18 January 2005 METHOD OF COPPER TRANSPORT PREVENTION BY A SPUTTERED GETTERING
LAYER ON BACKSIDE OF WAFER FIELD OF THE INVENTION The present invention relates generally
to fabrication of semiconductor devices used in integrated circuits, and specmcall)ig(i a metlb%gsof
preventing copper transport during fabrication of semiconductor devices. 1 18 Jan

BACKGROUND OF THE INVENTION A full-faced nitride film may be maintained on the back5|de of a
wafer to prevent diffusion of copper species into the wafer during further processing. U.S. Patent No.
5,614,433 to Mandelman describes a method for forming an silicon-on-insulator (SOI) complimentary
metal oxide semiconductor (CMOS) integrated circuit (IC), containing NFET's (N-type field effect
transistors) and PFET's (P-type field effect transistors). An ion implantation (1/1) of aluminum (Al) is
formed below the channel areas of NFET's that suppresses backside leakage in the PFET's and NFET's.

METHOD OF COPPER TRANSPORT PREVENTION BY A SPUTTERED

GETTERING LAYER ON BACKSIDE OF WAFER

FIELD OF THE INVENTION

The present invention relates generally to fabrication of
semiconductor devices used in integrated circuits, and specifically to a method of

preventing copper transport during fabrication of semiconductor devices.



U.S. Patent No. 5,296,385 to Moslehi et al. describes a method for semiconductor wafer backside
preparation to prevent infrared light transmission through the wafer by either heavily damaging the wafer
backside or heavily doping the back side wafer, and forming a top layer of silicon Jl‘létfide OVeé(}B\f wafer
backside. U.S. Patent No. 5,360,765 to Kondo et al. describes a method for forming gle@rddesof a
semiconductor device by forming a contact metal film over a silicon substrate after a cleaning process
using a reverse sputtering of argog iQ formi ' fi a soldering metal on the
contact metal film. The 2 18 Janu BA 8 f«n?ﬁﬁ ox erface between the silicon
substrate and the contact metal film is controlled to less than 4.0 X 1014 atoms/cm2. U.S. Patent No.
5,964,953 to Mettifogo describes a process for removing aluminum contamination from the surface of an
etched semiconductor wafer. The semiconductor wafer is first lapped in a lapping slurry containing
aluminum, then etched, arfti tbrfaRsH B sFAMagaE R BateBIRE G akashitilrOtamigéHent and a

surfactant.
to prevent diffusion of copper species into the wafer during further processing.

U.S. Patent No. 5,614,433 to Mandelman describes a method for
forming an silicon-on-insulator (SOI) complimentary metal oxide semiconductor
(CMOS) integrated circuit (IC), containing NFET’s (N-type field effect transistors)
and PFET’s (P-type field effect transistors). An ion implantation (I/I) of aluminum
(Al) is formed below the channel areas of NFET’s that suppresses backside leakage

in the PFET’s and NFET's.

U.S. Patent No. 5,296,385 to Moslehi et al. describes a method for
semiconductor wafer backside preparation to prevent infrared light transmission
through the wafer by either heavily damaging the wafer backside or heavily

doping the back side wafer, and forming a top layer of silicon nitride over the wafer

backside.

U.S. Patent No. 5,360,765 to Kondo et al. describes a method for
forming electrodes of a semiconductor device by forming a contact metal film over
a silicon substrate after a cleaning process using a reverse sputtering of argon ions,

and then forming a nickel film as a soldering metal on the contact metal film. The

2



U.S. Patent No. 5,958,796 to Prall et al. describes a method of cleaning waste matter from the backside
of a semiconductor wafer substrate. A cover layer is deposited over the front side of the wafer and waste
matter is removed from the backside of the wafer either by etching the waste matt% from th%& ckside
with a suitable etchant, or by planarizing the backside of the wafer with a chemical- IIr%relélﬁr nica
planarization (CMP) process. U.S. Patent No. 3,997,368 to Petroff et al. describes a method of

eliminating stacgmgtfa?lts in silicon devig[:e gyia teri rocess, Befcir.e anyltﬂgh temgera%ree

fi

. m ar atoms a riace  betwe he “silicon frate

processing s%eps, as ressé’tﬂ)?ayer IS formed on 1he SCKSIdE of the "“Waler Ana’is annealeg“flo cause the
nucleation sites to diffuse to a localized realon near the back surface. The stressed layer may comprise

silicon nitrid€ YraRistHh iRde cenraHeddylensinghistdthid et ameseidial misfit dislocations are 3 18

January 2005 introduced into the back surface by, for example, diffusion of phosphorus therein, before
forming the stressed layer. 4 18 January 2005

U.S. Patent No. 5,964,953 to Mettifogo describes a process for
removing aluminum contamination from the surface of an etched semiconductor
wafer. The semiconductor wafer is first lapped in a lapping slurry containing
aluminum, then etched, and then immersed in an aqueous bath comprising an

alkaline component and a surfactant.

U.S. Patent No. 5,958,796 to Prall et al. describes a method of cleaning
waste matter from the backside of a semiconductor wafer substrate. A cover layer is
deposited over the front side of the wafer and waste matter is removed from the
backside of the wafer either by etching the waste matter from the backside with a
suitable etchant, or by planarizing the backside of the wafer with a chemical-

mechanical planarization (CMP) process.

