METHODS AND APPARATUS FOR FLI P- CHI P- ON- LEAD

SEM CONDUCTOR PACKAGE CROSS REFERENCE TO RELATED

APPLI CATIONS [0001] Not Applicable. STATEMENT
REGARDI NG FEDERALLY SPONSCRED RESEARCH [ 0002] Not
Appl i cabl e. BACKGROUND [0003] As is known in the art,
conventional Flip-Chip-On-Leadfranme (FLOC) techniques
require so-call ed wafer bunping as an internediate
step between wafer fabrication and | eadfrane
attachnment for sem conductor packages. Wafer bunping
adds significant cost and delay to the assenbly

i sol os. B O d

i scl oses a nethod o abri cat evices an

fabricating assenBEMISONRYET 98&%H3§A9@b03|tlng sol der

on a lead frane by neans of dispensing and screen
nting and attaching to a bunped wafer with sol der

é’%f% UNRE TORFRALRAPPHGAIIONF at 1 ead frame,
rr«@%@bmggku3|ng conductive epoxy, such as silver
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ed epoxy, for solder bunp attachnent. [0005] U. S
Patent No. 6,482,680 to Khor et al. discloses a FCOL
StmqiEMBWERE@ﬂRDING FEDERADE/YSSFUENSORED RESEAG SOl der on

d frane, attaching a bunp die, and reflow ng the
[QWPH@PtARHBP lteaches the use of a | ower tenperature
-melting point solder on the lead frane side than the
di e bu S|de or vice-versa. [0006] U.S. Patent No.

3§Gﬁﬁ$ Dt o Joshi discloses a conventional nethod of
[GU0B PR MBNknowh Cih Qﬁe rauit té(ﬁﬁeﬂloi@i dafp @lﬁFIOﬁlLea{Mﬁh@ oLOC)
a.lead frame, chip achnment, and ow. J
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0 hi p.serves as a drain contact for a MOSFET.
Slgﬁ‘%ﬁ?ntﬁPgélndfsi%l%Wége%sﬁeé’f YHE°HRI ti ng point of one bunp

(flip chip die) is higher (310C) than the other .

()g 4':'] 08) ..1 0 ' . L. .
[0 :S. Patent No. 5,817,540 to Wark discloses a method of fabricating FLOC devices
and fabricating assemblies. Wark teaches depositing solder on a lead frame by means of
dispensing and screen printing and attaching to a bumped wafer with solder reflow. Aside
from solder material at lead frame, Wark requires using conductive epoxy, such as

silver filled epoxy, for solder bump attachment.

[0005] U.S. Patent No. 6,482,680 to Khor et al. discloses a FCOL technique requiring
dispensing or printing solder on a lead frame, attaching a bump die, and reflowing the
solder. Khor teaches the use of a lower temperature melting point solder on the lead frame

side than the die bump side, or vice-versa.

[0006] 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).
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[0007] U.S. Patent No. 6,828,220 to Pendse et al.

di scl oses a FCOL package and process that includes
form ng a gold stud-bunping on a die. The attachnent
method to the lead frane is therno-conpression.

[ 0008] While the known techni ques above may provide
some inprovenent in the art, each requires bunping
the die thereby limting the current-carrying capacity
of a bunp and al so addi ng significant cost and del ay
to the assenbly process due to the required wafer
bunmpi ng. SUMVARY [0009] The present invention

[@Ee}gl ¥ *$aflht Itllg %5%2%%90 ?(ﬁg%{dg% U1 LoV %115@019 ggék@ge and process

rame connecti on I'm nates the ne
thapimekdes oresing wedodd sthdHmpnpigg owvat die. Thei attachnreah gethed o the lead
6 ewq(gmu%ggrﬁﬁa%kage assenbly is nore cost efficient
EV Py "Pini e the invention is primarily shown

and descrlbed in conJunctlon with silicon wafers and

[O(ii)ggﬁ x@é@ tgoo Cp%%qqte?ﬁ(x}lﬁy saaEJXv ?? gxco@gde%gm%(?ﬁ‘l FaHB/ggl@r?t in 'tl‘ie art,

