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METHODS AND APPARATUS FOR FLI P- CHI P- ON- LEAD
SEM CONDUCTOR PACKAGE BACKGROUND As is known in the
wa@redo7/06338vent i onal Fl i p- Chi p- On- Leadf rame ( FLQE)T/US2006/041580

techni ques require so-called wafer bunping as an
i nt er rMEATORS AP hAPRARA TGS EORf BILIP-CHIR- @N BRAD

| eadf rane attach packages. Wafer

bunpi ng adds si gﬁEMIggﬁDggl?p‘iﬁﬂg&%% to the

assenbly process. U S. Patent No. 5,817,540 to Wark

di scl oses_a net hod of fabricating FLOC devices and
Bﬁ%‘i}%@% assenbl i es. Wark teaches depositing sol der

0N aALSRLndWA TP {T%@H?erﬁfon% ﬁp@gﬁﬁ%@EQa(“ e MELOC)

printing an atta
teckiikjoos re,é}alrd m—éalkedwﬁér&mmpmg & amdintedhedie@dichrietvecen\Woatlr
ond uch as SI|V |IIed

equi res i Ve, epoxy,
fa@ﬁ@%ﬁ?naﬁs 6 A BB E B OB SHRIGRR D opachaBE
bin B4, 189 sf 1f’1<éh‘ﬂf c6dt adl deBly 36 hﬁsa%&n%llj: ?@eests.ec hni g ue
requiring dispensing or printing solder on a | ead
frame, attaching a bunp die, and reflow ng the sol der.

h f '
o o Bk R A
desiade and fabyicaiingaseblick) WarlPRhehat ddbsitig 60BePdfta ledd frame

Joshi dgl scl osesargl conventional method of attachnent,
bygpespsal dipepsingand screp@Finiag andyttashisg o BRUMDGHaIer with
so‘ic[e‘?l W&o v NA BB GR¢ BETRBL mafifh] E?fehg W amld WArktrgg&Ff‘ssus"i‘ng

chi p arrangenent I n Ich one chip 1s’a cont
canduelgy aemakye suauss silverdilted eptras e sodleo bumhb ettsdhomntl chi p

serves as a drain contact for a MOSFET. Joshi al so
teaches that the nelting point of one bunp (flip chip

di e)Uiss Phieaies. 42RO o iR ettenem@ctl&%é a [Fe@Pfekhnilhe>:

Pat ent No. 6,828,220 to Pendse et al. discloses a FCOL
re@tg@p@gé@pgnﬁng or prlntlng solder on a lead frame attaching a bump die,

“and reflowing the solder. Khor teaches the use of a lower temperature melting pomf

solder on the lead frame side than the die bump side, or vice-versa.

U.S. Patent No. 6,798,044 to Joshi discloses a conventional method of
attachment, such as putting a solder ball or paste on a lead frame, chip attachment,
and reflow. Joshi teaches a chip arrangement in which one chip is a controller
integrated circuit and the backside of the second chip serves as a drain contact for
a MOSFET. Joshi also teaches that the melting point of one bump (flip chip die)
is higher (310°C) than the other (250°C).

U.S. Patent No. 6,828,220 to Pendse et al. discloses a FCOL package and
process that includes forming a gold stud-bumping on a die. The attachment method

to the lead frame is thermo-compression.
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process that includes formng a gold stud-bunping on a
die. The attachnment nethod to the lead franme is

wao b@riss38dnpr essi on. Wi | e the known t echni quesPEDUS®06/041580

may provide sone inprovenent in the art, each requires
bunpVhije tiekaiven tasbnigiygs abonet may prdvéde same MPIONETPNHER

: f o b 4 i £

g AR G Beis RUTBE e 5 e BRL A0l L by R esE e

cap@digf o4 BRinpGind JUANRIRh ol signiFicRELOdst Y EBlaiy Q0 tips assemibly
nmet hods and apparatus to provide a die |eadfrane

Preespdue toihe tequired MR UEPiRge need for conventional

waf er bunping. Wth this arrangenent, sem conduct or

package assenbly is nore cost efficient and tinely.
SUMIMARIYhe i nvention is primarily shown and descri bed

in njunction wth sil.i.con fers.and dj

cor { I PIENR TSRO 2B ViR Msthads eh Apet
1edHTEiEn S Lot ctiBAthdt REnliNMENtH Nl ToPBR VenBbAA WiFer bumping.