U.S. Patent No. 3,997,368 to Petroff et al. describes a method of
eliminating stacking faults in silicon devices by a gettering process. Before any high
temperature processing steps, a stressed layer is formed on the backside of the
wafer and is annealed to cause the nucleation sites to diffuse to a localized region
near the back surface. The stressed layer may comprise silicon nitride or aluminum

oxide. Enhanced gettering is achieved if interfacial misfit dislocations are
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SUMMARY OF THE INVENTION Accordingly, it is an object of the present invention to prevent
transportation of copper on the back side of a wafer by a gettering process comprising sputtering a thin
gettering layer on the wafer back side. Other objects will appear hereinafter. It has how bee 86%covered
that the above and other objects of the present invention may be accomplished in ealtlgﬁé%rng manner.
Specifically, a semiconductor wafer having a front side and a backside is provided Metal, selected from
the group compri lumin inu S I e alumi jaum-copp min ym- srlrc
aluminum- copgerg Slli c%n n?fs ggéttereid Surfn a{’k Sof e Wat‘erutgl?(r)lr L“ é)r OF it f e back
side sputte Iumrnum layer may be partially oxrdrzed at low temperature to further decrease the
copper penjﬁ%%?&el PHRLI RS eisB Bbvide greater flexibility in subsequent copper interconnect
related processing. Once the back side layer is in place, the wafer can be processed as usual. The
sputtered back side aluminum layer can be removed during final backside grinding. 5 18 January 2005



BRIEF DESCRIPTION OF THE DRAWINGS The features and advantages of the method of preventing
copper transportation by sputtering a gettering layer on the back side of a wafer according to the present
invention will be more clearly understood from the following description taken in c%ﬁunctionz\%tlg the
accompanying drawings in which like reference numerals designate similar or corre 6%%%5}719 elements,
regions and portions and in which: Figs. 1 and 2 schematically illustrate in cross-sectional representation
a first embodiment of the present invgntion . i venm llustrate in cross-sectional
representation a second embodime RAAIRYg qrf‘-‘[ﬁ . éasnlkjjary 2005 DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT Accordingly Fig. 1 shows a schematic
cross-sectional diagram of semiconductor wafer 10 that may be comprised of silicon or

silicon-on-insulator (SOI). Wafer 10 has front side 11 and backside 13. Front side 11 of wafer 10 is the
side of wafer 10 upon whiéHserriesitudfortieticebiffif befrdiifedresgnbotireention to prevent

transportation of copper on the back side of a wafer by a gettering process

comprising sputtering a thin gettering layer on the wafer back side.

Other objects will appear hereinafter.

It has now been discovered that the above and other objects of the
present invention may be accomplished in the following manner. Specifically, a
semiconductor wafer having a front side and a backside is provided. Metal, selected
from the group comprising aluminum, (aluminum alloys, i.e.: aluminum-copper,
aluminum-silicon, and aluminum-copper-silicon) is sputtered on the backside of
the wafer to form a layer of metal. The back side sputtered aluminum layer may be
partially oxidized at low temperature to further decrease the copper penetration
possibility and to also provide greater flexibility in subsequent copper interconnect
related processing. Once the back side layer is in place, the wafer can be processed
as usual. The sputtered back side aluminum layer can be removed during final

backside grinding.



drain, FETS, etc. Unless otherwise specified, all structures, layers, etc. may be formed or accomplished
by conventional methods known in the prior art. First Embodiment Fig.2 (with the common Fig. 1)
illustrates the first embodiment of the present invention. As shown in Fig. 2, alumijl‘léjfgnor ?n%?)lbgninum
alloy such as aluminum-copper, aluminum-silicon, or aluminum-copper-silicon more preq%r y “aluminum
is deposited on the backside 13 of wafer 10 to form aluminum / aluminum alloy layer 12 before
electroplating copper on the fr ic f wafe i arrier layer (not shown)
such as binary and tertiary me?gh?:l gﬁﬁtg cL j.l%i ulé?\ﬁérg,ﬁuﬁo%%%@ﬁ?ides, e.g. Ta,,SiyNZ, may
also be used in conjunction with aluminum / aluminum alloy layer 12. 7 18 January 2005 For purposes of
illustration, aluminum / aluminum alloy layer 12 will be referred to as aluminum layer 12. Wherever

"aluminum" is used hereatfter, it will be considered to be either aluminum or any of the aluminum alloys
specified The features and advantages of the method of preventing copper

transportation by sputtering a gettering layer on the back side of a wafer according
to the present invention will be more clearly understood from the following
description taken in conjunction with the accompanying drawings in which like
reference numerals designate similar or corresponding elements, regions and

portions and in which:

Figs. 1 and 2 schematically illustrate in cross-sectional representation

a first embodiment of the present invention.

Fig. 3 and 4 schematically illustrate in cross-sectional representation a

second embodiment of the present invention.



above unless specifically noted otherwise. A key point of the invention is that aluminum is a 'natural
getterer' for copper and will bind elemental copper very securely. That is mobile ionic or elemental
copper become attached to, or trapped in, aluminum layer 12 and are thus preve;lée arf{ggp t&asgling or
transporting into wafer 10 surfaces 11, 13. This phenomenon is called gettering. S, Cross
contamination from copper will be eliminated from, for example, the fabrication tools. The aluminum is
preferably depositemﬁrﬁt; ' in alumi l { deposition of
copper, at the para% %@T{e@é L‘fug)l\alfgﬁ itlb@u1 g%%@%?%ﬁ@g@gﬁg - from about
500 to 10,000 W; nitrogen gas flow - from about 0 to 30 sccm; and argon gas flow - from about 0 to 100
sccm. Aluminum layer 12 is from about 20 to 10,000A thick, more preferably from about 750 to 7000A
thick, and most preferably from about 1000 to 5000A thick. 8 18 January 2005 Copper. may then be
deposited over the front sit€PTONwRfef 0 tb M Tof SAMPIATHIGSSTEs IBBANIAFSANR! E., by, for

example electroplatirég, ) . . )
semiconductor wafer 10 that may be comprised of silicon or silicon-on-insulator

(SOI). Wafer 10 has front side 11 and backside 13. Front side 11 of wafer 10 is the
side of wafer 10 upon which semiconductor devices will be formed, e.g. source,

drain, FETs, etc.