I'Aven
eeﬁ:ﬁ meqmmiulmnqnnngce dieatherebmdimimignthe; wssremtrpage'n@r edpacity of a
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reqonetletfevBumpiag.eri al, such as sol der paste, on a
protrusion froma | eadframe to. forma first
assenbly, form ng a non-conductive mask about the

SPMMARSiI on, and placing a die, which has an active

[Oﬁggl Or[])résg ;nlvggttlo %?W«szmeﬂags & [‘%ﬁi tol"r;(ﬂ?d’e a die

EVGRate Ve ra to faise U .
letdfean eorm@ctfoorthataalmanaimjtlag@emmoguﬁﬁlonﬂh‘mf%bumpmg ith

thfsoar}pa%c Ll s%)r(rhg&% ctoxt g{@k‘é?eeaglerﬁb@clg ImlFe 85F %fﬁJIEHt%HQ ti.llmely

he Cohductive mater | rotrusion.
Whide hbel imantidruis pemaiilyc bhedimgnd dpmbmj iith gomn@ctmnewwl tsHicon
teri al
el i g b o i) 56 RRETANMigu S il BRachood ihat the
infentiohds alﬁ;éraabip ds semigondustorfroziptisly aed teglipaeasdip @ineral tekéing

togﬁﬁﬁauﬁ’% @eq,ll& t he conducti ve mat _erl al in the

ress wherein the protrusion extends into the
depreSS|on filling gaps about the refl owed conductive

[Ogﬁ)t &l grlle P et:p ofNthERAY¥tHRMROKREod f BEMEAT pRRingNE &donductive
IJf'p zatlon structure at the active

material, such as solder paste, on a protrusion from a leadframe to.form a first
assembly, forming a non-conductive mask about the protrusion, and placing a die,
which has an active area, on the first assembly. The method can further 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.

[0011] 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
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2 area of the die, and formng a redistribution |ayer
on the die to forma connection point for the active
area. [0012] In one enbodi nent of the invention, a

nmet hod i ncl udes placing a mask on a |l ead frane having
a protrusion, the mask having a depression into which
the protrusion extends, placing solder paste in the
depression to forma first assenbly, placing a die on
the first assenbly, the die having an active area,
and reflow ng the solder paste to raise up the die.
The nmet hod can further include securing the die to the

arga QL q”ftgea qe Mg I'l}or%‘rnf?é trjgglstr%g ﬁr?rlaa{: Hﬁh@dfé%nﬁ%'aogonnectlon

hé protr tive area of the die.
p@ﬁﬂﬁﬁ}mﬁhawnn@hod can further include one or nore of
preparing the active area of the die to provide an
under bunp netallization structure, nolding a package
[(l()(b2]hoi ohet dneboditicet afidie Ixre/anﬁqnammetfforilmth@s glapisg adjask ene lead

ref | oned ends,
oL SHor P PR ARl e DR profson extend

placing ebldpasztsee &bmteiebhesxdepr ésml @dﬁrst [a8@mbly.| nia%\rr&){l [déer on the

t nventi on. i
ﬁgg ﬁ%sgfn g/ g‘lﬁ dge hefw%?nr %lcrtrl’é'e ae\a/ti %n@%ﬂ%ﬁ&g%ﬁﬁ%&’% }gétggo raise up
thatdiea dhe mgptladdiae forthet fireludd h;ecsurmga thet die tel |tl@ lha;iﬁlamg sa¢h that the

tive area | agi sol r
sqig T éom};\srfiacorng? 18\r/1\ll %ﬁgvsg:te the ?t?um@r@%r{d] th? %&P)g ratr‘ﬁg e{)qlﬂlw]dle.
connecti on betmeen the active area and the | eadframne.

