A METHOD OF SUBSTRATE MANUFACTURE THAT DECREASES THE
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the formof a chip or die are typically enclosed by a

package that is nounted to a printed circuit board.

The package has a nunber of external contacts on, for

exanple, a land side of a package substrate that are

connected to the printed circuit board and dedi cated

to the various power, ground and signal pins of the
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[0003] A package substrate typically has internal routing layers which connect
external lands to contacts on an opposite side of the substrate package that are
connected to the integrated circuit chip or die. An internal routing layer typically
contains separate layers for a ground bus, a power bus'and a plurality of signal lines.
The various layers are connected to the external lands by vias that extend through

the substrate.

[0004) In general, the amount of current required of a die determines a
performance of the die. If package resistance is high, current flow in the package
will be reduced and the package and die will require more power. If resistance is
low, the integrated circuit die can function at a lower power (e.g., 1.3 to 1.5 volts).

Thus, one objective is to develop a low resistivity package.

[0005] As noted above, a package substrate has multiple conductive layers and

power dissipation with respect to these layers is generally minimal. Most of the



power dissipation with respect to these layers is
generally mniml. Mst of thepower dissipation of a
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Thus, in one sense, the | ands determ ne the overal
resistivity of the package substrate. [0006] According
to a current process, the external conductive |ands of
a package substrate are copper coated structures. For
exanpl e, a copper contact fornmed in the substrate
package is coated with a |ayer of nickel, followed by
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DETAILED DESCRIPTION

[0010] Figure 1 shows a cross-sectional side view of an integrated circuit
package that is physically and electrically connected to a printed wiring board or
printed circuit board (PCB) to form an electronic assembly. The electronic assembly
can be part of an electronic system such as a computer (e.g., desktop, laptop,
handheld, server, =tc.), wireless communication device (e.g., cellular phone, cordless
phone, pager, etc.), computer-related peripheral (e.g., printer, scanner, monitor, etc.),
entertainment device (e.g., television, radio, stereo, tapes and compact disc player,
video cassette recorder, motion picture expert group audio layer 3 player (MP3),
etc.), and the like. Figure 1 illustrates the electronic assembly as part of a desktop
computer. Figure 1 shows electronic assembly 100 including die 110, physically



die through interconnect lines to contacts 130 on an

external surface of die 110. Contacts 130 may be
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die bunp layer on an externeil surface of package

substrate 120. On a surface of package substrate 120

opposite a surface including contacts 140 are | and

contacts 150. Connected to each of land contacts 150

are sol der bunps 160 that may be used to connect

package 170 to circuit board 180, such as a

and Eectoicaliyl cmmeoteldeo petkaga istbstrater L20. [D@1HIO iFjagimtegrated circuit

ows.,an exanpl e of one .of .th e
Btk B Parpehor B g fvotey ForRafhefe Py Hruc O
R ecesittal (br\tbgﬁ?cﬁe&ﬁﬁp(f\izaﬂgrtﬁmfd cfranpmtb‘tgltplnaﬁ grmadp dxagrealsto the
on a contact e ing to Fi a substra
g hraeh mesonare Tosh Kot BALG it SRS S1SAT oL o.
eQRlRG 130 Raf BE BREhdd W cORaRRTARBRKSIHAT, To éxakifle,asdi@ bump
contact point. Contact 210 has a nunber of coating

ilzweps an p&ierTyil ﬁgrf@peszfrpraaléaege(sabqttﬁse 340t Qae safage eﬂ\g%f)kage
thsyafe a@agﬁ@a s Elhd&%Qoht%c@”M@' a@eunu%h{ax:s 150.
C onducti ve oy

erlra suc opper or an al
Cuppented Cosachof lzzlﬂosommptsbléiosaep solderlirhys Hef) ﬁl@émay be used to
cont a I

?Iéelﬁ g?ckagﬁgzﬁg I‘Cl,llt o)%}l’fclg ?%(? esgléfp f,:lg Q [l“%%b%ér? 0? Oﬁl%} 'é{rgmt
ot i al . [ 0012] CNerIying a surface of contact 210 (a
top surface as viewed) is first coating layer 220. In

AT oty 255 5300RPle e of ot REREShafRpT e pckage
Rebstratd GgFigars e Figuredsdesélibw d mpﬁsgutatewﬂpropesmfh&sfcﬁ(f&ming
:qggtlpgléd %;gge chtiot | ng ﬁpé:q(ran @EI? gﬁ%@ g,f pagié %Jg)agateslza includes

Satfsdonfdcds 15046deh % leﬂﬂﬂm@ﬂﬂEﬁ@énté’lelOffoﬁﬂfd(M on package
substrate 120 (bl ock 31%% tCne techniq
g

qubseie 1 2% mmgqt POBHt Cegtachy K} hasra laurﬂb‘mef |°°ﬁ%%}ai*/sqs
%Eﬂ*lﬁg%%}ﬁ&t (Dop RuAARPATViBRLD! TAbnk SmbBARNGR, &htact 210 is an

el ec | ess de 03|t|on process. [0013] Overlying first
@lm:mqagylcayéw tveaniterialisacs as cpPEY er 1t aligyef eopper. (Contact 210

?Qratsgf\y)eédj ggé?l(tj bérﬁta eL gi;i gc Che gb E}Jﬂs‘?&t@ RPELORMN a dielectric

rra eri
material, such as a polymer (e.g., polyimide) material.

