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TO O?GANI- C CHI P CARRIERS FIELD OF THE'| NVENTI ON This invention ™

#MPPARATUS AND PROCESS FOR | MPROVED DI E ADHESI ON  ™"#<7 =

rel ates generally to sem conductor packages and, nore particularly, to
sem conduct or packages having inproved die adhesion to organic chip
carriers.  BACKGROUND OF THE | NVENTI ON Many organic chip carriers

are desi gned

heat spreaders or stif

to attach the seniconductor dle to copper die bond pads or

herei nafter referred t]ﬁ%wm% gm E\b@ég;l%’egp\(jes The
@@?N;E o]

copper die bond pad typically red®

wever, to prevent

changes in the oxidation of the copper during processing prior to the die

band operatl
with a noble

ﬂhmﬁfﬁ%ﬂle band pad is passivated by plating it
et al SEQ% as ¢gol'd. However, nost known di e bond adhesives

denonstrate poor adhesion to gold. This can result in die bond failures
during assenbly, tHBdsi igventioch arelate®.generallyCtnsseniennducton packeges drgl,
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maki ng and a
di e adhesion t
failures duri

the opper sub rate of di e bond pads, thus eli'm nating
aﬁ‘ge ﬁ%‘i}"a?’e"sff’h@ SHE B9 use, woul d be desirous in the

i ndustry. SUMVARY OF THE | NVENTI ON According to the present

i nvention,. a

bond pad using organi ¢ adhesives or passivation | ayers has been di scovered.

EACKCRRNDOF fIgE DWERETGNg a semi conductor die to a copper die

One preferred nethod conprises coating a, cogper di e hond pad wWth a

passi vation mat er iMenY SRENiRg SRRy,

addi tional cceeticadabtdhedpas $ovaopper neier babd pads ngrt heaaspreagiersn or
material coatdeigfenc?8d(all three being the same element and hereinafter referred

to as the die bord pad) using organic adhesives. The copper die bond
pad typically requires passivation, however, to prevent changes in the
oxidation of the copper during processing prior to the die bord

operation. Typically, the die bond pad is passivated by plating it

with a noble metal such as gold. However, most known die bond
acdhesives demonstrate poor adhesion to gold. This can result in die
bord failures during assembly, testing, and end use.

Consequently, a process for making and a resulting semiconductor
package with a significant increase in die adhesion to the copper
substrate of die bond pads, thus eliminating failures during assenbly,
testing and erd use, would be desirous in the industry.

SUMMARY OF THE INVENTION

According to the preéent invention, a new method for attaching a

semiconductor die to a copper die borxd pad using organic adhesives or

passivation layers has been discovered. One preferred method comprises
coating a copper die bord pad with a passivation material; adhering an
organic card to the die bond pad with an additional coating of the
passivation material; curing the passivation material coatings; and
adhering a semiconductor die to a surface of the cured passivation
material coating on the die bond pad. In an alternmative method of the
invention, surfaces of the copper die bond pad are pretreated prior to

being coated with the passivation material. In another alternative

method, the organic card is adhered to the die bond pad with an
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adheri'ng a sem conductor die to a surface of the cured passivation nmateri al
coating on the die bond pad. In an alternative nethod of the invention,
surfaces of the copper die bond pad are pretreated prior to being coated
with the passivation material. In another alternative nethod, the organic _
card is adhered to the die bond pad wi t h Zan adhesive I nstead -of the

passi vation mater pal

curing the passrv%?r g'r]i rraterr aI me d ?ﬁnerr ng sai cén%ﬁ%tor %r e to a
surface of - t APREEr gde frad, Bad S%Ebﬁ%d the _
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and a sem Cog&iGhg! dcPedirid D Pemilbdhdbots: RAE €ONRI siifabe L &€ TieLRured
coating an eptir.e 1Jrfac,§e_ar§“_i‘kh copper die bond pad with a passivation
e

materi-al forPESVER re both an organic card and a sem conduct or
die are to be attached wherein said passivation material provides adhesion
and passivation; wdherahamai gl tsrgative Cﬂéﬂnddo mhetﬁée iventiond eénprises

passi vation %ﬁed&l £ d dnSaH&A34UehotnLaL ©
to a surface e coa and cgrr n S| vatron
mat eri al , HHen, pE nﬂ" glaf]anlaetﬁ‘étaﬁhﬁ‘am c

card are bondetingoghe rmsmvauorrxAmbeldrahgoom; Iadlmmgtem szpamic chrdhto
present inveghd el BSHPphd wAAYal GlhasHRT 491 diRéihglh GemdcsidicBon diBato