Unless otherwise specified, all structures, layers, etc. may be formed

or accomplished by conventional methods known in the prior art.

First Embodiment

Fig.2 (with the common Fig. 1) illustrates the first embodiment of the

present invention.

As shown in Fig. 2, aluminum or an aluminum alloy such as
aluminum-copper, aluminum-silicon, or aluminum-copper-silicon more preferably
aluminum is deposited on the backside 13 of wafer 10 to form aluminum /
aluminum alloy layer 12 before electroplating copper on the front side 11 of wafer
10 as discussed below. A barrier layer (not shown) such as binary and tertiary metal
nitrides, e.g. TiN or TaN, or metal silicon nitrides, e.g. TaxSiyN,, may also be used in

conjunction with aluminum / aluminum alloy layer 12.
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PVD or CVD. For purposes of illustration, any copper so deposited will be represented by copper layer
15. If wafer 10 is immersed into a copper electroplating bath, the pH of the electroplating bath must be
compatible with aluminum to protect aluminum layer 12. Specifically, the electrop@i %bathﬁ)l(-)i must be
from about 4 to 9. Alternatively, hot plating of aluminum can be performed. Wafer amgja/%en %e further
processed to form semiconductor devices thereon. During the passivation layer deposition (not shown),
any chemi- absorbed copper 14 on surface 12a of thin aluminum layer 12 will combine with aluminum
and thus would not be mobile any more. Absorbed copper 14 is only shown for illustration purposes.

Aluminum layer 12 may getterer other impurities beside absorbe? ci)pper 14. Thin aluminum I_af/er 12
may then be removed from HaRRERRSS flbl}é?&ﬁai@mﬁqga%aek-g% HaHg R plleY v g el

(back-end of line). 9 18 January 2005 Second embodiment Figs. 3 and 4 (with the common Fig. 1)
illustrate thekgtapfgieed to as aluminum layer 12. Wherever “aluminum” is used hereafter, it

will be considered to be either aluminum or any of the aluminum alloys specified

above unless specifically noted otherwise.

A key point of the invention is that aluminum is a 'natural getterer'
for copper and will bind elemental copper very securely. That is mobile ionic or
elemental copper become attached to, or trapped in, aluminum layer 12 and are
thus prevented from traveling or transporting into wafer 10 surfaces 11, 13. This
phenomenon is called gettering. Thus, cross contamination from copper will be

eliminated from, for example, the fabrication tools.

The aluminum is preferably deposited by sputtering to form thin
aluminum layer 12, but in any case before deposition of copper, at the parameters
including: pressure - from about 0.1 to 9000 mTorr; DC power - from about 500 to
10,000 W; nitrogen gas flow - from about 0 to 30 sccm; and argon gas flow - from

about 0 to 100 scem.

Aluminum layer 12 is from about 20 to 10,000A thick, more preferably

from about 750 to 7000A thick, and most preferably from about 1000 to5000A thick.



embodiment of the present invention wherein the sputtered aluminum layer is partially oxidized to extend

the permissible pH range of the copper electroplating bath. (As in the first embodiment "aluminum" is

considered to be either aluminum or any of the aluminum alloys specified in the flr%lfmbod%ﬁpt unless

specifically noted otherwise.) As shown in Fig. 3, aluminum is deposited on the ba GHE 301 Wafer 10

to form aluminum layer 16 before electroplating copper (shown as Iayer 15) on the front side 11 of water

10 as discussed below. T alumrnum |§hprefler(% o&rted b ttern é fﬁrmtlhrn al |num layer
a

16 at the following parame QRPHY press o orr power %rﬁ out 500 to

10,000 W; ni ogen gas flow - from about 0 to 30 sccm; a d argo s flow - from about 0 to, 100 sccm.
Aluminum laffdime ¥ FIATERISuP28& 16 SRR msrffx pr%rgmfforr&rrgﬂa‘&teﬂserB%He&tmck
and most preferably from about 1000 to 5000A thick. 10 18 January 2005 Aluminum layer 16 is then
partially oxidi2é8 byrtrEafiRg With BiRAseto fbriHlgsidptienaldmin iPnRgEr 37 SepPaitadingiH IBfer 16 at
the following

represented by copper layer 15.

If wafer 10 is immersed into a copper electroplating bath, the pH of
the electroplating bath must be compatible with aluminum to protect aluminum
layer 12. Specifically, the electroplating bath pH must be from about 4 to 9.

Alternatively, hot plating of aluminum can be performed.

Wafer 10 may then be further processed to form semiconductor
devices thereon. During the passivation layer deposition (not shown), any chemi-
absorbed copper 14 on surface 12a of thin aluminum layer 12 will combine with

aluminum and thus would not be mobile any more.

Absorbed copper 14 is only shown for illustration purposes.

Aluminum layer 12 may getterer other impurities besides absorbed copper 14.

