SEMICONDUCTOR SYSTEM WITH FINE PITCH LEAD FINGERS AND METHOD OF MANUFACTURE
THEREOF TECHNICAL FIELD The present invention relates generally to semiconductor packages,
and more particularly to a system for wire bonding die in a semiconductor package. BACKGROUND ART
Integrated circuit dies conventionally are enclosed in semiconductor packages that provide protection
from hostile environments and enable electrical interconnection between the integrated circuit die and an
underlying substrate, such as a leadframe or printed circuit board (PCB). In semiconductor packages
using a leadframe, the leadframe is the central supporting structure of the semiconductor package. A
portion of the leadframe is internal to the package, i.e., completely surrounded by an encapsulant. For

purposes of high-voiamedovnoest @RoSWSHEM VRN QNI Sir CRIKBS BSF NGRS IRIStry practice is to
etch or stamp a thin sheet of metal material to form a panel or strip that defines multiple leadframes. A

single strip may be formed to incMEa HOI O Mrays RATCTERE SHIDREGE including a multiplicity of
leadframes in a particular pattern. In a typical semiconductor package manufacturing process, the
integrated circuit dies are mounted and wire bonded to respective ones of the leadframes, with the
encapsulant material then being applied to the strips to encapsulate the integrated circuit dies, bond
wires, and portions of each of the leadframes. Varieties of techniques are known for interconnecting
an integrated circuit die to a substrate. ThesgdeghiiENESIR¢lgde wire bonding, tape automated bonding
(TAB), and flip

The present invention relates generally to semiconductor packages, and more

particularly to a system for wire bonding die in a semiconductor package.

BACKGROUND ART

Integrated circuit dies conventionally are enclosed in semiconductor packages that
provide protection from hostile environments and enable electrical interconnection between
the integrated circuit die and an underlying substrate, such as a leadframe or printed circuit
board (PCB). In semiconductor packages using a leadframe, the leadframe is the central
supporting structure of the semiconductor package. A portion of the leadframe is internal to
the package, i.e., completely surrounded by an encapsulant.

For purposes of high-volume, low-cost production of semiconductor packages, a
current industry practice is to etch or stamp a thin sheet of metal material to form a panel or
strip that defines multiple leadframes. A single strip may be formed to include multiple
arrays, with each such array including a multiplicity of leadframes in a particular pattern. In
a typical semiconductor package manufacturing process, the integrated circuit dies are
mounted and wire bonded to respective ones of the leadframes, with the encapsulant material
then being applied to the strips to encapsulate the integrated circuit dies, bond wires, and
portions of each of the leadframes.

Varieties of techniques are known for interconnecting an integrated circuit die to a

substrate. These techniques include wire bonding, tape automated bonding (TAB), and flip



chip bonding. In wire bonding, a bond pad on an integrated circuit die is attached to a contact on a
substrate or other microelectronic component. In the case of leadframes as substrates, the contact is
referred to as a lead finger. In forming the wire bond, a bonding wire is fed through a capillary, which is
guided under computer control. A ball of molten wire is formed at the tip of the wire. The ball is then
pressed agaifirthenpivad Wawisprdinge s hortipeit uindiategrid contacdiofithtiashpdtrasofsiphing a "ball
bond.” Most eamm@atacthe: Baltbpiddsifernad Anisarndnad ofdheriricaraird sirquitgigdather than on
the contact of the substrate, The other end of the bonding wire ty)BicaIIy is attached to the contact of

the substrate ST ECEHBEAd™ 1 4 I&8eHNSEhaLIvERES e ngrgyP R detibardi gt Wit through the
capillary as thieaapianppressesitha ygieladaidst toenpaniachablha sabsif atelid bordingtedd carrying
the capillary ig (glracted o leave Awirs (alathe stitsh. Fhergafier e ire.qlamp. carrigd e bonding
head is closed, tearPng the wire as the bonding hea réffacts turther. P fn convefttional ¢ Ip-on-board
(COB) structdresr e ipatciteldtesreuhiticiip roihermbetbetadtroMestsmponeht ibeabrtheyits a substrate
with the activg,ghitfpeg efdhsRIGReIsCHiRNigEcomPongRliaainc WAL vay tomthesykstrate. The
back surface of the microelectronic component is adhesively bonded to the substrate. The bond pads on
the microelecBiifé'®omponent may then be wire bonded to lead fingers or contacts arranged on the
surface of the substrateotbeelactiicahly woidple tie: mickadhesironihed wponenithottbelsubsisate: The
bonding wire may ext aterally outwardly a from a stitch.bgnd rather than geperally perpendicularly
outwardly, 2 B e T e e e
significantly srrillerythartha bepilbondrésetaghimited gamsirilelsptrstivickivesdsifalte Bohdivgngire.  As