[Oﬁﬁa t hO I‘ulill!’hterh f rlutdggllygremoie f{prﬁ% ?E tlﬁ%g(le QﬂéEf'Bf the

T 287 ayer at acti ve e and
dié 0o mcn@deaan m&ur btunp bustaltiaticayssructune, i digks & pAckEpTp hok the

dié a]; rglme S @%g ggg? Qg?enp}/h%nlre B8ed Qolﬁgrnavﬁl?@g&&t ®rming the

pac a fePRET U aV|n rotru3|on ‘a
promtlsmhmd’rqnvée tead feamiea hndr extending dletsold@‘l'rr@stp FbﬂVP theidspressiondi e
.having an active area coupled to the protrusion by
the reflowed solder, a material about the conductive
[0PEd] elini arlothien asEctup® thehmvetitiont @ méfhod inghifdes plecing pghesiye on a

le%{ﬂﬁ%{dg PM%%‘;%?L%E&E' Qfhcfiln l’hctifért@ th@ﬁdl?egwevﬁleafﬁ@%aﬂﬁg an

€ Sem con UCt or pack age can furt her

activicarerd glaging @ neldetbiall én the dioughiolsgand refisyipethe sederibatl & form a
co%gcﬁgn B%}@e&r fﬂa gl Qre éﬁ@ ﬂfés}eadmﬁfee iThe tal26ho@ VA UtHiteY nclude

material 1nc paste that raised up the die
foxghing an ahieyviugp metalllzatlon layer at the active area of the die and forming a

redistribution layer on the die.

[0015] In a further aspect of the invention, a semiconductor package includes 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.

[0016] 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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30 [0017] In another aspect of the invention, a device
i ncl udes a sem conduct or package, including a

| eadf rane having a protrusion, a conductive nateri al
reflowed to the protrusion, a die having an active
area coupled to the protrusion by the reflowed sol der,
a material about the conductive material to secure
the die to the | eadframe, and an under bunp
nmetal i zation structure on active area of the die.
[0018] Exenpl ary device applications include, w thout
l[imtation, power interface drivers, autonotive power

(@33, $her BBELBE ROl S RUEHChEGH S cerfiafhilo 2P

rcui’t S, and power manageman
uBRIdElg aI])l:%‘BfﬁRhePﬂ'dv(ﬂg aQFotTisEn DRAWNGS: naEndrefiwed @@ﬁpmwon

Lnent s .cont ai ne I
ghedléarvgtgoan Gactlfl? %rr%a tc q?J] ﬁ)l WlBroWua 0{12) ltfgéé;eglé)g}glri Is%ltd?:rozri] material

alicak elie candmwp uitetdriadito \aecute thk edlam: trepladfiamy, aod amiunges, bump

002 show a schematic depiction
nﬁ%”%”ﬁW&E gefnggFﬁvgot@ﬁ@epackage in accordance

with the present i nvention; [0021] FIGs. 2A-D show a
[@%@at I g%égl Ce:,]apg ca%]:) amf:hliI et h?th \#rh?lﬁﬁﬁg’n i)gwfarqmé}fgce drivers,

cor ance
autdmiﬁivblmmar §A023k] ploGssing Audgradboraits csh@tmmd@ecurlty integrated
|ct%on of another process to forma FCOL package

“FWB%S% PUSHEE W TR t he present invention; [0023] FIG
3Al shows a top view of a |lead frane that can be used

g3A-E; [0024] FIG 3B |
B%ﬁ%%égﬁﬁgg?gﬂfggT&ﬁ%ﬁﬁ%‘ a portlon[of aL assenbl y
[0009INElk Exenipiey mndxodsmenmbmmmmmh@bl@swﬂtsw Frorg M%?nderstood
frt&rﬁ% ?'%lllosivu{il %%talﬁ?n&a Eies%rlgt?(m &i(érpﬂx Qctné@lcqi'og vnﬁ'nvjch@gic@&néangmg

ati structur [ 0026]
mBWH@&SUN$WhtIC depi ction of die having an under bunp

[OU%] aHdszﬁ& Phhowd st gclﬂgx{‘xéjcfcedegﬁgorﬁgf BBlocess to form a FCOL package in

accordance with the present invention;

[0021] FIGs. 2A-D show a schematic depiction of a further process-to form a FCOL

package in accordance with the present invention;
[0022] FIGs. 3A-E show a schematic deplctlon of another process to form a FCOL package
. in accordance with the present invention;

[0023] FIG. 3Al shows a top view of a lead frame that can be used in process shown in

FIGs. 3A-E;
[0024] FIG. 3BI shows a detailed view of a portion of an assembly formed in the process

shown in FIGs. 3A-E;
[0025] FIG. 4 is a schematic depiction of a die having an under bump metallization

structure; and
[0026] FIG. 5 is a schematic depiction of die having an under bump metallization

structure and an RDL.