c\ﬁ\elrggnasgrog&ieer%c’%g 8%2 d?’gl%% p%%?’a%ahé%?to sarag‘ §fi‘&§ %ﬁﬂﬁa@fhe

passi vati on SRR wiofh Bheli Presert adreentient Hér eBy W $8ckae® on
coating/die bamsﬂh;asavmmm die] an diegaborel qped] aatﬂ:‘aah&iadtéosaﬂd

di e bond pad Witsrd\igt [ ggl&oa_rlén

9 3Rg O h%%%a e d
sem conductor die | S attach Ac&led(yﬁadto St | % e%td:z
the present PaRRIVEFiR tq?eﬁ P’“Baﬂ?a@

conpri si ng: Mmmmmmmmopmm@mmmmmh a
passivation ggting on a surface of said die bond pad where said

sem conductor di e adheres, wherein the passivation coating i nctl udes a cured
epoxy based materi al further wherein said sem conductor die is attached to

sai d di e bond pad®atatyRnpEie ARPRERCEC L the wWPrepept JiLevestien emeTiges a

t her eby f or msemjcangastory packages dadving/ @i esemtochdudhersi die;i na ediackondingadin

organi ¢ car dagid-ahboth 41 Nsdfl RashitRol Qi fafl @189hdPBEd having a copper
core arxd a passivation coating covering the surface of the die bond
pad vhere the die adheres; and an organic card attached by an adhesive
to the die bond pad. The adhesive may be the passivation material. An
advantage of the method and apparatus of the invention is a
significant increase in die adhesion to the copper substrate of a die
bord pad, thus eliminating failures during assenbly, testing, and end
use. Further, in the embodiment where the passivation material is
coated on both the organic card arxi the copper die bond pad and cured
into one adhesive layer, the passivation material is serving dual
functions as both a passivation material arxd an adhesive.
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Still other objects, features and advantages of the present
invention will be agpparent from the following description of the
preferred embodiments given for the purpose of disclosure and taken in

BRIEF DESCRIPTICN OF THE DRAWINGS

FIG. 1 is a partial cross-sectional view of a semiconductor
packade according to one preferred embodiment of the inwvention.
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BRI EF 'DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a partial cross-sectional
vi ew of a sem conduct or package according to one preferred enbodi nent of

t he i nvention. 3 FIG 2is a
partial cross-sectional view of a prior art sem conductor package showi ng a
di e bond pad coated with a noble nmetal. 3 FIG 3 is a partial

cbodi ment of -t heTioy o S %%%Fﬁ*g TRREERIR BRE O g%&&a&ﬁ&”%' '
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cross-sectional vi ew of a sem conductor package 14 nanuf actured accord| ng

to ? pref<7arr]<cadt Eei? b gh% Es’aﬁ-ﬁ‘?él &RE3D0 > oitnél.dsﬁ‘ém ofF'a{tSéernJ.E:&%.}ctor
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copper die bond pad 1 to cuprous oxide using a conmercially avail able

chloriting ppEEATSSD (IESCRIPMONOOF THE SPREFERKEDEVBQAIMENTID| e pretreat ments

i nclude, but are not limted to mechanical roughening with pum ce; spraying
wi th an al um num gxide water slurry spray (comerciall ﬁ__avai | abl e from

Vapor Bl ast Co.); REFRFERENER HIGyr dc PEaths ingser e

(e.g., with vndﬁuufpasaaﬁmm’@hrl mEickage c A4amentfactiredt actomdingt dot hase
skilled in t? thCQﬂﬁer;In‘@sSn ORflydiAd or "s Sﬂ%en‘i&rgﬁ heas
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di e bond padswf%os H S’Pﬂ‘? %"%& %ﬁ?‘&%& |on
materi al 5, prefeyablngimvolves substanfdally wommmm the sxfagemd’pad
1 Icg)pper %0 ofhﬂaé)ad&ii:péﬁtdm mepadl 15WWOWS£¢mﬁﬂaaly
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material 5 I%c&mlelreﬁl h 92l NENER! levaf ONgiteli Ve1Aét | Q. sucanas &i&rﬁ&al

nitride, zi nc 0 iwrmnd f{xl_;.rlim%rtﬁelum num(%xgg’emﬁtujrstoﬁg al%gied
allofvmlcharetreammtslmowntoﬂ:ose skilled in the art. Next,
the copper die bond pad 1 or stlffenerorheatspreader, all three
being the same element and referred to hereinafter as a die bond pad,
is coated with a protective layer vhich acts as a passivation material
5, preventing further changes in the oxidation of the die borxd pad 1
copper 10. The passivation material 5 may be any epoxy based material,
silicone based adhesive, or other material with good adhesion to
copper, good bond strength vwhen between the die bord pad 1 and card 2,
a broad range of temperature resistance for both high and low
temperatures, and low moisture uptake.