Thin aluminum layer 12 may then be removed from backside 13 of

wafer 10 during a back-grinding step, e.g. after BEOL (back-end of line).



parameters: oxygen flow: from about 100 to 100,000 sccm; RF or microwave power: from about 200 to
10,000W time, from about 5 to 3600 seconds: and temperature: from about 50 to 400C. Other gasses
that are added to oxygen include a forming gas (N2/H2) and fluorocarbon. The floilg iatio of %f)(ggen to
fluorocarbon, and the flow ratio of oxygen to nitrogen within the N2/H2 forming gas’i oMY about 1 : 1 to
1000: 1. Oxidized aluminum layer 17 has a thickness of preferably from about 100 to 500A, and more

preferably frgmcap‘aué 2§o ﬁ nﬁggf\ Alternatively, aluminum oxide can be deposited by sputtering an

aluminum o meters including: pressure - from about 0.1 to 9000 mTorr; RF power -
from about 500 to 10,000W; argon gas flow from about 0 to 100 sccm; an nitrogen gas flow from about 0

to 30 sccm. 11 18 January 2005 Alternatively, aluminum oxide can also be formed by reactive sputtering
of aluminum target with o?é}@én 2oAlitiofs (With the common Fig. 1) illustrate the alternate

embodiment of the present invention wherein the sputtered aluminum layer is
partially oxidized to extend the permissible pH range of the copper electroplating
bath. (As in the first embodiment “aluminum” is considered to be either aluminum
or any of the aluminum alloys specified in the first embodiment unless specifically

noted otherwise.)

As shown in Fig. 3, aluminum is deposited on the backside 13 of
wafer 10 to form aluminum layer 16 before electroplating copper (shown as layer

15) on the front side 11 of water 10 as discussed below.

The aluminum is preferably deposited by sputtering to form thin
aluminum layer 16 at the following parameters: pressure - from about 0.1 to 9000
mTorr; DC power - from about 500 to 10,000 W; nitrogen gas flow - from about 0 to

30 sccm; and argon gas flow - from about 0 to 100 sccm.

Aluminum layer 16 is from about 20 to 10,000A thick, more preferably

from about 750 to 7000A thick, and most preferably from about 1000 to 5000A thick.

10



As shown in Fig. 4, copper may then be deposited over the front side 11 of wafer 10 to form, for example,
plugs, lines, bonding pads, etc., by, for example electroplating. For purposes of illustration, any copper so
deposited will be represented by copper layer 19. If wafer 10 is immersed into a C]?é)ﬁ] r elec%%glatlng
bath, the pH of the electroplating bath must be compatible with partially oxidized aluminu M t0 protect
aluminum layer 16 / oxidized aluminum layer 17. Since layer 16 is partlally oxidized (i.e. oxidized layer
17), the permissible pH ra e of the ctro mt%bath | eateriharal e flrst emb&c{hment discussed
above. Specifically, the elec rop a{l aé’t‘?{ may eHPoHT ab ot lfet r\?\?a%egfﬁl may JHen'be
further processed to form s |conductor dewces thereon. ng the passivation layer deposition (not
shown), any' enzﬁmaaéﬁigé%qcm‘eﬂ%dwa% PYETOf %ﬁmémﬁ thihdin 18§ el P Vailgminum
layer 16 will combine with aluminum and thus would not be mobile any more. 12 18 January 2005
Absorbed cAapp@mMgeEsonly shown for illustration purposes. Oxidized aluminum layer 17 / aluminum layer
16 may getter other impurities besides

oxygen flow: from about 100 to 100,000 sccm; RF or microwave power: from
about 200 to 10,000W
time: from about 5 to 3600 seconds: and

temperature: from about 50 to 400°C.

Other gasses that are added to oxygen include a forming gas (N2/Hz) and
fluorocarbon. The flow ratio of oxygen to fluorocarbon, and the flow ratio of

oxygen to nitrogen within the N2/ H> forming gas is from about 1 : 1 to 1000 : 1.

Oxidized aluminum layer 17 has a thickness of preferably from about

100 to 500A, and more preferably from about 200 to 400A.

Alternatively, aluminum oxide can be deposited by sputtering an
aluminum oxide target at the parameters including: pressure - from about 0.1 to
9000 mTorr; RF power - from about 500 to 10,000W; argon gas flow from about 0 to

100 sccm; an nitrogen gas flow from about 0 to 30 sccm.

11



absorbed copper 18. Thin oxidized aluminum layer 17 / aluminum layer 16 may be removed from
backside 13 of wafer 10 during a back-grinding step, e.g. after BEOL (back-end of line). Regardless
whether the first embodiment of second embodiment of the present invention is seﬂge ted, e%?_' le
aluminum sputter layer 12, 16 acts as a gettering layer for copper and can last thro SHEE HE8%ack-end
of line) processing. Further, aluminum gettering layer 12, 16 may be finally removed during back

grinding step. While particxlﬁg em 1091”‘621 uOfig]e r%seaée invaer?ti%g ga%g bt%??n eiI rate%a%cclld eolescribed,
it is not intended to limit the'inven |(‘)’n,58xcep 48 aetinéd' y {iie'fo owing claims. 13 B JranuaPi/ 2005

CLAIMS We claim: 1. A ff’ﬂethod of preventing copper transpart.on a semiconductor wafer, comprising the
steps of: sputtering of aluminum target with oxygen conditions.

As shown in Fig. 4, copper may then be deposited over the front side
11 of wafer 10 to form, for example, plugs, lines, bonding pads, etc., by, for example
electroplating. For purposes of illustration, any copper so deposited will be

represented by copper layer 19.

If wafer 10 is immersed into a copper electroplating bath, the pH of
the electroplating bath must be compatible with partially oxidized aluminum to
protect aluminum layer 16 / oxidized aluminum layer 17. Since layer 16 is partially
oxidized (i.e. oxidized layer 17), the permissible pH range of the electroplating bath

is greater than in the first embodiment discussed above.
Specifically, the electroplating bath pH may be from about 4.1 to 9.1.

Wafer 10 may then be further processed to form semiconductor
devices thereon. During the passivation layer deposition (not shown), any chemi-
absorbed copper 18 on surface 17a of thin oxidized aluminum layer 17 / aluminum

layer 16 will combine with aluminum and thus would not be mobile any more.