DETAILED DESCRIPTION

[0027] In general, the present invention provides methods and apparatus directed to

forming a Flip-Chip-Can-Leadframe (FCOL) package. The inventive FCOL optimizes the
4°



DETAI LED DESCRI PTI ON [0027] In general, the present

i nvention provides nethods and apparatus directed to
form ng a Flip-Chip-Can-Leadf rane (FCOL) package. The
i nventive FCOL optimzes the 40 electrica

performance and reliability of inputioutputs (i.e.,
bunps) by increasing the Under Bunp Metallization
(UBM. Wth this arrangenment, significant cost savings
and efficiencies are achieved due to the elimnation
of wafer bunping. [0028] Before describing the

i nvention in detail below some term nology is

egct%gal’@%rg @% anll PelSB8 f'lﬁbu@'{)&tputﬂll ' Gﬁ’rﬁpéé/% §lcPeagthEthe Under

processe nber of "di e can_be
Bunmp Metﬂhzatxhre(W)s WithQhis auangmrc@t, suguef iq@arropeatisgsng gfficigacies

areackluevd:d% %ﬂ?rl rr}r{ir?aglg}él?{;\g%ffﬂf%a rpackage that can be

d as a conponent.
[0029] FIGS | A-D show an exenpl ary sequence 100 to

[dOggi Bsiore de crﬁnn&aco%lvgﬁfg)}l i gl]%triuﬁﬂl&w gﬁ'leotemn(lﬂgﬁﬂls dlscus?]ed As

age asse in accordance with
ispmes/e nm art i suiwemwafm arAgrQs‘lh@d/nmd mrocgsd sohata nugdhgr ¢frdiprgan be

cét%zo h e wa WSS AAe Bf E)rreud’“ é ol B n%}é\q;asatﬁmﬁ Eafgr a Qénlllk(ﬁ{du&%hlp or

into a pressi on an be like a
plviude, thaft |cdud teglaned dn asmrdefcupals beard s@@omPprent. ead f r ame
102 forns a bottomof the bow and a sol der nask 108,
or other deposited material, fornms sides of the bow .
[0029]oREGse e Slmenty exdmplap|scmengsaldd o 1pBlemenit ug pgbadiment of

8 M& ncell e presen
TS A b o, o 03 o s
1nder8penseshomtlo FiGiel Alepicad Siama 102 chidenaprojsign shoyw as a pad
plﬂgrl Xtel%ﬁéﬁelfl%)%6 egx%ssgcﬁpﬁ’)% WG caade hk@§ bW, BRSGith soldelr paste

ance d correspon |ng tO a stenci
l(téh |T(hk n@ssframe [@0Bps krbofemeriahe bewearden olfigrapsk 108, or other

dea)ng’ e A8 SerAl p{)%\lﬁ %ﬁéso@f %xo%o%)ft £NHeNGntodinent, NBe solder paste 106

ression romed in the mask. It
exufmdea disonw dtalbaYe arire ofidpbewki on 105 can have any type
of geonetry suitable to hold reflowed solder. It is
al so understood that the protrusion 104 can have any .
(0§38 st anyexerhplary esebedionsnt, e solderdagie hP%is é‘iSB?PSF%‘“t"p‘PB@?Pd‘}é/S“’“

Aﬁerﬁé\ljv@,@ th@ sEi&@d} rﬂ;@s% i @is WepRitdd) Such @k B keredrGR e, Adithsdisimee d

B, a silicon chip, i.e., die, 110 rests on
cmh@onﬁsktom&n@bth&@ﬁe%ast e

[0031] 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.