the t_rend tOWﬁé&’d%@ﬂﬁ%ﬁﬁ%ﬁBﬁ‘Qﬂﬁ@GB@&'@Q&&&%@%@& I_El%‘% {ReashRRd fAlhighar Wikgdensity in a
semiconductor package. Bond pads on the integrated circuit die have been formed smaller than or equal

to about 45 nSIERMSASISHcPE ke '&‘é’r‘?éﬁ‘t%/,hﬁﬁﬂ TSRS HERS H?Ffi@’lh‘i’t’y%th‘?a?ﬂ%&ﬁﬁ‘ﬁ?& &l&4dfframe with
fine pitch leadufihgers. Consequently, lead fingers have remained at a width of about 90 microns to
accommodate the tolerances involyed in stitc ing_baond wires ta the lead fingers. Additionally, the
oper surfaces of 1 1O ATGEE ST Aoy cUTE) BRAQHy HrkiRGH i IE D St et pond
onto the leaddfilgtisciiutordimepyneneres hgdedntnoacebptalslevstiuthon foivaanufestueingha
Sem'CondUCt%%Ef@&@ntf@}!&%]@égtffﬂ&ﬁé%ﬁ%rkﬁ?‘i%@ﬁéﬂltﬁl@JHB@tﬁtEC.hThe payutings.tgrthese

ug

problems have been long sought but prior developments have not taught or suggested any solutions and,
thus, solutiorf8ddHRESLHreRie A RAVE dhg BRidedythorde SIAIRE MWRHE . DRSCrORURE 88 THE
INVENTION micrdélecpigse sbiippliomprevaes &inabattdab neantilgeivringasemicandeciar package
system inclugjna; providing 2 dig haying. plurality.of sontagtpads; frming.a leadirame haying a plurality
of lead fingers wit a?tops of pre e{erminea feng S, the p urarmy of lead fingers'having a fine pitch and
each having autrsipézoibtlal brodmgectionagttashia dpeepliy ity efdiu avwsy toother plucllitgrof ek fingers, the
plurality of bumps AR e RS RXISRFIPIREYRNG thewidtha of s lipRszOidaL GRS aRFHABs, and
clamping down on the two sides of each of the piurality of lead fingers; attaching a plurality of bond wires

to the pluralit){dF RbaRePaFensREdERTHg T2 R rignty SrBvAlWredid theadibeatybsisuiiedand forming
an encapsulagitremal hetpunaditief igankfinparsg thieedie, and the plurality of bond wires, the encapsulant
leaving lower surfacAeSs BE tthenglrralit of Ieigd finrg.ers chosed The present invention &Rrpvides a

. t OW. smakier semiconaucto ac]fa €S 1ncreases, there 1S a ne T.
semiconductor package with a leadframe having a fine pitch of arrow lead fingers. ertain
embodimentdighthevirnvdmtion haveotherdadivaptalesinbadditioh to dreimplgeedf tivogalmbationed above.

The advantages,wil REFOMAARRA SPELRINBSB KIS iR R a48RAINSRTIBR fplawing detailed
description when taken with reference to the accompanying drawings.
difficulty in manufacturing a leadframe with fine pitch lead fingers. Consequently, lead

fingers have remained at a width of about 90 microns to accommodate the tolerances
involved in stitch bonding bond wires to the lead fingers. Additionally, the upper surfaces of
the lead fingers are not always flat thereby making it difficult to perform a stitch bond onto
the lead fingers. Accordingly, there has been no acceptable solution for manufacturing a

semiconductor package having lead fingers on a leadframe with a fine pitch.



BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a plan view of a semiconductor package

system manufactured in accordance with an embodiment of the present invention;

FIG. 2 is an

enlarged partial cross-sectional view of the structure of FIG. 1 taken along line 2-2 at an intermediate
stage of manufacture; FIG. 3 is the structure of FIG. 2 after wire bonding; FIG. 4 is an enlarged
cross-sectional vieWwdftieasi¢adhfisigrioblsawrhaneresnd tigvingeht that pppe devalriacisalesradaince with an

embodiment g, Ine HresenkiRY @Rl Aiutiont ad SR @NGMRRGEH ¢he ?@Eﬁ%ﬁaﬁé@@%% 1lred finger

having a non flat up per surface in accordance with an embodiment o

he present invention; FIG. 6 is
an enlarged dimths, af’dtfmger after performing a stitch bond operation; and

FIG. 7 is a flow

chart of a system for manufacturing a semiconductor package in accordance with the present invention.