sem conductor materials and techni ques in general .
Withthisiantpngempab stwitonductdepadage assente inmpeceosh eifiient

i,nventi .. a,met hod. i es.. plLAaci . | . .
A A e e
wikle sidfcba RRaft R dndrdiefardd destaimssanplbyy fabeicaiifigte@hniques, it is

non- conducti ve nmask about the protrusion, and ,p{ aci ng
undexsiteod that the inxentian is@ppleable tnsemgiqondyctey paterials and

t63§§§%%b¥éggﬁg%g@%@%@uﬁﬁﬁﬁLgﬁﬁ ggv{&glude refl owi ng the

con to ralse the die to forma
second assenbly such that a connection extends from

the die active ea, through the.cgnduct.ive mater.i al

o UAOABETAALNE THRRTRrTDE ORI TR TR ALY
mSEFL0 WG RYsdIRE: SHsks, WhtaprBtriBiba fidih atleadfRinie & fofinrLfirst

assenbly, such as by noldi ng{. The nmet hod can incl ude

asganeblyr fororing Buonkesndfietieumask akayg thexprofaisionm gngplacing a

die, which has an active area, on the first assembly. The method can further

uesist? %irr]gvide a die

include reflowing the conductive material to raise up the die to form a second
assembly such that a connection extends from the die active area, through the
conductive material, to the protrusion. The method can further including
surrounding the die with a material to form a third assembly, such as by

molding.

The method can include one or more further features, such as forming a
depression in the mask, placing the conductive material in the depression,
wherein the protrusion extends into the depression, filling gaps about the reflowed
conductive material with an epoxy compound, forming an under bump
metallization structure at the active area of the die, and forming a redistribution

layer on the die to form a connection point for the active area.
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depression in the mask, placing the conductive

material in the depression, wherein the protrusion
w@za0e/ss83 nt o t he depression, filling gaps aboRCT/UR®06/041580

refl owed conductive nmaterial with an epoxy conpound,

f or mh bge anbodigent dithy inventidd, b zethaningludesylasing amasken a

oAt B DTS00, P R DEUAHBOET BT PR T

préflsiofGe:AERA, I&cﬁi?ﬁes&a@qﬁkﬁqﬁ&h@aeﬁrb@iémmmwms@ _
nmet hod 1 ncl udes placing a mask on a | ead frane havi ng

assengbly: plasingrs, dietva the dkstassemiply athgelie dawing an; astiye aFfae And

he. protrusj on_exten Ci: '
refia B Gr GHRieD PrF §F RO5s pEPRAUCTIERARY ERTEna bt
sebitthgfths & 1@ aRdehifamd fieh dia thasdldg fanmaatdonseaionshetwnch
refl owi ng the solder paste to raise up the die. The
therpraiigirasnd dretastive arr@ QfdBe dscuring the die to the
| eadf rane such that the solder forns a connection
between the protrusion and the active area of the die.
The Tietmeitthodaan ffurthérenciude lond er oree of prapatingfthe active area

eparing the active area qf..the dj ro

ofHheiBR BupvHEcROsEpER ip ot Fudife WEUSE Abckaee
totrR1d @it BRd W Lranet, FeReE baseadjddeht igredapedad]dee evith

the reflowed solder with epoxy, formng the protrusion
epoxpforining dediretupson fpr t@ﬁe‘a@m apehextepdigs thepqldes paste
b%boﬁﬁ t he dggression. I n anot her aspect of the
abONG HGHICBITSS 9 et hod i ncl-udes pl aci ng adhesive on a

| eadf rane having a through hole, attaching a die to

t he adhesive, the die hayi ti : [
S0l dBanbRe SRR N §BrRol S GE EE O &
leS R ARL hgﬁ%n% eattt?:e&%rﬁcﬁe,%@ﬁﬁtg'aodle beteghetRe, Metdiy Baving

area an adfrane. The method can further include
arf mttive agagplacing esolemiprlinittbd throughihote, pad/wefloziting the solder ball

ti t he di d forn i strj hubi
oSk Sofeche hrbiSh oo phRht 8RB Gpk i AUbbRan
fultBERE L@ forRiteat GRIREBEhP incRAlklefige 1dyRe hirle active area of the

die a.nd‘forming a redistribution layer on the die.