In one embodiment of the imwvention, the passivation material 5
is filled with a thermally conductive filler, such as boron nitride,
zinc oxide, diamond fill or alumimum oxide. Further, epoxy based
materials already containing thermally conductive fillers that may be
used are commercially available. Some of these are as follows: CW8704
{Ciba-Gigy Corp., East Lansing, Mich.), Tra-Bond 2254 (Tra-Con Inc.,
Medford, Mass.), Ablebond 789-4 (Ablestik, Rancho Dominguez, Calif.),
Supreme 1O0ACHT (Master Bord, Inc., Hackensack, N.J.), and Epo-Tek H77
or 920 or 921FL {(all from Epoxy Technology Inc., Eillerica, Mass.).

In another embodiment of the invention, the epoxy based
passivation material is mixed with a material that is electrically and



material s al ready containing thermal ly conductive fillers that may be used
are commercially available. Some of these are as follows: CW8704 (Ciba-G gy
Corp., East Lansing, Mch.), Tra-Bond 2254 (Tra-Con Inc., Medford, Mass.),
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less. When the passivation material 5 is filled with a thermally

conductive filler such as boron nitride or zinc oxide, a thicker layer

of passivation material 5 may be applied on the die bond pad 1 in the

range of about 0.0001 to about 0.050 inch, and most preferably is in

the range of about 0.003 inch or less. The die bord pad 1 is then

dried by any means of drying epoxy based materials, many of which are

well known to those skilled in the art.

In the preferred method, the coated die bond pad 1 is air dried
for a time period in the range of about 0 to about 120 mimites at a
temperature in the range of about 20 to about 150 C. A more preferred
method is to air dry the coated die bond pad 1 for about 60 to about
120 minutes, and most preferably for 90 minutes at ambient temperature.
Next, an organic card 2 containing circuitry and wire bond pads is
adhered to the die borxd pad 1 with an additional coating 4 of the
passivation material described above in relation to the die bond pad 1.
The resulting structure of die bond pad 1 and card 2 with passivation
material 4, 5 is preferably cured at a temperature range of about 120
to about 180 C for a time period in the range of about 1 to about 6
hours. More preferably, the curing is conducted at a temperature of
about 150 C for about 3 hours. Methods of curing epoxy based materials



t he range of about 0.003 inch or less. The die bond pad 1 is then dried by
any nmeans of drying epoxy based materials, many of which are well known to
those skilled in the art. In the preferred nethod, the coated die

bond pad 1 is air dried for a time period in the range of about O_to about.
120 mnutes at a tenperature in the range of about 20 to about 150 C. A '
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resulting structure of die bond pad 1 and card 2 with passivation materi al
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passi vat i on pref
Ablebond 8360 (Ablestik, Rancho Dominguez, Calif. ) is used to join the

die 6 to the die bond pad 1. Such die bond adhesives are cured
according to their recommended thermal cure cycles.

In an alternative embodiment of the invention, a different
material is used for the joining adhesive than for the die pad
passivation coating. This allows the best material for the die pad
passivation coating to be chosen as well as the best adhesive material
for adhering the die in cases where otherwise a compromise would be
necessary.

The die bond adhesion values, as measured by fractured toughness
techniques, for different combinations of die bond adhesives and
substrates have been tested and are listed below in Table I. The
adhesion values are shown in pounds per square inch times square root
of inch.



nateri'al 5 or conmon di e bond. adhesives well known in the art. In the
preferred nethod, a die bond adhesive such as Abl ebond 965-1L or Abl ebond
8360 (Abl estik, Rancho Dom nguez, Calif.) is used to join the die 6 to the
die bond pad 1. Such die bond adhesives are cured according to their _
reconmended thermal cure cycles TAB In an alternative enbodi nent of the~
i nventi on, different mat Pil_aLlA ll'Fth for the joining a sive than for
the die pad pBASSIVATI®h {oat DHE BONBi s dI | owADHESEOM&MLURat er {al for the die
pad passi vatlorMAiEBMlnth o bADHESIYEn ad wel IPHs SGRI#NLt adhesi ve materi al
for adhering the@dijg@ I n tases @hsre otherw se B9gomd oni se ywul d be '
necessary. The dre pbond nesion vat ues S asured] by fractured

t oughness tw.#eiilgig'!\g, f-o HL”egreg H—e-ofBHRat &“2"3" 7m5; e—benfl adhesi ves and
substrates have @L tested angg' e |ligted bel Table 1] The adhesion
val ues are sho®poxy 2d0unfis per 9§fuare ijnch t2‘r@$83&]lﬂdﬂe rool of inch.