DISCLOSURE OF THE INVENTION

The present invention provides a method for manufacturing a semiconductor package

system including: providing a die having a plurality of contact pads; forming a leadframe

having a plurality of lead fingers with flat tops of predetermined lengths, the plurality of lead

fingers having a fine pitch and each having a trapezoidal cross-section; attaching a plurality

of bumps to the plurality of lead fingers, the plurality of bumps on the tops, extending beyond

the widths of the trapezoidal cross-sections, and clamping down on the two sides of each of

the plurality of lead fingers; attaching a plurality of bond wires to the plurality of contact

pads; attaching the plurality of bond wires to the plurality of bumps; and forming an

encapsulant over the plurality of lead fingers, the die, and the plurality of bond wires, the

encapsulant leaving lower surfaces of the plurality of lead fingers exposed.

The present invention provides a semiconductor package with a leadframe having a

fine pitch of narrow lead fingers.

Certain embodiments of the invention have other advantages in addition to or in place

of those mentioned above. The advantages will become apparent to those skilled in the art

from a reading of the following detailed description when taken with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of a semiconductor package system manufactured in accordance

with an embodiment of the present invention;

FIG. 2 is an enlarged partial cross-sectional view of the structure of FIG. 1 taken

along line 2-2 at an intermediate stage of manufacture;

FIG. 3 is the structure of FIG. 2 after wire bonding;

FIG. 4 is an enlarged cross-sectional view of the lead finger shown in FIG. 3 having a

flat upper surface in accordance with an embodiment of the present invention;

FIG. 5 is an enlarged cross-sectional view of a lead finger having a non-flat upper

surface in accordance with an embodiment of the present invention;



BEST MODE FOR CARRYING OUT THE INVENTION In the following description, numerous specific
details are given to provide a thorough understanding of the invention. However, it will be apparent that
the invention may be practiced without these specific details. In order to avoid obscuring the present
invention, some well-known system configurations, and process steps are not disclosed in detalil.
Likewise, the drawifi§g- shdsvitiy ematasdirlentsiontioé sykrshiiagerselial-dreipanngatictial hordo scale and,
particularly, s(qmgt%t,%(gimensions are for the clarity of presentation and are shown greatly exaggerated
in the FIGs. Generallly the device can be operated in any orientation. The same numbers will be used in
all the drawing FIGS! (b relisd fiPthehahfl aarsAtsor MapHEREEIE L FTBIFIIUEon RIET e is defined
as a plane pakaiedioctheidomegnéienalplaneor surface of the semiconductor package, regardless of its
orientation. The term "vertical" refers to a direction perpendicular to the horizontal as just defined. Terms,
such as "on", "above", "below", "bottom", "top", "side", "up", "down", "higher", "lower", "over", and "under",
are defined with respect to tBESIDNZODRINURMEARR YING 0UT THIEMINW E$TUSR0 herein with respect to lead
fingers means lead fingers having an upper surface of a width less than or equal to about 40 microns. The
term "fine pitch" as iselché&ridow mealescaipistanceniessishgrofieqieadito alrogi @ micpomsdsetween leading
edges of adiqipipgdradJingsisin Br'eRdiiam%n. HRARINGIGFIGndniaieinsaRwMIR Plan view

of a semiconductor package system 100 manufactured in accordance with the present inverition. The

semiconduct8Ff PEEKSEE Eaeshibesspicifigels @ileatmeidie oy okliebreingbpperseeiuysadfame. The

leadframe 102 ineludes diespac:d Oshansaipwnbrrpbleaddpgsrs niboGiletatadmaeund the periphery of
the die pad 104. Each of the \?ea fi\;l%ers C&iOG.is a narrow Ietad ffit?)ger Qavir]ig a nar(rgow Widtht108 of less
than or equal to abott AT SHiIErE e SAARR SO OE ARV S HRESIEER A% 0 BPILSAER e qual to

a_bout 90 micaodmt_laaswlechmﬂgmrdtmwﬁﬂg_m td éxdgﬁrmfds'amsfmmr the clardjeot b2eismtiaohed to the
die pad 104. The,dieilla maye allached ysing ﬁé&'%"‘i%%ﬁ‘i‘i?%ﬁf@&é@i@%@ﬂ%é%B&%%VYE‘)m uch as an