In a further aspect of the invention, a semiconductor package includes a
leadframe having a pfotrusion, a conductive material reflowed to the protrusion, a die
having an active area coupled to the protrusion by the reflowed solder, a material
about the conductive material to secure the die to the leadframe, and an under

bump metallization structure on active area of the die.

The semiconductor package can further include a conductive mask having a
depression into which the protrusion extends, wherein the conductive material

includes solder paste that raised up the die when reflowed.
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| eadf rane having a protrusion, a conductive nmateri al

reflowed to the protrusion, a die having an active
wW@e@a/05338pl ed to the protrusion by the refl oweRCHUBZIO6/041580

a material about the conductive material to secure the

di e Ihandther dsped bf thednventidn sandavimaanclipdasy seeicandictat i on

structure, on active area of the die, The sem conductor
PaRAER e IaiaR Y AT [T Bre e R B P o SRS ot oy
to BRINBEELON, 4 BehWM L hitdyePdreh bosdledtethieqtdgusivh &fehe
the conductive material includes solder paste that
reflawsé doldpr, tetmatenial ahpetithe eqndyeiive mafe#de peradsslq toghe
the |nventi ' Ny j: .
leqdipler R e P HeRALol 460 AR FORRNEE Bl die.
conductive material reflowed to the protrusion, a die
having an active area, coypled to the. protrusion.b he
r of IRSREMIsE Aetepe Applicaiens heluds, 3o ki Pgdntertace
el i Ecﬁ;&ilfr | S0d bhralTR, s389 228
drfl}%t ééﬁt uﬁ%{;Je ta Iaﬁgtg{é?gﬁsrgﬁsggégﬁ%éron agt [ vés a?tga of
seturiy ditegratest eirplits; gndiporverenampgénendt i ons i ncl ude,
without limtation, power interface drivers,
aut onoti ve power and signal processing integrated
BEIFFCDESSRIEBADR QFArHE HEANWINESI nt egrated circuits, and
power managenent. BRI EF DESCRI PTI ON OF. THE DRA}N{;I,GS
The Eheetsrenlaty aments soates hraetmelle?hmars il
unggfs?ocfftrl)% tH? @@ﬁ&%ﬁ%ddefteﬁfg@ &éﬂ@riﬁt‘?&r{ ﬁﬁ’éﬁ‘fﬁh 8&iiahdsh with the
escriptiron taken 1THA conjunction wth the acconmpanyl ng
acdoapamdsg drawinps,dhwhidhiSs. | A-D show a schematic

e Ty P S5 B R PR A o
pa%k(%%ﬁ%ﬁ@éo&&n@@%tﬁ%@ﬁe@é‘m fvbmtidder process to forma

ackage in accordance with'the present invention;
FI GFIGBA2E-RB showa sshhwatit idepigtipn of pdvrther praeessde form a

- pd6P %%%I%aéeqnfaggo@da%cg Wl’fh the present invention; -

FIGs. 3A-E show a schematic depiction of another process to form a FCOL
package in accordance with the present invention;

FIG. 3A1 shows a top view of a lead frame that can be used in process shown
in FIGs. 3A-E;

FIG. 3B1 shows a detailed view of a portion of an assembly formed in the

process shown in FIGs. 3A-E;

FIG. 4 is a schematic depiction of a die having an under bump metallization
structure; and
FIG. 5 is a schematic depiction of die having an under bump

metallization structure and an RDL. "
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package in accordance with the present invention;, FIG
3Al shows a top view of a |lead frane that can be used

WO pooposEsess shown in FIGs. 3A-E; FIG 3Bl showBCHUS2006/041580

detailed view of a portion of an assenbly fornmed in
the process shown in FIGs. 3A-E; FIG 4 is a schematic

ICtJ i&;havi ng an under bunp netallization
D@Fﬁh@:fg%géﬁ@ﬁ® 5 is a schematic depiction of die
h av 'I%%eﬁé}alu dgsresehiinvéRioalprdvidds methedsr amdtappaa'atal pdirected to
TAI LED DESCRI PTI ON_I.n_gener al the g@b&
to

fomve aElprChipdvanderadifama 6HSOLh g2 %E%rTz;‘F&%V‘: fiye
optiffifHshfe éte% PeRbindRe aﬁ@ﬁeglfa %ﬁoﬁlﬁg%utﬁﬁ&tf 39%umpBrby