6 TABLEg PASSI[VATT ON BOND ADHESI ON
VALUE I\/ATEF\‘Eg\pxy 240 —ADBk iESH/‘QCGO PSt 1 7?:5@%\: Gol d

965 Tesfdpgonévealed CGoall when the diegband pad 1 was plategosrltbj

CGol d 3ﬁﬁe bond failured2Zocchfred EROX¥h34Qpld/die bAfP adhesive
2140, 888, O 240

ting
reveal ed tha E&d%ﬁd%?& at e"(’n“’iswff(%a goI HA'QRdlEgoﬁ% g%’
failures occ%ﬁqm tmeﬂ-gomraﬁe@eéo vef i thecdpventiopnan gercriped
bond pad 1 vasovegaths did bonlofyiRdes wea)reimg: taahbéiveprial ¢he ediee rdta@chent

of the inve ‘ 0 e | I3 LLr
cohesi ve |nn%£ﬂ%gé| e a tac#%hg% ée or occu%lg'ggg éfa%%hgk?iﬁ\ll\g%?ef# ¢ie of

the chip itsHls pp dtself,fraghreddcel f fractured). The semni conduct or
package 14 of the present I nvention avoi ds platlng of the die bond pad 1

w th nobl e net al SWCM&O@&OEOW VAL g kel PResdnt |ifvEhEion? avdigsi Or
art sem Cond%tt?.{lgpafk%ﬂg &f’ bord pad 1 with noble metals such as gold for
passivation purposes. In FIG. 2, a prior art semiconductor package 14
in partial cross-sectional view is shown. In FIG. 2, the organic card
2 1sadheredtothecopperd1ebondpad1w1thad1eboniadhe51ve 12.
However, at the portion of the die bond pad 1 where the die 6 is
attached, the surface 7 of the pad 1 is plated with a noble metal such
as gold 3 for passivation purposes. The gold plated surface 3 shown in
FIG. 2 is eliminated in the present invention through use of the
passivation material 4, 5 ard, thus, does not appear in FIG. 1.

In an alternative method of the invention, the same preferred
method as described above is followed, except that the coating of
passivation material 4 on the organic card 2 is eliminated. The
organic card 2 is adhered directly to the copper die bond pad 1 that
is coated with one layer of passivation material 5. The passivation
material 5 is cured by the methods described above, thus bonding the
die bond pad 1 arxxd organic card 2. The resulting structure is referred
to as the organic card carrier 16. In this alternative method, the
drying step of the above preferred method may be eliminated.

In another alternative method of the invention, the preferred
method of the invention is followed, except that passivation material
5 is coated on the copper die bond pad 1 only on the portion 8 of it,
as shown in FIG. 3, where the semiconductor die will attach. The
semiconductor die 6 will be adhered to the passivation material 5 on



in partial cross-sectional viewis shown. In FIG 2, the organic card 2 is
adhered to the copper die bond pad 1 with a die band adhesive 12. However,
at the portion of the die bond pad 1 where the die 6 is attached, the
surface 7 of the pad 1 is plated vvith a mobl e net al such as gold 3 for

passi vat i on ur%&s ol d ﬁfg sutfage 3 Epﬂ% Sre
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anot her al teqatedi die fendderdl %’ﬂﬁh‘ beedhen the (presiyairion, matexdah vr & d%ﬁe
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copper die ﬂm"ﬂﬁg iHond 0 | Fé:%acém
where the sem c n%or d| e Eh% attac 8'LELem co uc![io%@ |,§°6 I,aﬁe
adhered to ®h 5 aRaprgadr - passivation ma

7 the pad 14,/5further d|fference in thls rrethod is that the organic card 2
Is attached to the die bond pad 1 with either an adhesive or -the

i vat i t Th f.th
Pevent Lon oy | 2 peegtyptioh ceRSRb i % %%a&ﬁa%?p%e aédé%%%nd
pad 1 havi reprsl o dereferablyn annePAYp B389d, Hateyd

surface 7. ﬂﬁeﬂammonﬁeqﬁ%ivmo&mb&tmmtﬁelsemm@mrcmw t he

‘coat ed di e ' a ond
adhesi ve co nf‘ga%ro ?‘ﬁe art as, 5 Q | ve int e%or'efﬂL rgre)%

met hod of t‘;g"oer’ﬂ% M‘l@“ﬁ gi atffier ed
to an or garmigedawiitly dytherinaller qmdrmgevmteamahatm ianpther Strbodment of
the invention, the epoxy based material is mixed with an electrically

conductive material creating a mixture that is electrically and
thermally conductive. These alternative embodiments are discussed
above in more detail in the discussion of the preferred method.

The thickness of the passivation coating 4, 5 on either the die
borxi pad 1 or the organic card 2 is in a range of about 0.0001 to
about 0.050 inch. Where the passivation coating 4, 5 is Epoxy 240, the
passivation coating is preferably a thickness of about 0.0001 to about
0.0015 inch and more preferably is 0.0008 inch or less. Where the
passivation coating is filled with a thermally conductive filler such
as boron nitride, zinc oxide, diamond £ill, or alumirum oxide, it has
a thickness of about 0.0001 to about 0.050 inch, and preferably is in
the range of about 0.001 to about 0.003 inch or less.