adhesive, an adhesive tape, or’other suitable means of attaching the die 112 to the die pad 104.  The
die 112 inclugES™2HOnbERcoTXRm AR hsan 8/ 1h Bediesdnd elkbthreflpiang o the iecpioorhe s8Rtact pads 114
have a numbgegtiend wires 116 of set lengths attached with a ball bond 118 formed using conventional

wire bonding equipment. The bond wires 1lﬁ is attacrbe to the nLhmber oIﬁI ad gn ers 106 by forming a
number of bumps 1287 & Hid VAP B3IndS ARSHJTHA LS ARG GrrKEG SAH R FESIo8 $hE Wilch bonding
the bond wirgdahd Gtosthtadsundpthd 20miconductor package, regardless of its orientation. The term

“vertical” refers to a direction perpendicular to the horizontal as just defined. Terms, such as

13 2 "n 2 (13 9 (13

on”, "above", "below", “bottom”, “top”,

2 (13 99 13

side”, “up”, “down”, “higher”, “lower”, “over”,
and “under”, are defined with respect to the horizontal plane.

The term “narrow” as used herein with respect to lead fingers means lead fingers
having an upper surface of a width less than or equal to about 40 microns. The term “fine
pitch” as used herein means a distance less than or equal to about 90 microns between leading
edges of adjoining lead fingers in a leadframe.

Referring now to FIG. 1, therein is shown a plan view of a semiconductor package
system 100 manufactured in accordance with the present invention. The semiconductor
package system 100 includes a leadframe 102, such as a copper (Cu) leadframe. The
leadframe 102 includes a die pad 104 and a number of lead fingers 106 located around the
periphery of the die pad 104. Each of the lead fingers 106 is a narrow lead finger having a
narrow width 108 of less than or equal to about 40 microns. The lead fingers 106 have a fine

pitch 110 of less than or equal to about 90 microns measured edge of lead finger to edge of

lead finger.



An encapsulant 122 is formed to encapsulate the die 112, the lead fingers 106, the bond wires 116, and
the lead fingers 106. The encapsulant 122 leaves the lower surfaces of the die pad 104 exposed.
Referring now to FIG. 2, therein is shown an enlarged partial cross-sectional view of the structure of FIG.
1 taken along line 2-2 at an intermediate stage of manufacture. A wire bond assembly 200 is
representative of thé disrhbisattiashe bioritie dhowhliftFikbe dieTHe wire tsaidchsdenitgya 30MrMeludes a die

202 attached,ie:ignPR:20th RUEHaS tRIFiR RRCAQHShaRIRFIGade Q5 QfiRer Sthsitateakhe die 202

has a contact Pad 206. The contact pad 206 is representative of the number of contact pads 114 shown in
FIG. 1. A lead'figa B8 Y& diesobs e B4HE humber of lead fingers 106 shown in FIG. 1. The lead
finger 208 has a butie k01 inethd@s’ Enupper stictaca:t Padsbiid praditisheepresiantativenotdibe number of
bumps 120 s in FIG, 1 ferring now to FIG. 3, therein js shown the structure of FIG. 2 after
wire bonding E:%vz?é] ezﬁ%tt%c%ﬁgqsegzﬁnagera ) l%gfn%%oftg%v\\?vé?e \rflv{r%e(l?osrg\%llenn %Se%#gﬂ%eﬁ %F\Eygrd bonding
method is a Wité barding froeesysmewhivisw gmhdvwre @doisesubjecrid thbavsbrdiergltdtite contact
pad 206 on the.die 202 R0dIRstteR 1‘89&‘@&5&5@ ihe Ma%ﬁ%eﬁﬁ%ﬂﬂﬁg?rlg@ﬁt mid-M? bond wire