I nventive optimzes t ect ri per formance

in@reabingethe dhidet Bymp Métalpeation RN With this artangpipnthgignificant
copfiPLEs PARGIEREAE: GF gRETRLoHe s e Tiager Sbbing

effici enC| es are achi eved due to the elimnation of
waf er bu Bef ore descri bin the invention in
det ddfo e iventipinodsjail kelow seme &apnolagy; is

.a I
3G P Ry St
nutetfe@ bf dla@@&n BE cﬁfﬁfcﬁn dicewafan Ore msacreakic tdmcbehmed 8s therbasis
sem conductor chip or ckage at can be aced
fopyp perricandycEQr hip Boargea iz %bh%glﬁe‘ﬁton Lt 3 SRR s o
coﬁﬁw E?ﬁnpl ary sequence 100 to inplenent one enbodi nment

p- Chi p- On- Lead sem conductor package assenbly in
accordance with the present i nvention. As shown in

FI G 02 d . '
s A i At RS bl D @ RRPEb R R ent
of WipChhipath-P8ad senficehdemst package assembly in accordance with the

present invention. As shown in FIG. 1A, a lead frame 102 includes a protrusion

shown as a pad pillar 104 extending into a depression 105, which can be like a bowl,

filled with solder paste 106. The lead frame 102 forms a bottom of the bowl and a

“solder mask 108, or other deposited material, forms sides of the bowl. In one

embodiment, the solder paste 106 extends a distance d above a rim of the bowl.

In an exemplary embodiment, the solder paste 106 is dispensed into the
depression. Alternatively, the solder paste 106 is deposited, such as by screen

printing, with distance d corresponding to a stencil thickness.

In general, the lead frame includes a protrusion 104 extending into the
depression (bowl) 105 formed in the mask. It is understood that the depression
105 can have any type of geometry suitable to hold reflowed solder. It is also
understood that the protrusion 104 can have any geometry that extends into the

depression to provide a suitable connection with the solder.

5
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filled with sol der paste 106. The |l ead frame 102 forns
a bottomof the bow and a sol der mask 108, or ot her

waolewossizesl nmaterial, forns sides of the bow . PET/ORM06/041580

enbodi nent, the sol der paste 106 extends a distance d
above a rimof the bow. In an exenplary enbodi nent,

t he sol der . 06.+s dispensed ] Ssi on.
At AP AR ETC e A Shigh e s Tt hrY s 8F gfeiRAgSS 00

108/S018Y¥r Se&tCIB. Whé Mdsbibly iviteh t@het a0 eflot ihe soldepmsti 109,
to a stencil thickness. In general, the lead fra

whighotaisgethealiph 1} wdieie suacedsnsipiiphihe reflogvedsglder, as shown in
RSB e D, 041 g8 Sl ol o
madfing eompdund BMQ, s axatpleh ShitabieEMisewilidwl rdatily dppatest to

ong b BRSSP 0Pl P
11§,E§ut:ﬁ b ﬁllagt%j REFlovRIR thé §é&i&$}_ﬁg§t@g gﬁikaééw&h%@piinﬁl 1F.G

, asilicon chip, i.e., die, O rests on the mask
108/ sol der paste 106. The assenbly is then treated to

refl ow t l.der . 6, ' [ ' ]
up dtiE vbisip 2B e Pl iuSotate B B AR 8} G

stepl @Phelalsdn By, Plﬁ;exﬁﬁ%lle,i dctden @rivfing, iespdhsind 4kl soddegdpll 112
is created that can be filled by epoxy _nol di

attpchmpot Aen BMeds by additiompihe solden AR GnEREE- st Olpb-free.
Hc{mﬁe%%, lé%’is ?%&%@%&e& tﬂatﬁg%ﬁa‘tﬁé AR Mlgggi'a slottiel tﬁa!ﬂ%oﬁfef may

assemply s surroun y a nmateria

beltdd. such as plastic, to provide the sem conductor
package with 1/O pins 116. It is understood a variety
of well-known processes can be used for certain steps

of tHgs B8l o¥vs alﬁe{heﬁafsaéfﬁb@,pré@g@mo Riviirie JoRg similarity with

di spensi ng and sol der ball attachnment can be used. In
proatss 100of FiGsel AdD.demreesess 80¢dhe pad pHlas 294 dag en picipice .