[0032] As shown in FIG. 1B, a silicon chip, i.e., die, 110 rests on the mask 108/solder paste
106. The assembly is then treated to reflow the solder paste 106, which raises the die 110 up
due to surface tension of the reflowed solder, as shown in FIG. 1C. By lifting up the die 110,
a gap 112 is created that can be filled by epoxy molding compound EMC, for example.

Suitable EMCs will be readily apparent to one of ordinary skill in the art. In FIG. 1D, the
5 o



106. The assenbly is then treated to refl ow the sol der
paste 106, which raises the die 110 up due to surface
tension of the reflowed solder, as shown in FIG 1 C
By lifting up the die 110, a gap 112 is created that
can be filled by epoxy nol di ng conpound EMC, for
exanple. Suitable EMCs will be readily apparent to
one of ordinary skill inthe art. In FIG ID, the 50
assenbly is surrounded by a material 114, such as
plastic, to provide the sem conductor package with
I/O pins 116. [0033] It is understood a variety of

- known sse n.be u ed
sRbSE SHIeSrg s Bpate) L PR g it P i SRR lctor
padRekeswittdem phaal 6. at t achment can be used I'n addition,
the sol der paste can be Pb-based or Pb-free. However,
it is contenplated that suitable conductive materials
(OBt it DARrsSRU derarigif bellkaedh plotB8H]carbEssed Zok-cBrtametnes of

anot her assenbl process .200.. havi n
thgj atsswmb geregxs'imféa %?enmr@gng, dRpE5151r1|ggan§r ggeerztasaﬂ]zalggghlrgeﬁt can be

u&adlnmcihﬂnaﬁ tRO%]danpastcaf ibe Patbased WF Pa{ﬁee Hdvaverek isspdemplated

fromthe lead frame 202. Thi eonetry. for the pad
thaf quitale eqpdutixpmplgrials BR(BFfetBa“lfs’Fdﬁ'gm%y e |¥det y of well

knomn processes i ncl udi ng stanpi ng and 00|n|ng [ 0035]

Ider ste 2 covers,
oni Bl 2R Byt e Segith. Foas pob T RE Bt sl i
plo€&¢ 106 8MEIGR02A-DIhe pebicess2Am, itlse pddapitidr 20v hasearsubete surface

B P A By g5, 30 Bl o v

fo2ehBd udifg Eh&iet? B weh&nass probdsyesiishpliglsagpihg asdediniag by
nmol di ng. [0036] FIGS. 3A-E shows a further enbodi nent

300 of FCOL assenbly in accordance w th enbodi nents
[OQBS]t herig o) tsblder paste FOCCOVSA, thamaad»ﬂ@s i20¢ andipessita¢ pa02f a

e R B TR R 2 e I R e s
206t &8hodA4n FEG. IH)edgie oddeess B3A6wEdras st wdem H&. 2§, ®ogise up
g i S G o irE B P PARRL i gty Wb £ shovn 10

material 302 and as shomn in FIG 3C, solder balls

[Oﬁg(g dﬁ’q%r ;ﬁ? \%ﬁ Iwascae %r%x E:r]r?@odgr{ﬂgni) l’)lg@ op (I}IC é%ﬁl}n mt E&ordance

ere ‘connections are desired
whls sebbdiynents of eninféitiopelh Rifd 3 As a hdivmi v manr@.l 30%!9 Pl%‘ﬁé on

a %g% &g '3?%: (fé‘“ %VYE %B&a ﬁlg E:)?e]!ﬂé)‘#ﬁ% %gsﬂév{/ fr GOMIE $hin®R04. The lead

frame 304 has through holes 306 for solder balls 308 to provide electrical connections.

[0037] As shown in FIG. 3B, a die 310 is attached to the adhesive material 302 and as
shown in FIG. 3C, solder balls 308 are then placed in the through holes 306 in the lead
frame where /O connections are desired. The assembly is then flipped and as shown in FIG.
3D, the solder is reflowed to provide a solid connection between the die 310 and the lead

frame 304. As shown in FIG. 3E, the assembly is molded and I/O pins attached to the

lead frame.