300, such as a gold (Au), copper (Cu), aluminum (Al), or other suitable conductor, is bonded to the
contact pad R981riteredhs siZeras B itd Boeris KihisbbirkP g hafopdaviss UMy a wire

bonding appanathsripciiading a capillary (not shown). The capillary is generally cone shaped and has a

through hole through which t wire 300 is fed. The capillary incjudes a nase th pically is used to
form bal bonds and Sk BOLUE HEbel S me SRR Aot T R o SRt BAEE prossed
against the comdovipesdl 206amHbcDaidSifeameldat e enchipfulhet Wikl eretiidgwhestigastsiid bond wire.
As the capillary griligsiBressideqheat is provided by either heating the capillary or using a light ultrasonic
scrubbing action to cause a ball bond 302 to form a bond between the bond wire 300 and the contact pad
206 underneath.  RYASHRIMMJNTEF trie BEME Wird 300 48 TRERSEPBTIRGF RS Fd dtdhecaplilary. The
capillary is lowereaisorthat Fhe. naskeprasse sige Portiamofikenkandewinge3dthagamaitbe hunpg 210 on the
lead finger 208. The capillary is ultrasonically yvibrated to form. a stit ond, .or,\wedge bond, between the
onc wite 300 B Tt B A8 P e s e o S T G 500 eaving
stitch bond ohatire dseambl2 290 incRéderridly 3OW ataFia! ), théirehds28Aoswabaasrdssdseptidriiview of a

typical lead figgenAQie; acepiRRcE s amemiedimant Af dgLr9senblventieth dhedaaddinger 400 is

representative of at least some of the number of lead fingers 106 shown in FIG. 1. The lead finger 400

has a trapezdidaPEE a2 EcebGRHMPAL L pYErd e d Yodorme i Gpper siftddénan2?A84sthe narrow
width 108 of lepfeibaatab e tHOnMaans:. lead Hipas heerndisaavenesl thalla secufiadaondscanr be formed

when the bu 21§ overs the flat upper surface 402, exte beyond the.widths of trapezoidal
Erace-soeton o B I R s e P R R S O NIAREERI o sides
404 of the ledd fing&t U wmanddéislightly sloped so that a base 406 is wider than the flat upper surface

402.  Referring noyLin gl G «Sh8ESIR iSShAYR ah6iasaisectianal viem@ 2nicaldand dinger 500 in
accordance with an embodiment of the present invention. The lead finger 500 is representative of at least

some of the rintber Yt ledbrrfbleame Showie it flereard wirebidlipgigePabo/h A wahpevbigal
cross-sectiomwithh@inanxilat kipaeiospdase BPXhidnex nendlaiBoerisuitdead0s saim hadagged, rough,

grooved, or ofher confiauralipn andnas 103 NatQW LT, 188 oL IGeshan ARPSE 42 TG ange,
208.

The bond wire 300, such as a gold (Au), copper (Cu), aluminum (Al), or other
suitable conductor, is bonded to the contact pad 206 on the die 202. The bond wire 300 is
connected to the contact pad 206 using a wire bonding apparatus including a capillary (not
shown). The capillary is generally cone shaped and has a through hole through which the
bond wire 300 is fed. The capillary includes a nose that typically is used to form ball bonds
and stitch bonds. A ball is formed at the end of the bond wire 300. The ball is pressed
against the contact pad 206. The ball is formed at the end of the wire by heating the tip of the



It has been discovered that a secure bond can be formed when the bump 210 covers the non-flat upper
surface 502 and extends laterally beyond the edges of the non-flat upper surface 502 to clamp to two
sides 504 of the lead finger 500 that are slightly sloped so that a base 506 is wider than the non-flat upper
surface 502. Referring now to FIG. 6, therein is shown an enlarged plan view of a lead finger 600 after

performing a&iéhvbend\o P stipHay sudics pectabbedhisaikandaet i G Beating tbadafiiley 600 is
representativg g the nimpakalderddnesi 106.ahewiie Flizn Loddeoeadfingaral hagdhe narrow

width 108 of less than or equal to about 40 microns. The bump 210 has been formed on the lead finger

600. A bond WYV 1oddpr&eBRERod S1BIHBRIBEr of bond wires 116 shown in FIG. 1 and the
bond wire 300 shown dindfl GzngihnaStiebratitcle Bondedhdo the dauitzlénd of diendlipiiéagppraeiated by
those skilled in art ypon a reading, of this disclosure that t idth, of.a stitch bond 604 is larger than
the renrom Wil T0B ST e o e A B0 b s et TR 02
directly to the’léaenfihgéraddoreraving thbeneardlarwisltitosnisdtitidhralig Ge vambe divgréordeer that due to