TR SRR s S
203NN HAOMBE s e ety Bf Aol khoR@0prbevssasdndading stamping
an?iIC(r)ri]nlir?gf.l ty with

In FIG. 2A, solder paste 206 covers the pad pillar 204 and possible part
of a solder mask 208 formed on the lead frame 202. The die 210 is placed on the
solder paste 206, as shown in FIG. 2B, and the solder is reflowed, as shown in

FIG. 2C, to raise up the die 210. In FIG. 2D, the assembly is packaged, such as by

molding.

FIGS. 3A-E shows a further embodiment 300 of FCOL assembly in
accordance with embodiments of the invention. In FIG. 3A, an adhesive material

302 is placed on a lead frame 304. FIG. 3A1 shows an exemplary top view of the
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process 100 of FIGs. IA-D. In process 200, the pad
pillar 204 has an arcuate surface that extends from
wo b@7iogzses frane 202. This geonetry for the padP@i/ubzmwe/041580
204 can be formed using a variety of well known
leadrfe@esHEs The tad diang 30ddmp ihrgughritblesai 06i fngsolder ballG3 09,
solder paste 206§ covers the pad pillar 204 and
Proypdessleqtical §ppnesHos. s ol der mask 208 formed on the | ead
frame 202. The die 210 is placed on the sol der paste
206, as shown in FIG 2B, and the_ solder_is refi
as stsovownnindiIq. 3BCa chg%@nmtta@bed Hothg; adhssiye mfﬁermléw

N e R
thlRa® fritny WH&r@UQQbﬂﬁémensl\arE degredothaesemblyfis tHea ﬂlpped and

i nventi on. 3A, an adhesi v i al %w
as ghorwa s 190 3D EiecroldenifseBoued PR idnF Sufbangehon befween

t hel dihel:
RO I I e, ST

méldepand i/@epimk et chearlabo tholeaktainons. As shown in FIG

- 3B, a die 310 is attached to the adhesive materi al 302
and as shown in FIG 3C, solder balls 308 are then

pl aQRehd bdCerhban@ht I BSeBO icad thend e@d‘lgurm enables
where |/ O connections are desired. The assenb]y

the hsenoif ¢qnppmnah@1@g belh etipchimentprocesses. Whea th‘%)ﬁ’&é? dﬁr%cﬂy

stahg e e REE ' e SUHCHEPRRANL e REpLRR It A ©
le@EEIDEN bS adhberbypngng eRspints aﬂiabhmhlembﬁby tdieg head

frame. In the above enbodi nent, |nven ive |lead .
congdpghty ccasthesiya 0a CPORY é’ﬁtélmrésdef%’é“ ENe f’gﬁéﬁm

fog gicgﬁﬁlfbﬁdgt aCL Qf?dJW?@ﬁ }Eéé ad @e?alléw@i@wt (ﬁencgi Sodictive

I rec esive Is cured
ﬁlwfa‘ld:mm&me 1p) shroavm hqzvlinga\sphfrrlctah acatnetrnnd desitads diametezan

d1§b{§)[§g§ Eéﬁ%%%\;gg lea%lfra%eei n%n%e it & §1a(5: hﬁxﬁg %'111%{ ef%ynelﬂf’é 9

can be surrounded by non-conductive adhesive or epoxy 313, for example.

FIG. 4 shows an exemplary under bump metallization (UBM)
configuration 400 for direct contact at an active bond pad area of the die (no

redistribution layer (RDL)). A silicon die 401 includes a UBM structure 402

located on an active bond pad 404, for example. A wafer passivation layer 406

covers the die exclusive of the UBM areas.

It is understood that the UBM structure can have a width configured to
meet the needs of a particular application. For example, a second UBM structure
450 can be wider than the first UBM structure 402 to handle greater current

levels, for example.
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adhesi ve or epoxy with pre-determ ned non-conductive

filler size, for exanple. FIG 3Bl shows an exenpl ary
wa@ledoaiobsa3 vi ew of non-conductive filler el emeneGI/BS206/041580

shown having a spherical geometry of desired dianmeter,

di spegeaeraE tNeTBM Reutkedf 0250304 hand atvaeiet)i ef 310.