[0038] In the above embodiment, the inventive lead frame configuration enables the

use of conventional solder ball attachment processes. When the die is directly attached and
6 (o]



frame 304. As shown in FIG 3E, the assenbly is nol ded
and /O pins attached to the |Ilead franme. [0038] In

the above enbodi ment, the inventive |lead frame
configuration enables the use of conventional sol der
bal | attachnent processes. Wien the die is directly
attached and 6 the adhesive is cured, sufficient
planarity between the die and | eadfrane can be

achi eved by using el astomer attachment or by using

non- conducti ve adhesive or epoxy wth pre-determ ned
nﬁn-conduct ive filler size, for exanple. FIG 3Bl

shows .an. ex . [ ' ofr.N@R- £QN '

o Ry i SURHE e RE By MRl a0 ST can b
aclgﬁ@gétbyyasiog chistoinee ditathmeet @by wingpesedndistiyiiadhesite or epoxy

adfra 304 and the. . di - I r e

3L AT, PG Rl i, T b pR) oo

exepplary 3deBsilefi ovieexafimpbrecofddode] fillpGelementsodk!, gfiown having a
xempl ary under, bunp. netal L '

Sp?‘SH‘fn%?ggﬁP‘ﬁ?tf}bﬁFﬂ%sbr © o}amcfﬁ%égisé%tg!rj]?) g%‘{egg?ﬁ ealr?acg(r:atnilev3e94 and the
dieand. pEct Allealahedhal dee baourreunded by inontcordictiyg aghesive or
R .. Asilicon die 401 includes a UBM structure 402

eﬁ(oéggzlégor%’ﬁmgﬁe‘active bond pad 404, for exanple. A
m?feL passi vation | ayer 406 covers the die exclusive
e U reas,, [ 0040] bSy unge : R
[O;bt’zﬁact ur Eﬁl(‘gh Lﬁa%hé’[w 3 W d?){?hglcl)aﬁ)r[i g_urfe utggﬂnr%ég‘?hza?%g )
conéigamtiof 40pfurtdicut apnapphi eatdctine. bood padatrpt @f the die (no
ecqond UBM s une.45 e .\M '
re BB PROrST BOD) for fa e R iRy UBAERriclf 107 Reated
on; a); acgixabpidepad 4080401 examplpe dewalfer pashivatiBMagerr496tcqres the die
450 camvigye a variety of configurations.
exﬁg‘é%loggjf sulta ﬁ%'e UBM configurations are set forth
below in Table 1. As shown below, the UBM structure

oW 4l 5. de '

ol A 1 O s e
thé\nedde lof antpigulaB@pricajm. Bpoeagplag|second UBM structure 450 can be
wizkEEhE AR Ald ieM sliuefark FREHaRAE 3dalS current levels, for example.

[0041] In general, the UBM structure 402, 450 can have a variety of configurations.
Exemplary suitable UBM configurations are set forth below in Table 1. As shown
below, the UBM structure will depend upon the material of the bump.

Table 1 Known UBMs for Gold, Copper, Aluminum, Solder and Nickel Bumps

Bump UBM Process
Gold Cr-Cu Electroplating
Ti-Pd Electroplating
Ti-W Electroplating
Ti-Pt Electroplating
Copper Cr-Cu Electroplating
Al-Ni Electroplating
Aluminum Ti = Evaporating
Cr Evaporating
Solder Cr-Cu-Au Evaporating / Printing
Ni-Cu Electroplating / Printing
Ti-Cu Electroplating / Printing
TiW-Cu ‘Electroplating / Printing
Ni-Au Electroless / Printing

70



Ti-WElectroplating Ti-Pt Electroplating Copper Cr-Cu
El ectroplating AI-N Electroplating A um numTi
Evaporati ng Cr Evaporating Sol der Cr-Cu-Au
Evaporating / Printing N -Cu Electroplating /
Printing Ti-Cu Electroplating / Printing TiWCu