Another alternative embodiment of the present inwvention, as
shown in FIG. 3, is similar to the above described semiconductor
package 14, except that the die bond pad 1 is coated with passivation
material 5 only on the surface 8 of the die bond pad 1 where the die
will attach. A semiconductor die will be bonded to the die bond pad 1
by the passivation material 5. An organic card 2 is attached, moreover,
to the die bond pad by either the passivation material 5 or a common
die bond 1 adhesive 12. A few preferred embodiments have been



The passivation coating 4, 5 on the die bond pad 1 and organic card 2 is
preferably an epoxy based material as described. above. Mst preferably, the
passivation material 4, 5 is an anhydride cured epoxy noval ac sol der mask
material and nost preferrably is Epoxy 240. In one alternative enbodi nent
of the inveaLl.QRagt JYeTo Egg,%j t egi lmﬁg{:owtﬂrﬁ: tther sedpey of
conducti ve(agn%% ert al g}f?l n a %t er errr%rig:dlg,rére%,_%f the. i i eRLlaR. £ e
based nmat ethgl PWeRHAR, &¥h carry conductTve material creating a
m xt ure t hdescsibellegteti within thel schpe rafl e @éﬂmﬁ:t ive. These alternative -
enbodi ments are di scussed above in nDre deta|I in the discussion of the
preferred net ho& . Q& '5: &ges éﬁgjabfonu{éoag_lngtﬂ-atﬁ,@n
either the die e organlc car a_range of
0. 0001 to &woerdiments aawdffellvxnér et'@%eﬁseévﬁﬁ ’-H?je‘rhlg poxy
240, the papphneit oaocqpat-sdszgs i sk:m:ldderabl the, tamtcklm mfeamﬁ oo‘é?
about 0.00}p ’_u_lﬁnlil_l Ll | fnten8R08 thaeh the I@e:xié&]ecaaaidma
oating is

passi vation C ﬁ%ﬁgﬂg ther | | ductlve filler such as
bor on nltrFH€“¢¥Fﬁé”Bk?H UWIHUWIOXIde it has a

t hi ckness of about 0.0001 to about O. 050 inch, and preferably is in the
range of about 0.001 to about 0.003 inch or Iess. Anot her alternative
enbodi ment of the present invention, as shown in FIG 3, is sinilar to the
above described sem conductor package 14, except that the die bond pad 1 is
coated with passivation material 5 only on the surface 8 of the die bond
pad 1 where the die will attach. A sem conductor die will be bonded to the
die bond pad 1 by the passivation material 5. An organic card 2 is
attached, noreover, to the die bond pad by either the passivation materi al
5 or a common die bond 1 adhesive 12. A few preferred enbodi nents have been
8 described in detail above. It is to be understood that the scope of the
invention also conprehends enbodinents different from those described,

yet within the scope of the clains. ' Vari ous nnqifications and
conbi nations of the illustrative enbodi nents, as welt as other enbodinents
of the invention, will be apparent to persons skilled in the art upon

reference to the



description. It is therefore intended that the appended cl ai ns enconpass

any such nodifications or enbodi nents.

9 CLAIMS 1. A method for attaching
an organic card and a seniconductor die9to a copper die bond pad. .
conpri sing Eaﬂms% S: (a) coating an entire surface of a copper

di e bond pa th a paSSI vatlon mat eri al for covering areas where
both an organic card and a seni.conductor die are to be attached,
wherei n saill Pamsthedt fon abkaching apsesvicaedichonalieote #h ¢opRENs Biathard; pad -
(b) adheri Rg4sgi NHetheSRfdd, t@aﬁﬂﬁsﬂigﬁtﬁ@'&eﬁ@@f\é\ﬂth an addi tional

coating of
curing the

the copper

passi (f’};?t ?8%‘%1’8?%{ 2 éog f? p&?ar)iﬁl%] Qéﬂ}a‘f:l

die b

(¢c)

&%ﬂ
m,ct_g}nductor
die to a surface(®f adneringtan mrs%dcqa% to ythe op%i

further connrheﬂngﬂlbaﬂshgpxbkhegm&ﬁiaﬂhmngmﬁah&ﬂant|aIIy all- surfaces of

t %d ﬁ_?tseﬁlﬁ r}&tsﬂ«aldbsa m Wi L h a t
passi vati on e net hod e e ating
step conpri ses s @Ql%lrﬂm j?ro% i ﬂﬂ%ﬁc cgt%%‘hél

copper die

bopddpashd Wlthachlorlting process. . The rrethod of claim1,

wherein coating the die bond pad is by a process selected

2. The method of claim 1, further comprising the step of pretreating
substantially all surfaces of the copper die bond pad prior to coating
the die bond pad with a passivation material.