The filler el ements 3 b ded .
conBUSHAT TP ISRV GB PbGRAE U Y ehJdpy below in

TanBGMA s S @lee YROBM ¥trHRUR! whY BBheiatipohitBnia@érial of

uratlon 400 tor direct contact at an
thabtmype bond pad area of the die (no redistribution

<t epls & Rppym LpMe b CRIE Lkl Myl 9 8e ol Rt Bymos

exan‘plpumlg\ vvaferumqm vat i cmoéegg/er 406 covers t he d| e

excl usiv u.c areas derstood that the

UBM staq}(ﬂgture ca re—a va]'éQltmlggan# gured to neet the
1 o atlln

needs of a parti rappi g ALl g ﬁ or examnple, a

second UBM structﬁrﬁf—tﬁu THL. M0 er than the first

UBM st (ﬁ% pre 4U€r[d)u trandi %1&&1%% gqmcurrent | evel s,
for example. In gagggal, thgllEM,phipecture 402, 450 can

have a ]¥1 EhY OFF cont gur ghLelstingXeNplary suitable
UBM confi gurat| ofRg are Setl pgyapdhRel ow in Table 1. As
shown Sﬁ% tnedru@a A UCTELBoMtihd / Pep@nd upon the
material of the REmR, 1apl EidetiopoambEWbintiar Col d,
Copper, Al uni nunir;gef der_andedNopleing PPRREnBUND UBM
Process Col d Cr - GiwEEGCT T Ol aliidpthtibb 7 Béinkhect r opl at i ng
Ti - WEl ectropl at NqoAd ! -
AI-NiV-Cu__ Sputtering / Printing
Nickel Ni Electroless Ni/Au

FIG. 5 shows an exemplary configuration 500 including a die 502
having an RDL structure to distribute die I/Os as desired. The configuration 500
includes an Aluminum bond pad 504 on which a UBM structure 506 is located.
A wafer passivation layer 508 covers the die except for the UBM areas.
Between the wafer passivation layer 508 and the UBM structure 506 is located a
first layer passivation 510 with a final passivation layer 512 on top of the UBM
structure 506. The UBM layer 506 enables an active area (I/O) to be distributed

to a desired location for coupling to a leadframe.

Embodiments of the invention provide interconnection between the die
and a leadframe while eliminating the need for wafer bumping. This
arrangement provides sufficient contact between a die aﬁd a leadframe by
increasing the UBM and bump size to suitable dimensions. The inventive

techniques are applicable for both leaded and ball grid array packages. Larger



10

Copper Cr-Cu Electroplating Al-N Electrol ating
Alum num Ti Evaporating C Evaporating Sol der Cr-Cu-Au

war@posasBi ng / Printing Ni-Cu El ectropl ati ng /PEr/iUSL00610#1580

Ti-Cu Electroplating / Printing Ti WCu El ectropl ating
UBMBrdanthientpdidatetiesHl @ ¢o cailrp hiigher Prirants ngaraer Np)degan be

Sputtering /. Printing N ckel Ni.ZFElectr S..Ni FI G
esgBHb iR meL i P gar Vi B IRE b AR b adt . e
502 having an RDL structure to distribute die 1/GCs as

desired. The configuration 500 incluydes an '

m num
bon®nsaskiBedintheai Wil apnoppiets ﬁlﬁ@?hfﬁé@%?ﬁfwfv&%ﬁg&a of
A. vwaf er i vagi Vi ea i

i 5/Rpflen BAR o0l W BBl il eIl oA FafER e
inGfioarid nbhe bBMnsted bytwia had Geérs particataely shovinrasd | ayer

passi vation 510 with a final passjvati | aver. 512 gn
depgipess exerpt @BM@W%@P& ihe speniedclapipt, ‘?@%ﬁﬁ%’é’“ and
re ?@&lﬁgit@@ heehh ¥R &XpEAsly! inEdrpbPatBEheliesi by RifeRAcE t their

esired location for coupling to a | eadfrane.