El ectroplating/Printing N -Au Electroless / Printing
70 Al-Ni V-Cu Sputtering / Printing N ckel Ni

El ectroless Ni/Au [0042] FIG 5 shows an exenplary
configuration 500 including a die 502 having an RDL
structure to distribute die I/Cs as desired. The

configuration 5OGAL5FVk3952§3Mﬁ£$ TEHIR gbond’pad 504

A

on whi ¢h-a—UBM-st-tcture 508, 1.5 waf

: ek N BldcioltddGRAF- A er
passi v or the
UBM ar eas. Between the wafer passivation |ayer 508

[ggfzs]it hgt UBM}SS% léﬁé;dtd{] &n ngémbllﬁrﬂ e6idteRhtan f00Skcludyigra die 502
! vation wth a final passivatio 12 .
havipe on KAk YBRUS FUAiSHRMIS OF, U0ss %Ma@@ Cagggitandh 500
mgggllb% a8 Alagmﬁ{t%&ﬁ M&c?f)ﬁﬁséd /olp_)wHi&lt BQJB’I}/IS&NCHM& 806 toloaated. A

1 | ocation or coupling to eadf r ane. 043
BB Garsweaos loter GAB oHwBbY It oo e T EMLGIFSCT gD the
WQ@%ZF@QVJ&D)% A& 808 aad theagdn@skucelte | eels rcaad iangirdt hieyer

need for wafer bunping. This arrangenen royj des

paseivriien 8Ht wetb it el PBRSVRdieR [ayegPd? SRR Of Egd‘%‘gﬂ%r%?m >06.
- ThOOBRREYEY5 (6 G1abIBVaR AL R WG (18))26 bt Qistribiuteiito@ desired location
di mensi ons. The inventive techniques are applicable

for spupjvietio pdesdfameand ball grid array packages. Larger
UBMs can be dedicated as I/Oto carry higher

[0043] 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 and 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 UBMs can be dedicated as I/0 to carry higher

currents. Larger UBMs can be assigned as thermal bumps in direct contact with

thermal pads or leads.

[0044] One skilled in the art will appreciate further features and advantages of the
invention based on the above-described embodiments. Accordingly, the invention is
not to be limited by what has been particularly shown and described, except as
indicated by the appended claims. All publications and references cited herein are

expressly incorporated herein by reference in their entirety.
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currents. Larger UBMs can be assigned as thermal bunps
in direct contact wwth thermal pads or |eads. [0044]
One skilled in the art will appreciate further
features and advantages of the invention based on the
above-descri bed enbodi nents. Accordingly, the
invention is not to be [imted by what has been
particul arly shown and descri bed, except as indicated
by the appended clains. Al publications and
references cited herein are expressly incorporated
herein by reference in their entirety. 8 CLAIMS. 1. A
i , conprising: placing a conductive material on a

protrusion froma leadfrane to forma first assenbly;
form ng a non-conductive nmask about the protrusion;
1Pb§%kﬁ%dau§&§m9 .the first assenbly, the die having an
active area; reflowi ng the conductive material to

r ai selasprgtshe@ndiaiveondtonsha spotndon fesenispdiranety forae
ﬁat%ggﬂﬁﬁtion extends fromthe die active area, through
tHé>Conducti ve material, to the protrusion; and

sur r demdigig nbieomtiuetivg tlaslaabmat theipadtrasporiorm a third
assembly. 2.. Th ondi & ' ardal t her
el el e i T B ESe AEAC UL Aot LT bagle )
met hoeflcad i theti cogd wative Inziterial to vatigsruwi the dieetodora aceqone
material, i,s. pl J L Q% '
5P upbl e e F B RE bl el O FERUREL ARG IEE Hhdulllhe
casivotivi mgtetial, 6d tierpr@rusideaad n the protrusion is a pad
pillar. 5. t.h ' i urt her
inc|SHFHEdF%Fﬁ?g%‘ggg%ﬂg%gﬁ?kt ghggﬁkgﬁg%%ﬁ%%nductive
material with an epoxy conpound. 6. The nethod
2.acf§9 En%t)h%% 8018} B o fim U ELARE id MR iR Bhirf X BPRGsRA in the
under bunp netal

izatidon structure at the active area
mafk.t he di e.