12



providing a semiconductor wafer having a front side and a backside; sputtering metal on said backside of
said wafer to form a layer of metal; said metal being selected from the group comprising aluminum,
aluminum-copper, aluminum-silicon, and aluminum-copper-silicon; wherein said rrfgﬁ%I is s§%8ged at a

pressure from about 0.1 to 9000 mTorr, a DC power from about 500 to 10,000W, wi R régen gas flow

from about 0 to 30 sccm and an argon gas flow from about 0 to 100 sccm; then depositing copper on

said front side of said waf%[' an%f rther prof§ssin said wafer; wﬁer by.said metal layer binds any stray
b e% A et‘fdrr 2 x1cl§ eég
0 0" 16!

elemental copper. 2. The Meto %?ﬁﬁ'nei, whefgin'sald meta Izliylé? i ﬁ8rrh%%ré)uqs§5}6\ OA thick.

3. The method of claim 1, wherein said metal layer is from about 1000A to 5000A thick. 14 18 January
2005 4. The B CRNRT 11 e 'H@Hi‘él“&bﬁﬁ&?lis]ofbﬁﬁéifeaeéFFEaﬂigFénF&HBrbff@aBeﬁ}Qfér by

immersing said wafer into an electroplating bath having a pH from
absorbed copper 18.

Thin oxidized aluminum layer 17 / aluminum layer 16 may be
removed from backside 13 of wafer 10 during a back-grinding step, e.g. after BEOL

(back-end of line).

Regardless whether the first embodiment of second embodiment of
the present invention is selected, a single aluminum sputter layer 12, 16 acts as a
gettering layer for copper and can last through BEOL (back-end of line) processing.
Further, aluminum gettering layer 12, 16 may be finally removed during back

grinding step.
While particular embodiments of the present invention have been

illustrated and described, it is not intended to limit the invention, except as defined

by the following claims.
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about 4 to 9. 5. The method of claim 1, including the steps of subjecting said wafer to back-end of line
processing; and back grinding said backside of said wafer to remove said metal layer. 6. A method of
preventing copper transport on a semiconductor wafer, comprising the steps of: p{gjidin 85005
semiconductor wafer having a front side and a backside; sputtering metal on said BREdE 61'said wafer
to form a layer of metal; said metal being selected from the group comprising aluminum,
aluminum-copper, aluminum-silicon, and aluminu&%om%r-silicon; treating said wafer with oxygen to
partially oxidize said metal layer; depositing copper-orrsaid front side of said wafer; wherein said copper
is deposited gn said front side of said wafer by immersing said wafer into an electroplating bath having a
pH from abo eﬂféafg‘é.l; and further processing said wafer; whereby said partially oxidized metal layer
binds any stray elemental copper. 15 18 January 2005

1. A method of preventing copper transport on a semiconductor wafer, comprising
the steps of:

providing a semiconductor wafer having a front side and a backside;

sputtering metal on said backside of said wafer to form a layer of metal; said
metal being selected from the group comprising aluminum, aluminum-copper,
aluminum-silicon, and aluminum-copper-silicon; wherein said metal is sputtered at
a pressure from about 0.1 to 9000 mTorr, a DC power from about 500 to 10,000W,
with a nitrogen gas flow from about 0 to 30 sccm and an argon gas flow from about
0 to 100 sccm;

then depositing copper on said front side of said wafer; and

further processing said wafer;

whereby said metal layer binds any stray elemental copper.

2. The method of claim 1, wherein said metal layer is from about 20A to

10,000A thick.

3. The method of claim 1, wherein said metal layer is from about 1000A to

5000A thick.

14



7. The method of claim 1, wherein said copper deposition is accomplished by a method selected from the
group including electroplating, PVD and CVD. 8. A method of preventing copper transport on a
semiconductor wafer, comprising the steps of: providing a semiconductor wafer h?g'i;glgapogﬁs??de and a
backside; sputtering metal on said backside of said wafer to form a layer of metal; sali Meta eing
selected from the group comprising aluminum, aluminum-copper, aluminum-silicon, and

aluminum-copper-sfeony (igating, said wafer with, oxygen (o partialy. oxidize sald metal iayer; dgpositing
copper on said front side of said wafer wiiereby said partially “oxidized metal layer binds any stray

elemental copper; subjecting said wafer to back-end of line processing; and back grinding said backside
of said waleF Ut v RuiyRATsIR St episfetaf a9 R IRAHOS Sshelaiing wﬁﬁe%‘fwanspon on

a semiconductor wafer, comprising the steps of: providing a semiconductor wafer having a front side and
a backside; @%ﬁ}ﬂﬁiﬁg%etal on said backside of said wafer to form a layer of metal; said

5. The method of claim 1, including the steps of
subjecting said wafer to back-end of line processing; and

back grinding said backside of said wafer to remove said metal layer.

6. A method of preventing copper transport on a semiconductor wafer,
comprising the steps of:

providing a semiconductor wafer having a front side and a backside;

sputtering metal on said backside of said wafer to form a layer of metal; said
metal being selected from the group comprising aluminum, aluminum-copper,
aluminum-silicon, and aluminum-copper-silicon;

treating said wafer with oxygen to partially oxidize said metal layer;

depositing copper on said front side of said wafer; wherein said copper is
deposited on said front side of said wafer by immersing said wafer into an
electroplating bath having a pH from about 4.1 to 9.1; and

further processing said wafer;

whereby said partially oxidized metal layer binds any stray elemental copper.