3. The method of claim 2, wherein the pretreating step comprises
substantially uniformly oxidizing all surfaces of the copper die bond
pad with a chloriting process.

4. The method of claim 1, whereincoatj.ngﬂuedieborxipadisbya
process selected from a ;group consisting of screen coating, curtain
coating, roller coating, spray coating, and laminating dry f£ilm.

5. The method of claim 1, vwherein step (a) comprises screen coating an
anhydride cured epoxy novalac soldermask material over the die bord
pad with a 200 mesh stainless steel screen, vherein said material
forms a layer with a thickness of about 0.0001 to about 0.050 inch
substantially uniformly on the die bond pad.

6. The method of claim 1, further comprising the step of drying the
passivation material coated on the die bond pad.

7. The method of claim 6, wherein air drying the coated die bond pad
is performed at ambient temperature for a time period of about 60 to
about 120 mirutes.-

8. The method of claim &6, wherein the time period for air drying is
about 90 minutes.

9. The method of claim 1, wherein step (¢) comprises curing the

. passivation material coatings between the die bond pad and organic

card at a temperature of about 120 C to about 180 °C for a time period

- of about 1 to about 6 hours.

Sheet Has Been Rerlaced
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froma group consisting of screen coating, curtain coating, roller coating,
spray coating, and lamnating dry film 5. The nethod of claim1,
wherein said coating in step (a) is screen coating the passivation

mat eri al of an anhydri de cured epoxy noval ac sol dermask material over the
die bond pad with a 200 nesh stainless stldel screen, wherein said material -

Substanti al 1 uncPo F‘?ﬁﬁy‘ﬁon [ EEP 2. e (o0 ﬂ?‘ﬁ"‘**’ﬁs‘bh 3‘4"?‘”9?

further conpPtSeRY Fplected pfam (ﬂﬁ‘?‘?ﬁptﬁ@%& S SRreshORing
the di e bondegeidng, Holldheoatirtydspriaycteating, antielapinating drzllfnynt he coat ed
die bond pad is perforned at anbient tenperature for a tlrre period of .

bout 60 t 120, . .
about, B010 Fh0ube" ROaRME oy 1. wherein Fiom, (AL, SR kb
about 90 ni neft ehydride gReednePRBY] waé%‘amls!enmﬁﬁ materiak over) the RoRBic
curing the peasi mﬂaoa 260 enesl staﬁ:alesmsstbelwmeehhewhézmhoaahcpaﬁhmnﬂal ,

organi ¢ cardg {ﬁ}g@ Gibad 2 515(%, 180bstdrits a
tinme perlodo t § t 0 about, 1G‘I%Flo S % e net iclalml, a%ie)iein
coating the ’t‘ﬂ‘&& Yeﬁr S?‘ﬁ’gess sel ected from a group consi sting
of screen coating, curtain coatl ng, roller coating, spray coating, . and
l'am nating diz. frhbMhethod of claim 1, wherein in step (d) the die is adhered to

the coated die bond pad with passivation material.

13. '.Ihemethodofclaunl m:\erezl.nlnstep(d)thedlelsadheredto
thecoateddlebondpadmﬂzmadhemve.

14. A method for attaching a semiconductor die to a copper die bond
pad using organic adhesives, comprising the steps of:

coating a copper die bord pad with a passivation material;

adhering an organic card to the die bond pad with the
passivation material on the die bord pad;

curing the passivation material; and

adhering a semiconductor die to a surface of the coated die bond
pad.

15. A method for attaching a semiconductor die to a copper die bond
pad using organic adhesives, comprising the steps of:
coating a copper die bond pad with a passivation material;
adhering an organic card to the die bond pad with the
passivation material on the die bond pad;
curing the passivation material; and
: adhering a semiconductor die to a surface of the coated die bond
pad.
16. A method for at’cac:hing a semiconductor die to a copper die bord
pad using organic adhesives, comprising the steps of:
coating a copper die bord pad with a passivation material;
adhering an organic card ‘to the die bond pad with the
passivation material on the die bond pad;
| adhering a semiconductor die to a surface of the coated die bond
pad; and