3. The method according to claim 2, wherein the conductive material is placed in the

depression, wherein the protrusion extends into the depression.
4. The method according to claim 3, wherein the protrusion is a pad pillar.

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.

8. The method according to claim 1, further including forming a redistribution layer

on the die to form a connection point for the active area.
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7. The method according to claim1, wherein the die
rests on the conductive material prior to reflow of
the conductive material. 8. The nethod according to
claim1, further including formng a redistribution
| ayer on the die to forma connection point for the
active area. 90 9. A sem conductor package forned
according to claim1. 10. A nethod, conprising:
pl acing a mask on a | ead frane having a protrusion,
the mask having a depression into which the
protrusi on extends; placing solder paste in the
9d%p§e%§§drf?lﬂc&)9p£c@5é@ Borinkd Stcoagingidtim pl acing a die on
first assenbly, the die having an active area;
reflowing the solder paste to raise up the die; and
gegqﬁaggjggﬁpghggto the | eadframe such that the sol der
orms a connection between the protrusjon and the

act i plecing@anask op ladeadl fsame having iz ProlEteR the By 8%
d%JerstﬂBthQm }Hméﬂ%rdtﬂﬁloﬂ%{e&dpf eparing the active area

die to provide an under bunp_ netal |ization
st r uplaging solder payteen et depEPsaiee & trmg firet aspembiys1o,

f ur t P gQilléJSH ﬂﬂg ffi‘l:ilagéerxlri:‘bl%l tRAGK AFEng On BAhE ardah R ORHIRS the

rane . The met’hod according to claim 10,
ﬂﬂﬁrmhﬁﬁﬁ}ﬁwkumﬁh@d$iwvﬁng gaps adj acent the reflowed

SO| dgfou tl]xe %Raot)éxhe kﬂdfrgﬂ@sdmttm ¢hAQLRF €irRg atcOnfdcabin
urt er i ncluding f orn1ng the protrusion from the

thwa@fthan@truilsn ah herpstivpareacEeditig to cl ai m 10,
wherei n the sol der paste extends above the
depression. 16. An article, conprising: a |eadf

I halhergethopresprding orplaim %ﬁur&&aw&@awrﬁ%wgﬁﬁwffae grea of
thS QR 6954+ A bReMbEH mehliatioh tsi@s. ext ends;

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.

16. An article, comprising:
a leadframe having a protrusion;
a non-conductive mask having a depression into which the protrusion extends;
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
10°



a conductive material reflowed to the protrusion; a
di e having an active area coupled to the protrusion by
the reflowed solder; a material about the conductive
material to secure the die to the |eadfranme; and 100
an under bunp netallization structure on active area
of the die. IT The article according to claim 16,
wherein the conductive material includes solder paste
that raised up the die when reflowed. 18. A device,
conprising: a sem conductor package, including: a
| eadf rane having a protrusion; a non-conductive nmask
havi n t Q. ext ends;
o conauiiel SEREERLAA B L bRy e e O o o
di e having an actlve area coupled to the protrusion by
lim?hg ;?rftlf:l%taccor ,d¢ El’ahn? 1 @B\Lﬁerr 1ﬁ|tlp1ea$6(ﬂgﬁct;vg En5Q 00 Hetud¥Esolder
5-Sectre the die frane; and an
pasnecibnt daisapupreteali¢ whert Ie@nwsd ructure on active area of
the die. 19. The device according to claim 18, wherein
the sem conduct or package does not have a wafer bunp.
18.1A device, comprising:

a semiconductor package, including:
a leadframe having a protrusion;

a non-conductive mask having a depression into which the protrusion extends;

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.

19. The device according to claim 18, wherein the semiconductor package does not

have a wafer bump.
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