15



metal being selected from the group comprising aluminum, aluminum-copper, 16 18 January 2005
aluminume-silicon, and aluminum-copper-silicon; wherein said metal is sputtered at a pressure from about
0.1 to 9000 mTorr, a DC power from about 500 to 10,000W, with a nitrogen gas flow from alE 0to 30
sccm and an argon gas flow from about 0 to 100 sccm; then depositing copper or‘}%li?ﬂfl(% § e of said
wafer by immersing said wafer into an electroplating bath having a predetermined pH; and further

processing said wafer; whereby said metal layer binds. any stray elemental copper. 10. The method of
Claim 5. whelein sl B IR0 S B, Lra E50R 15140000 BB e A GtR SPErar 8. wherein

said metal layer is from about 1000A to 5000A thick. 12. The method of claim 9, wherein said
predetermin@&eﬁtl‘-?’éfsg‘?ﬂtgfié‘i%’ﬁlgfﬁérﬁé’tﬂ 1§?]r6m%8{ﬁcﬁr?d’§.t¥3§'ﬁm%ﬂo%vo?claim 9, including the
steps of

8. A method of preventing copper transport on a semiconductor wafer,
comprising the steps of:

providing a semiconductor wafer having a front side and a backside;

sputtering metal on said backside of said wafer to form a layer of metal; said
metal being selected from the group comprising aluminum, aluminum-copper,
aluminum-silicon, and aluminum-copper-silicon;

treating said wafer with oxygen to partially oxidize said metal layer;

depositing copper on said front side of said wafer whereby said partially
oxidized metal layer binds any stray elemental copper;

subjecting said wafer to back-end of line processing; and

back grinding said backside of said wafer to remove said partially oxidized

metal layer.

9. A method of preventing copper transport on a semiconductor wafer,
comprising the steps of:
providing a semiconductor wafer having a front side and a backside;
sputtering metal on said backside of said wafer to form a layer of metal; said

metal being selected from the group comprising aluminum, aluminum-copper,
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subjecting said wafer to back-end of line processing; and back grinding said backside of said wafer to
remove said metal layer. 17 18 January 2005 14. A method of preventing copper transport on a
semiconductor wafer, comprising the steps of: providing a semiconductor wafer hia%/r?g a frc@t ide and a
backside; sputtering metal on said backside of said wafer to form a layer of metal; Uihe eing
selected from the group comprising aluminum, aluminum-copper, aluminum-silicon, and
aluminum-copper:silicon;.treating said wafer with oxygen.to partially oxidize said metal layer ;. depositing
copper on SA TURH IR B S o hALE By AR S ol el BitS B EIEBALdaB IR bt a ph of
from about 4.1 to 9.1; whereby said partially oxidized metal layer binds any stray elemental copper; and

further proces8IFyE4ia Warerap8ut el traeiily dndigit 8 indiRivedditropberdeldsifiol i€ M omplished

by a method selected from the group including electroglating, PVD and CVD. 16. A method of preventing
copper transpbi grnateegarGag dtavy fwararabout 0 to 30 sccm and an argon gas flow from about

0 to 100 sccm;

then depositing copper on said front side of said wafer by immersing said
wafer into an electroplating bath having a predetermined pH; and

further processing said wafer;

whereby said metal layer binds any stray elemental copper.

10.  The method of claim 9, wherein said metal layer is from about 20A to

10,000A thick.

11.  The method of claim 9, wherein said metal layer is from about 1000A to

5000A thick.

12. The method of claim 9, wherein said predetermined pH of said

electroplating bath is from about 4 to 9.

13.  The method of claim 9, including the steps of
subjecting said wafer to back-end of line processing; and

back grinding said backside of said wafer to remove said metal layer.
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comprising the steps of: providing a semiconductor wafer having a front side and a backside; 18 18
January 2005 sputtering metal on said backside of said wafer to form a layer of metal; said metal being
selected from the group comprising aluminum, aluminum-copper, aluminum-silicon, and
aluminum-copper-silicon; treating said wafer with oxygen to partially oxidize said r%%t%’ﬂ%%fgrz%oeipositing
copper on said front side of said wafer by immersing said wafer into an electroplating bath having a
predetermined pH whereby said partially oxidized metal layer binds any stray elemental copper;
subjecting said wafer to back-end of line processing; and back grinding said backside of said wafer to
remove said partially oxidized metal layer. 17. A method of preventing copper. transport on a

semiconductt waf i tRESIBRERS: SRRAGH R BERIEL rfticlorSWAHSPRAVIRY S RHESide and a

backside; sputtering metal on said backside of said wafer to form a layer of metal
comprising the steps of:

providing a semiconductor wafer having a front side and a backside;

sputtering metal on said backside of said wafer to form a layer of metal; said
metal being selected from the group comprising aluminum, aluminum-copper,
aluminum-silicon, and aluminum-copper-silicon;

treating said wafer with oxygen to partially oxidize said metal layer ;

depositing copper on said front side of said wafer by immersing said wafer
into an electroplating bath having a pH of from about 4.1 to 9.1, whereby said
partially oxidized metal layer binds any stray elemental copper; and

further processing said wafer.

15.  The method of claim 9, wherein said copper deposition is accomplished by a

method selected from the group including electroplating, PVD and CVD.
16. A method of preventing copper transport on a semiconductor wafer,

comprising the steps of:

providing a semiconductor wafer having a front side and a backside;

18



having a thickness from about 20 to 10,000A; said metal being selected from the group comprising
aluminum, aluminum-copper, aluminum-silicon, and aluminum- copper-silicon; depositing copper on said
front side of said wafer by immersing said wafer into an electroplating bath havin H of fr bout 4.1
to 9.1; treating said wafer with oxygen to partially oxidize said metal layer; and 19%%]%%?}%5@5%5 further
processing said wafer; whereby said partially oxidized metal layer binds any stray elemental copper. 18. A

method of preventing copper transport on.a se ductor. wafer, co rlsm the st 1Pre jding a
semiconductor WafE:-E Hg\gﬁﬂga@%ﬁaﬁﬂ esaalnd%ani( E?SI g Saslpu e#féﬁgc mrga 4 on 831 5ac s? sdald wafer
to form a layer of metal havj ng at ckneSE from about 20 to 10,000A; said metal being selected from the

group compfifig ahﬁmﬁu?ﬁ egltreli SPPeRTAHRN ARSI, AHIP AN A BIHYR-SARRST: treating

said wafer with an oxygen flow from about 100 to 100,000 sccm, at a
aluminum-silicon, and aluminum-copper-silicon;

treating said wafer with oxygen to partially oxidize said metal layer

depositing copper on said front side of said wafer by immersing said wafer
into an electroplating bath having a predetermined pH whereby said partially
oxidized metal layer binds any stray elemental copper;

subjecting said wafer to back-end of line processing; and

back grinding said backside of said wafer to remove said partially

oxidized metal layer.