{00121 Overlying a surface of contact 210 (a top surface as viewed) is first
coating layer 220. In an embodiment where contact 210 is a copper material, first
coating layer 220 is a nickel material formed. Referring to the process flow in
Figure 3, process 300 includes depositing a first coating layer such as a nickel
material on a land contact of a package substrate, such as land contact 210 of
package substrate 120 (block 310). One technique for depositing a first coating
layer of a nickel material onto a contact of a copper material is through an

electroless deposiiion process.

{0013} Overlying first coating layer 220 in the structure of Figure 2 is layer 230.
Layer 230 is selected, in one embodiment, of a material of gold. The process flow

described in Figure 3 includes depositing a first gold layer on the first coating layer



described in Figure 3 includes depositing a first gold
| ayer on the first coating |ayer(block 320). One
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the structure shown in Figure 2 is layer 240 of, in
one enbodi nent, a palladiumnmaterial. Process 300 of
Figure 3 includes depositing palladiumlayer on first
gol d layer (block 330). In one enbodi nent, palladium
is deposited through ,an el ectroplating process.
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higher, it has been found that an electronic structure (e.g., a work function) of the
metal is such that tunneling of electrons through the composite stack is easier when

the palladium material is sandwiched between gold layers as described.

[0017] In the preceding detailed description, reference is made to specific
embodiments thereof. It will, however, be evident that various modifications and
changes may be miade thereto without departing from the broader spirit and scope of
the following claims. The specification and drawings are, accordingly, to be

regarded in an illustrative rather than a restrictive sense.



regarded in an illustrative rather than a restrictive
sense. CLAIMS What is clainmed is: 1. A nethod
weowpoiEsing: formng a coating on a | and cont apCT/082086/047639
package substrate, the coating conprising a first
mat eri al di sposed between a first |ayer and a second
| ayer, each of the first |layer and the second | ayer
bei ng made of a second material conprising gold. 2.
The nethod of claim1, wherein the first nmateri al
conprises palladium 3. The nmethod of claim1, wherein
the coating is a second co&LiMyISt he nethod further
ﬁ@gﬁﬁi Lp X $rior to fopning the second coati ng,
15 iTst coating on the |and contact. 4. The

met hod of claim 3, wherein the first coating conprises
nickel. 5. The nethod of claim 1, wherein the first
kat er PaMehOFSOMALSING)| | adi um and the coating is a
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claim6, wherein electrodepositing conprising
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wherein each of the plurality of |:ind contacts

onpri.ses coaLin onprisi a first material.
gi spo %%nggﬁdﬁg?i r ¥fierel fie copling 1 aseGf P EE: the method
aatter ebmiphiginkt r st |1 ayer and the second | ayer being

made of_, a second naterial caqnprisin | d.9.. The .
appar L9 o forging The@?c‘?ﬁzié}oépggﬁtjﬁgn’@gei’tgﬁgﬁbc‘?@l% the lapd
eoRhiing, the package substrate further conprising a
first coating on each of the plurality of contacts,
the first coating di sposed between the second coating

gnd t gl anfl& 8FERRA 3, wherein the first coating comprises nickel.

5. The method of claim 1, wherein the first material comprises palladium and
the coating is a second coating, the method further comprising:
prior to forming the second coating, forming a first coating comprising

nickel.

6. The method of claim 1, wherein forming a coating comprises

electrodepositing the first layer and the second layer.
7. The method of claim 6, wherein electrodepositing comprising electroplating.

8. An apparatus comprising:

a package substrate comprising a plurality of land contacts wherein each of
the plurality of land contacts comprises a coating comprising a first material
disposed between a first layer and a second layer, each of the first layer and the

second layer being made of a second material comprising gold.
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10. The apparatus of claim9, wherein the first _
coating conprises nickel. 11. The apparatus of claim
w@200ne87¢9 n the first material conprises pal | aPCT/IDS2000047639

The apparatus of claim8, wherein the plurality of
contacts conprise a first plurality of contacts on a
first side of the package substrate, the package
substrate further conprises a plurality of second
contacts on a second opposite side of the package
substrate, the apparatus further conprising: a chip
coupled to the plurality of secgnd contacts. 13. A

ste .Sl ng: Q. i.n evice conprisjing.. a
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C riges a coating conprising a first materia )
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each of the first layer and |ihe second | ayer being
made of a second material conprising gold. 14. The
shst entag arnasaths afsclaign 8y whereinthe fiputratgridlcommisenpalladium.
coating, the package substrate further conprising a
first coating on each of the plurality of contacts,
tife fiFhe appszatinef dapB8seherbint the phirslity of eontadts woaiprisg a first

: . e _system.of claim9
TRl of BB A8k sh or I RRKIREMRim e'Bgdhops substrare
Syghemoniprises i plurblitywdfeeaind dohectsionsd sehé bppdsite side of the
%%E(Ez[g'ess%%stpzﬁle,l tﬁg Iall)'lgglratus further comprising:

a chip coupled to the plurality of second contacts.

13. A system comprising:
a computing device comprising:

a microprocessor;

a printed circuit board; and

a substrate, wherein the microprocessor is coupled to the printed
circuit board through the substrate, the substrate comprising a plurality of iand
contacts wherein each of the plurality of land contacts comprises a coatin g
comprising a first material disposed between a first layer and a second layer, each of

the first layer and the second layer being made of a second material comprising gold.
14. The system of claim 13, wherein the coating is a second coating, the package
substrate further comprising a first coating on each of the plurality of contacts, the
first coating disposed between the second coating and the land contact.

15. The system of claim 9, wherein the first coating comprises nickel.

16. The system of claim 15, wherein the first material comprises palladium.
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