enfindipdi ments of the invention provide interconnection

between ,the die and a | eadframe while elimnating the

need for wafer bunping. This arrangenment provides

suf fywahentclsigriact between a die and a | eadf ranme by

i ncreasing the UBM and bunp size to suitable
di mensi ons. The inventive
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techni ques are applicable for both | eaded and bal |
grid array packages. LargerUBMs can be dedi cated as

wo 2@708838%r ry hi gher currents. Larger UBMs canP@EUS2006/041580

assigned as thermal bunps in direct contact with
thermal pads or |leads. One skilled in the art wll
appr.eci,ate further features and advantages of the
i nvent ﬁoweﬂ%?;éeﬁomrltslﬁlg' above- descri bed enbodi ments.
Ac c @1 4iAg b eontii&ivdMeRkiaDbn iaSrogusion figm lai I8hdfeanbyo form
what has been particularly shown and descri bed, except
a figst pys@bdyed by the appended clains. All publications
and re G : | .incorporated
her éf{nﬁlflﬁl)g a{rllg‘ff?lgrc gfﬁ%lgcqﬁvﬁq{l%g%b%gﬁ% | rlgtow %ét is
cl aipi@dng a dde ortthofirstassgublyi tig: diplhavingmeacoedues; ve
materjal ,on a prqtrusion froma.l eadfrane tq forma
fir g?havy%eﬁon Bﬂ%@a&?fﬁg i Eadﬁ%%tﬂ?%/@l%ﬁﬁgfﬁeﬂﬁﬁosﬁfond
as§etﬁ?olg_rs‘%ﬁ WAt conle8GbN8xBndl BoftHeMBe habti®d arsBFBUYh the
the die having an active area; reflow ng the
copdmaiinet ingterimbttorthepratonsien; gadup the die to forma

second asse such,that. a. connecti X from

¢ he SH1reRREERILY RS RbeTiet PR B K S i or T

to the protrusion; and surrounding the die with a

material to forma third assenbly. 2. The nethqd )
2. adbemasthgd pecardingnorclainy f 1 fisther paeludingforming %geﬁiessmn
. depr ion in the mask. 3. The nethod according to
1n§@£?%$§} wherein the conductive material is placed in

the depression, wherein the protrusion extends into

the d ion. 4. T t hod . di 1 |.ai. m.3
5. wilp ErheR ac eI PR S "Hhessid thr Fragubis® rgighels plaged
in glg%g%ﬁ{e%goﬁ,%ﬁér@i&l%é prdtklfstdieExtbids el 4@ debldskidg. gaps

4. The method according to claim 3, wherein the protrusion is a pad piliar.

"5. The method according to claim 1, further including filling gaps about the

reflowed conductive material with an epoxy compound.

6. The method according to claim 1, further including forming an under

bump metallization structure at the active area of the die.

7. The method according to claim 1, wherein the die rests on the conductive

material prior to reflow of the conductive material.

10
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27

refl owed conductive material with an epoxy conpound.
6. The nethod according to claim1, further including

wo osomiosiFsman under bunp netal | i zati on struct ur ePEL/US1066/041580
active area of the die. 7. The nethod according to

8. clTak methodvhecm@iding toecldine 15 &sther dnclutimgdonding 2 ve

terial prior to reflaw of the conductjye teria :
roda e ma St th 41§ S0t chteCtRa iR o7 BT ey ered
formng a redistribution layer on the die to forma
connection point for the active area, 9. A
9. sdnsasninandedipr paakiage domesdrasordissrtdicldm b claim 1. 10.
A net hod, conprising: placing a nask on a |lead frane
havi ng a protrusion, the mask having a depression into
1owhiAchethiod, pomaprisiagon ext ends; pl acing sol der paste in

the depression to forma fjrst assenbl.y; placi a die
on AREIRE agleasgsogjeﬁlﬂaé Iraiphyiee H;W‘P%“é‘h the fWE Hafipg 2

deEFJsEi%Yi"iHﬂ) WhRhSRS PRFrRAH &ibfisk @i se up the die;
ecuring the die to the | eadframe such that the sol der
f or mdacing evlder pisin itbthewlseressioa tpiform adirsrasasbbhe

active .area,.of the.di.e. 11. Th -dj to

ol aiHFGOE P PRPS Ao T ey PhG EAd S0uet B e

of trbfowif the seldeyipdéte aH raifslep thaudip; net al | i zati on
structure. 12. The net hod according to

. . l ai m 10, )
f ur tsReyring theudie ) thedead e sy tbal etsahf?é 39#%% CoRcston
nd. | f T t ding to clai m10,
beﬁﬁ?ﬁ%@?%ﬁ@ﬁ%% %gd fﬂlle%j%tfr% ag%g%ﬁglg%%ent the refl oned
sol der with epoxy. 14. The nethod according to claim
117 Ot e hB e LR O i 1D, RSBty Prepiting e achife

area of the die to provide an under bump metallization structure.