17. A method of preventing copper transport on a semiconductor wafer,
comprising the steps of:

providing a semiconductor wafer having a front side and a backside;

sputtering metal on said backside of said wafer to form a layer of metal
having a thickness from about 20 to 10,000A; said metal being selected from the
group comprising aluminum, aluminum-copper, aluminum-silicon, and aluminum-
copper-silicon;

depositing copper on said front side of said wafer by immersing said wafer
into an electroplating bath having a pH of from about 4.1 to 9.1;

treating said wafer with oxygen to partially oxidize said metal layer; and
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RF power from about 200 to 10,000W, at a temperature from about 50 to 400C, for from about 5 to 3600
seconds to partially oxidize said metal layer; depositing copper on said front side of said wafer by
immersing said wafer into an electroplating bath having a predetermined pH Where%zy said ially
oxidized metal layer binds any stray elemental copper; and further processing sai& ﬁfé‘f‘f‘ripgforé%ethod of
preventing copper transport on a semiconductor wafer, comprising the steps of: providing a
semiconductor waf?rrr%\e/irég a front side and backside; 20 18 January 2005 sputtering metal on said

G 3

backside of said wafer rlfﬁcae%lfle% St'med e1F"(aving a thickness from about 20 to 10,000A; said metal

being selected from the  group.comprising aluminum, aluminum-copper, aluminum-silicon, and aluminum-
copper-sincowhﬁé%ﬁéaﬁm%a?é}yvmﬂ%@% G e DS RSP GBI scom, at & RF
power from about 200 to 10,000W, at a temperature from about 50 to 400C, for from about 5 to 3600
seconds to partially oxidize said metal layer; said

18. A method of preventing copper transport on a semiconductor wafer,
comprising the steps of:

providing a semiconductor wafer having a front side and a backside;

sputtering metal on said backside of said wafer to form a layer of metal
having a thickness from about 20 to 10,000A; said metal being selected from the
group comprising aluminum, aluminum-copper, aluminum-silicon, and aluminum-
copper-silicon;

treating said wafer with an oxygen flow from about 100 to 100,000 sccm, at a
RF power from about 200 to 10,000W, at a temperature from about 50 to 400°C, for
from about 5 to 3600 seconds to partially oxidize said metal layer;

depositing copper on said front side of said wafer by immersing said wafer
into an electroplating bath having a predetermined pH whereby said partially
oxidized metal layer binds any stray elemental copper; and

further processing said wafer.

19. A method of preventing copper transport on a semiconductor wafer,
comprising the steps of:

providing a semiconductor wafer having a front side and a backside;

20



oxygen mixture comprised of oxygen, fluorocarbon, and an N2/H2 forming gas wherein the flow ratio of
oxygen : fluorocarbon and the flow ratio of oxygen : N2 within the N2/H2 forming gas is from about 1 :1 to

1000 : 1; depositing copper on said front side of said wafer by immersing said Waf?g nto an frﬁgtroplating
bath having a predetermined pH wherein said partially oxidized metal layer binds anff‘gflrsérye emental
copper; and further processing said wafer. 20. The method of claim 6, wherein said metal layer is from

about 20A to 10,000A thick. 21. T%e metho %f %\%r‘a?& \?/her in said r?eéﬁr%ﬁ!a er is from {abou%taJIOOOA to

5000A thick. 21 18%%5%%/“508’58 . FhéTetRd " %?lwh‘évraeferlrszﬁ etaPisaélpelftt%re@% a

pressure from about 0.1 to 9000 mTorr, a DC power from.about 500 tq 10,000W, with a nitrogen gas
flow from abBEt B B0CKRESHATaRE6H 2L Aov] HOMH Abaith Eeitlolsiam solscisst %f claim

6, including the steps of subjecting said wafer to back-end of line processing; and
group comprising aluminum, aluminum-copper, aluminum-silicon, and aluminum-

copper-silicon;

treating said wafer with an oxygen mixture flow from about 100 to 100,000
sccm, at a RF power from about 200 to 10,000W, at a temperature from about 50 to
400°C, for from about 5 to 3600 seconds to partially oxidize said metal layer; said
oxygen mixture comprised of oxygen, fluorocarbon, and an Nz/H> forming gas
wherein the flow ratio of oxygen : fluorocarbon and the flow ratio of oxygen : N2
within the N>/Ho> forming gas is from about 1 :1 to 1000 : 1;

depositing copper on said front side of said wafer by immersing said wafer
into an electroplating bath having a predetermined pH wherein said partially
oxidized metal layer binds any stray elemental copper; and

further processing said wafer.

20.  The method of claim 6, wherein said metal layer is from about 20A to

10,000A thick.

