the present  invention comprises an
alkyldione peroxide dissolved in IPA  or other alcohols. The alkyldione
peroxide has a weight or  volume percentage of 0.1-100% of the solution and
may be  contained in a wash bottle. The cleaning solution may then  be
sprayed onto wipes which are then used to remove the  copper, cobalt, or
nickel from the contaminated parts and 4 1 December 2005 surfaces of the
equipment. The alkyldione peroxides include, but are not  restricted to the
following: 2,4-pentanedione peroxide,  2,2,6,6-tetramethyl-3,5-heptanedione
peroxide, 2,5- hexanedione peroxide, 2,4-hexanedione peroxide, 3,5-
heptanedione peroxide, and others. These peroxides along  with their
non-peroxide counterparts, can be dissolved in  IPA. The non-peroxide
counterparts, such as 2,4- pentanedione,
2,2,6,6-tetramethyl-3,5-heptanedione, and 2,5- hexanedione, etc. may
require the addition of hydrogen  peroxide and dimethyl phthalate in
alcohols.  2,4-pentanedione peroxide is available commercially from
Aldrich Chemical Co., Inc (Milwaukee, WI) as a 34 weight %  solution in
dimethyl phthalate and proprietary alcohols. In  this case, dimethyl
phthalate is a non-active ingredient  since it functions as a stabilizing
agent. Other peroxides  



mentioned are not currently commercially available. The process of the
present invention provides  a method for removing copper or other metals
such as cobalt  and nickel from the surface of equipment hardware in the
event of wafer breakage. A novel alkyldione peroxide  solution is employed
to effectively remove the metal  contamination. The alkyldione peroxide
solution does not corrode nor damage the equipment parts and surfaces
whereupon  it is applied. The process of the present invention can also  be
extended to the removal of copper or other metals such as  cobalt and
nickel in non-wafer breakage events. Such events 1 December 2005 include
preventive maintenance and the instance after a wafer  has been processed
in the equipment. While the invention has been particularly  shown and
described with reference to the preferred  embodiments thereof, it will be
understood by those skilled  in the art that various changes in form and
details may be  made without departing from the spirit and scope of the
invention. 1 December 2005 Claims 1. A metal cleaning solution comprising
an alkyldione  peroxide. 



2. The metal cleaning solution according to Claim 1  wherein said solution
further comprises one or more  alcohols. 3. The metal cleaning solution
according to Claim 1  wherein said solution further comprises dimethyl
phthalate or other stabilizing agent. 4. The metal cleaning solution
according to Claim I  wherein said alkyldione peroxide is chosen from the
group containing: 2,4-pentanedione peroxide, 2,2,6,6-
tetramethyl-3,5-heptanedione peroxide, 2,5-hexanedione  peroxide,
2,4-hexanedione peroxide and 3,5-heptanedione  peroxide. 5. The metal
cleaning solution according to Claim 1  wherein said alkyldione peroxide
comprises 0.1-100%  weight or volume percentage of said solution. 6. The
metal cleaning solution according to Claim 1  wherein said metal comprises
copper. 7. The metal cleaning solution according to Claim 1  wherein said
metal comprises one of the group containing  copper, cobalt, nickel,
titanium, and titanium nitride. 