A I!Il.% ' misllsiiiﬁfii’ilfﬁel“ﬁlﬁird



11. The method of claim1l, wherein said coating in step (a) is screen
coating the passivation material of an anhydride cured epoxy noval ac

sol dermask material over the organic card with a 200 nesh stainl ess steel
screen, wherein said material ‘forns a Iaé with a thickness of about o
0.0008 inch substantially uniformy on thé organic card. 12. The 'nethod of
claim 1, wherei nCYRLNG: &he (pgsaivatinne maseriad %&er{eby Hee s ctiriidie BoRd pad
Wi th passi vpad,oandether bedanic Iéardr hre mﬁaﬂtoéeﬂtiem m 1, wherein in step (d)
the die is adhered to the coated die bond pad W|th an adhesive. 14. A

nmet hod f or tachin n_organi ¢ _card and ductor dieto copper
die bond pi%i B@&nﬁ“ﬁ Ei"u s‘%‘ﬁ )

ace“of a
copper die buhd:spmi omamcaaneat iampqulﬂie sbn:ps oﬁa/erl ng areas where

both an organi c ga4tdng Bk Bad %ﬁh@f@aﬁﬁvﬁ@;&l hmaedyadl; wherein
sai d passivation rlal r V|des a, h si,on LoD adhering
sai d organic carg%gf’ﬂ t§n ?:ﬁe pasi%f/ia |onadh% eyeal on t he
di e bond pad; ¥ Sipoke RafaFfage; ofiidre coated dir brrgd

sai d sem com;ctami die to a surface of the cured die bond pad. 15. A .
met hod for attacghﬁg,?a r% BE-i21 S SReGRRY UALPaid] Crhd B eCRBRST
d| e bond pad cgrrm I n e sgél : ’ ’ €

18. A method for attaching a semiconductor die to a copper die bond
pad using organic adhesives, comprising the steps of:

coating the copper die bond pad with a passivation material only
on a portion of the die bond pad;

adhering an organic card to a copper die bord pad;

adhering a semiconductor die to the coated portion of the die
bord pad; and curing the passivation material coating.

19. A semiconductor package, comprising:

a semiconductor die;

a die bord pad attached to said semiconductor die, said die bord
pad having a copper core with a passivation coating on said die bond
pad; and | |

an organic card attached said die bond pad.

20. The semiconductor package of claim 17, wherein the organic card is
attached with passivation material.

2]1. The semiconductor package of claim 17, wherein the organic card is
attached by an adhesive.

22. The semiconductor package of claim 17, wherein the passivation
coating is an epoxy based material.

23. The semiconductor package of claim 17, wherein the passivation
coating is an anhydride cured epoxy novalac soldermask material.

24. The semiconductor package of claim 18, vherein the epoxy based
material contains a thermally conductive material.

This Sheet Has Been Replaced
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11 ’ coating an entire surface of a copper die bond pad with a
passivation material for covering areas where both an organic card and a
sem conductor die are to be attached, wherein said passivation nmateri al
provi des adhesi on and passi vati on; 1thering said organic card to the_

di e bond pad_w t he .pas |vat|on ter on t i e ho pad

adheri ng sa%g Eﬁ? Ols 1N (63 Lﬂf'?gé :}-ﬂ.&

and cmﬁmatlhmgsms/atanoremqa#y ma@eqtyve h@amaéomm&mgduae
t he di e bonshigtithe thatfl iEheltgacaidycadstdtiehonded together. 16. A

sem conduct or package, conpri sing: a sem conductor die; a die
bond pad havi ng a copper core with a passivation coating on sal d die bond
pad, wher ei #6salRe sEMICERAALEE, Parkades °§tF&E:H'édfq @ﬁFﬂgﬁ t he
passi vat i onmatesital ngontiatihs aandebedintidaBgh end \thezﬂ!nédybgmﬂnctmvagrmqmam vation
coating/di e bond adheswe i nterface; and an organic card attached to

said die bo p at t.h a sivatipn co Lon t her tha Wnere
said sem CO%gUC% P@&ﬁa aé'fﬂ%”&eﬁ?’co‘%&ﬁf’% &bea B aim
16, wher ei ncp#eingy @aﬁu 3 messmda%erame theab@}&leQWbrm:@bPuth{QﬁOt he
passi vationiag®ti ng. 18. The sem conductor package of claim 16, wherein the
organic card is attached at the passivation coating by an adhesive. 19.
The sem conduct or package_of claim 16, vvherel n t_Pe assivation coating is
an epoxy b&SedThRteSmiEPnAuCker PREKaGE,| 9k LR of a‘gﬁﬁ%“ | Rasivgtion
wher ei n t he cpatisigvhas @ thixkneag ofs about 0.0008 inch.

29. The semiconductor package of claim 20, wherein the passivation
coating has a thickness of about 0.001 to about 0.015 inch.

30. The semiconductor package of claim 20, wherein the themally
conductive material is selected from a’ group consisting of boron
nitride, zinc oxide, and aluminum oxide.
31. The semiconductor package of claim 17, further comprising a die
bond pad that has been surface treated prior to being coated with
passivation material. '

32. A semiconductor package, comprising:

a semiconductor die;

a die borxd pad having a copper core with a passivation coating
on a surface of said die bord pad where the die adheres; and

an organic card attached by an adhesive to said die bond pad.