21.  The method of claim 6, wherein said metal layer is from about 1000A to

5000A thick.
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back grinding said backside of said wafer to remove said metal layer. 24. The method of claim 6, wherein
said copper deposition is accomplished by a method selected from the group including electroplating,
PVD and CVD. 25. The method of claim 8, wherein said metal layer is from about to 102(‘5ﬁ9A thick.
26. The method of claim 8, wherein said metal layer is from about 1000A to 5000A iCYY.The method
of claim 8, wherein said copper is deposited on said front side of said wafer by immersing said wafer into

an electroplafing bath having a,pH from about 4 ta 9. 22 18 January 2005 28. The method of claim 8,
herein sictmetal |0STUREIGH Ao BIER e HHASIE U G008 WITRsH 2 HLISHer i Hhout 500
to 10,000W, with a nitrogen gas_flow from about 0 to 30 sccm and an ar as flow from about 0 to 100

scem. 29. TREMEHIA 8 QMR Nile fefd S EHHEP MeplHion s%éfrﬁﬁﬂ WY 2 MtRsaselected

from the group including electroplating, PVD and CVD. 30. The method of claim 14, wherein said metal
layer is from&sdi@worom about 0 to 30 sccm and an argon gas flow from about 0 to 100 scem.

23.  The method of claim 6, including the steps of
subjecting said wafer to back-end of line processing; and

back grinding said backside of said wafer to remove said metal layer.

24.  The method of claim 6, wherein said copper deposition is accomplished by a

method selected from the group including electroplating, PVD and CVD.

25.  The method of claim 8, wherein said metal layer is from about 20A to

10,000A thick.

26.  The method of claim 8, wherein said metal layer is from about 1000A to

5000A thick.

27.  The method of claim 8, wherein said copper is deposited on said front side of
said wafer by immersing said wafer into an electroplating bath having a pH from

about 4 to 9.
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10,000A thick. 31. The method of claim 14, wherein said metal layer is from about 1000A to 5000A thick.
32. The method of claim 14, wherein said metal is sputtered at a pressure from about 0.1 to 9000 mTorr,
a DC power from about 500 to 10,000W, with a nitrogen gas flow from about 0 to i%é) sccm an argon
gas flow from about 0 to 100 sccm. 33. The method of claim 14, including the steps (mesul%fec Ing said

wafer to back-end of line processing; and back grinding said backside of said wafer to remove said metal

layer. 23 18 gnuary 2005 4(5 r&? Q?etho of ﬁlea}flm 14 f\gther [ Sal%%(]:'%ci%%)er de€03|t|on [ arﬁompllshed

by a metho sélecteg‘?r(r)nrﬁ e groupallr%udi% e g(lzlilrgé iﬁrbe, {fﬁl 352 S TEthot OF claim 16,

wherein said metal layer is from about 20A to 10,000A thick. 36. The method of claim 16, wherein said
metal layer 1835t Ghdt T8EbRILE0GOR thiRRWST. TABA deSQpc‘iﬁiﬂrp{P@f)Me‘?’éfg] Sl HegaNis

sputtered at a pressure from
gas flow from about 0 to 30 sccm and an argon gas flow from about 0 to 100 sccm.

29.  The method of claim 8, wherein said copper deposition is accomplished by a

method selected from the group including electroplating, PVD and CVD.

30.  The method of claim 14, wherein said metal layer is from about 20A to

10,000A thick.

31.  The method of claim 14, wherein said metal layer is from about 1000A to

5000A thick.

32.  The method of claim 14, wherein said metal is sputtered at a pressure from
about 0.1 to 9000 mTorr, a DC power from about 500 to 10,000W, with a nitrogen

gas flow from about 0 to 30 sccm and an argon gas flow from about 0 to 100 sccm.
33. The method of claim 14, including the steps of

subjecting said wafer to back-end of line processing; and

back grinding said backside of said wafer to remove said metal layer.
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about 0.1 to 9000 mTorr, a DC power from about 500 to 10,000W, with a nitrogen gas flow from about 0

to 30 sccm and an argon gas flow from about 0 to 100 sccm. 38. The method of claim 16, wherein said

copper deposition is accomplished by a method selected from the group mcludmgltgictq%ﬂaﬂog%fVD
ctr n‘é a

and CVD. 39. The method of claim 18, wherein said predetermined pH of said ele aicl)lflla is from

about 4.1 to 9.1. 40. The method of claim 18, wherein said oxygen flow comprises an oxygen mixture

comprisedc;% xygen, fluorgcarbon, and an N2/ H2.formi as wh rein.ﬁ4 18 Januar 05 the flow ratio
of onygen: MHbroea O AT T b ERSR RS S REF Edr g DAL R about 1 1

to 1000: 1. 41. The method of claim 19, wherein said predetermined pH of said electroplating bath is from
about 4.1 to dmedod selected from ;clhe group incﬁldglg e?ectroplatirﬁ)g, PVD and CVDF.) J

35.  The method of claim 16, wherein said metal layer is from about 20A to

10,000A thick.

36.  The method of claim 16, wherein said metal layer is from about 1000A to

5000A thick.

37.  The method of claim 16, wherein said metal is sputtered at a pressure from
about 0.1 to 9000 mTorr, a DC power from about 500 to 10,000W, with a nitrogen

gas flow from about 0 to 30 sccm and an argon gas flow from about 0 to 100 sccm.

38.  The method of claim 16, wherein said copper deposition is accomplished by

a method selected from the group including electroplating, PVD and CVD.

39. The method of claim 18, wherein said predetermined pH of said

electroplating bath is from about 4.1 to 9.1.

40.  The method of claim 18, wherein said oxygen flow comprises an oxygen

mixture comprised of oxygen, fluorocarbon, and an N2/H2 forming gas wherein
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the flow ratio of oxygen : fluorocarbon and the flow ratio of oxygen : N2 within the

N2/H2 forming gas is from about 1 :1 to 1000 : 1.

41.  The method of claim 19, wherein said predetermined pH of said

electroplating bath is from about 4.1 to 9.1.
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