12. The method according to claim 10, further including molding a package to

hold the wafer and leadframe.

13. The method according to claim 10, further including filling gaps adjacent

the reflowed solder with epoxy.

14. The method according to claim 10, further including forming the

protrusion from the leadframe.

15. The method according to claim 10, wherein the solder paste extends above

the depression.

11
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15. The nmethod according to claim10, wherein the
sol der paste extends above the depression.16. A

woreaohos33sEonpri si ng: placi ng adhesi ve on a | eaPdT/HR06/041580

havi ng a through hole; attaching a die to the
1adHesiettmnd, chmpdisinghavi ng an active area; placing a

sol der ball,in the through hol.e; refl owing the sol der
ol Ieeng g R adithR BIEL A EiouRhitbf o and t e
| eadeftfa%ﬁﬁ}g alaie_tEHEe Hﬁ{e_@ﬂ@, BeCHE B bthotd fhiab Aekh,
further including formng an under gun’p metal ['ization

| ay eplagingtaroldastballdn dhethrongh heledi e. 18. The net hod
acco;

. e?'jo n% hé écﬁhép Pt toff‘dﬁth %?onh@%&fpk&qre&? B D9ivR and the

redistribution T'ayer on the die. . sem conduct or

lepdftdage fabricated in accordance with claim16. 20. An
article, conprising: a |eadframe having a protrusion;

a conductive material reflowed to the protrusion a die

1havinRGn&fodabidaind! 821 AR, §lrther hbBRIIMPIIrEhOih Biddrhe
refl owed solder; a nmaterial about the conductive

burep ertallizatbors kyer &t thhectiveanee of e dieadf r ane; and an
under bunp netallization structure on active area of
the die. 2 1. The article according to claim 20,

1§, urtthiegheth € lavebirathgaro @IAULT, ifgthemisk ddang fo@mang a
depression into which the protrusion extends. 22. The .

regdistribytionglayen of Hig 416 cl ai m 20, wherein the conductive
mat eri al includes

19. A semiconductor package fabricated in accordance with claim 16.

20. An article, comprising:

a leadframe having a protrusion;

a conductive material reflowed to the protrusion

a die having an active area coupled to the protrusion by the reflowed
solder;

a material about the conductive material to secure the die to the
leadframe; and ‘

an under bump metallization structure on active area of the die.

21. The article according to claim 20, further including a conductive mask

having a depressioh into which the protrusion extends.

22. The article according to claim 20, wherein the conductive material includes

solder paste that raised up the die when reflowed.

12
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sol der paste that raised up the die when refl owed. 23.
A device, conprising: a sem conductor package,
WO p@b083383): a | eadf rame having a protrusion; aPCT/US2006/041580
conductive material reflowed to the protrusion; a die
2havAndgvige, sempyisingr ea coupl ed to the protrusion by the

refl owed. sol.der: a eri.al,., about the conductive
mat ef F’%chtogd%(g[%?%(:kggéé’ lg‘lglé‘d{ncg't he | eadf rame; and an

undej |dadfRnisiaAtidgd Z piotaRidi;r ucture on active area of
the die._ 24. The deviﬁe according to claim 23, wherein
t he seppdustiygaaerigdelayed dothe MBHUHAYe a wafer bunp.

25. L£6n 3G Hbhg } Sirufivh b ehe reflowed
incl%gﬁﬂgﬁgh%on?con uctiggﬁﬁggilﬁgéiﬁgla dgpression
sdld¢r9 whi ch the protrusion extends.
a material about the conductive material to secure the die to the
leadframe; and

an under bump metallization structure on active area of the die.

24. The device according to claim 23, wherein the semiconductor package does

not have a wafer bump.

25. The device according to claim 23, further including a non-conductive mask

having a depression into which the protrusion-extends.
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