33. The semiconductor package of claim 28, wherein said adhesive is
the passivation material.

34. The semiconductor package of claim 28, wherein the pass:wat::.on
coating is an epoxy based material.

35. The semiconductor package of claim 28, wherein the passivation
coating is an anhydride cured epoxy novalac soldermask material.

36. The semiconductor package of claim 29, wherein the epoxy based
material contains a thermally conductive material.
I ——
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anhyd?ide cured epoxy noval ac sol dermask material. 21. T

package of claim 19, wherein the epoxy based materi al

conductive material.
22. The semniconductor package of claim 1913wherein the epoxy based naterial

cont ai ns
electricall
wherein th

t & aPLTHE it

conduct i ve mixbare Fhat melmlselﬁyccml:hvme.package of cl
t he passivation coating has a thickness in the range

he sem conduct or

contains a thermally
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ain116 wher ei n

about

0. 0001 to ab 05 i,nch. e T cqod a
wher ei n the aggéva con@ggpFn ‘th negg 3§EB%out %g8§§|nc
The seni coﬁ&g@k"fﬁl pertadns @1 eéeam\c%ly mérf@ieﬁna Snechive Baterdali ng has

a thickness of about 0.001 to about 0.015 inch. 27 The

k f gl | t
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28. The se

anthicipesst in| they

sem conduct or

‘Eﬁ+ divabfirECt ed

num oxi de.

& \BOREn0 P8 ed

surface of inghi d die bond pad I ncl udes a surface t hat has been surface
treated prior to having been

40.

The semiconductor package of claim 28, wherein

coating has a thickness of about 0.0008 inch.

4].

The semiconductor package of claim 31, wherein

the passivation

the passivation

"coating has a thickness of about 0.001 to ebout 0.015 inch.

42.

The semiconductor package of claim 31, wherein the thermally
conductive material is selected from a group dxmﬁgdmg'oﬁ boron
nitride, zinc oxide, diamond fill and alumimm oxide.

i

43. The semiconductor package of claim 28, further comprising a die
bond pad that has been surface treated prior to being coated with
passivation material.
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coated with the passivation coating material. 29. A sem conductor package,
conpri si ng: a sem conductor die,-.-- .. a die bond pad having a
copper core with a passivation coating on a surface of said die bond pad
where said sem conductor die adheres, wherein the passivation coating
includes a cured epoxy based material, fyfther wherein said sem conductor "~
die is attached to said die bond pad at the passivation coating with a die
bond adhesi ve thereby form ng a passivation coating/die bond adhesive
interface; and an organic card attached by an adhesive to said die

bond pad. 30. Th ( adhesi ve ~
for attaching sai &imgﬁﬁcﬂ?@c t: Q?@@Wﬁ?%@ﬂé&l vation
coating. 31. The sem conduct @0 QRGANIK CHIEICARRIERS wherei n t he
passivation coating is an epoxy based material.

13 32. The sem conduct or package of claim30, wherein the passivation
coating is an anhydride cured epoxy ARBYVERAETso| der mask material. 33. The
sem conduct or package of .claim 30, wherein the epoxy based materi al

cont ai ns

I'

A semiconductor package and method for preparing same to obtain improved die
adhesion to organic chip carriers has been developed. A copper die bond pad (1) is coated
with a passivation material and attached to an organic card (2) with the same passivation
material. A semiconductor die may be adhered to the coated die bond pad (1) with either
the same passivation material or a common dic bond adhesive. Alternatively, the
passivation material is coated only on the portion of the die bond pad (1) where the die is
attached, and common die bond adhesive attaches the die bond pad (1) to the organic
card (2).

Fig. 1



a-th&rmal ly conductive material. 34. The seniconductor package of claim
29, wherein the epoxy based material contains an electrically conductive
material creating a mixture that is electrically conductive. 35. The
sem conduct or package of claim29, wherein the epoxy based materi al
contains an electrically and thernallyeifnductlve material. ~36. The
sem conduct or package of claim29; wherélfm the passivation coating has a
t hi ckness in the range of about 0.0001 to about 0.050 inch. 37. The
sem conduct or package of clai m 33, wherein the passivation coating has a
t hi ckness of about 0.001-to about 0.015 inch 38. _The sem conductor -
package of claim 33, wherein the thermally conductF1€§§BI¥rlal is selected
froma group cbhsi sting of boron nitride, zinc oxid di anond fill and
al um num oxi de. The gsemi conduct of packd@e of claim 29, wherein the
passi vati on coated surfacs of said dlébg?nd ad includes a surface that

r

has been surf.ace treated ior to havin

. o been\ 22§§pv i on
e Y P | fﬁﬁj/. 4
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