stitch bond plaGemBBAETORAG SLeROAHON MRS Sa0terReoNRs the laad iRaer.608 on a

consistent basis in manufacture thereby also preventing stitch bonding of the bond wire 602 directly to the
lead finger 660 H&VfBetRe HarHEw Wilk 1ee: stitchibrad Hrlys Bg¥d9tfed that stitch bonding the bond wire
602 to the lead fingBeOinkaringrthBlIGar owendliths 1B8vis accampliskiethUsiag breabypigmP kadn the lead
finger 600 (o accammadale (e, stih pand 8B4 sesulinaln e abiliv i manyfastursa sempgonductor
package using Sleadframe ?lavmg narrow ancf)?lne pitc ‘i)eapé ﬁngers. ke erring now to FIG. 7, therein
is shown a flowreprasewhiavserhitderht ctongelc Kgeusibstenh 206 Bagaunifacheingia EEmiboddactor

packqge in a?&grﬁﬁg&E4mdtHa§1§ tPa[ﬁ'e%%EHaiﬁM%_EEi%ﬁIH%vﬁ}{%?m ZP&%%MQ@@QQV@@@Q gipdraving a _
plurality of contact pads in a block 702; forming a leadframe having a plurality of lead fingers, the plurality

of lead finger&HATHY 2 dhpiteH Aoy B AR et iy zoidal cross-section in a block
704; attaching a pluraiity efcumpsvioctheh il uradiyroblerd-fim ge oriiel pitealibe ofubipn2pse esviie tops and
extending down sides of the plurality of lead fingers in a block 706; attaching a plurality of bond wires
o the pluralt of EUrAED paatess & Broek T8 SHAhE (e B O e B ph ity o
bumps in a bretknds Breanidyfoervindsthn cdgeaps tiaftaovepcthaupharatly of dbmepfingerssitive 4ié,04nd the
plurality of bapd Ié’éEPﬁnQ%? ﬁﬂﬁﬁﬁ%}éﬁ%@lﬂgﬂgy RosHHacessef 166 i@'%@l{]%ﬁn'?ﬁéj tﬁ';ﬂ&ﬁi pxposed Ina
block 712. Thus, it has been discovered that the system of the present invention furnishes important
and heretoforé{gtaviifable solutions, capabilities, and functional advantages for manufacturing
semiconductor packagasingrre &rerR Bnexpeated Hokn redusiiordtionireskensmplintabnad 6%
reduction in rpanurf%[surin COSt. The.{gsulti%% Process tat?lg croeggil%%%tions ar, %t[geilg tforw%(a,

. 1Nge 1mn ordance witn an e ention. 1NgeT
economical, ungomp |catecf, ﬁlgﬁ‘fy versatile, and e ecque, Se conventional echnologfes, and are thus

readily suited<foemreaeniféicrunngt dessticomdudtdredavides tfideak &ifighys doOm patibieinwifiocdnvEtional
manUfaCturinQH %%gfsgéﬂaﬂg Beﬁm@gﬁ@‘%ross—section with a non-flat upper surface 502. The non-
flat upper surface 502 can be jagged, rough, grooved, or other configuration and has the
narrow width 108 of less than about 40 microns.

It has been discovered that a secure bond can be formed when the bump 210 covers
the non-flat upper surface 502 and extends laterally beyond the edges of the non-flat upper
surface 502 to clamp to two sides 504 of the lead finger 500 that are slightly sloped so that a
base 506 is wider than the non-flat upper surface 502.

Referring now to FIG. 6, therein is shown an enlarged plan view of a lead finger 600
after performing a stitch bond operation as described above in reference to FIG. 3. The lead
finger 600 is representative of the number of lead fingers 106 shown in FIG. 1. The lead
finger 600 has the narrow width 108 of less than or equal to about 40 microns. The bump

210 has been formed on the lead finger 600. A bond wire 602, which is representative of the



While the invention has been described in conjunction with a specific best mode, it is to be understood
that many alternatives, modifications, and variations will be apparent to those skilled in the art in light of
the foregoing description. Accordingly, it is intended to embrace all such alternatives, modifications, and
variations that fall within the scope of the included claims. All matters hithertofore set forth herein or

shown in the ek pabgidgrdicavirfgdera io BEinkanskdreddndaniifl doR ativemmdHordlimitipepsense. What

is claimed is: g foRiRINPE taE Braapturing a semiconductor package system comprising: providing a
die having a plurality of contact pads; forming a leadframe having a plurality of lead fingers with flat tops

of predetermined lefigtH5 PRHPRIRRAIRS BY Bt fkilsrsihARAAY Annter sreingrf B AIFQHE Piapezoidal

Cross-sectionhatiadihiong asplchialitydafodusips ¢oithe plinaliywoividadl Higgeérse the @l tralidydofiliemps on the
tops, extending.beyond the widths of the.trapezojdal cross:sections, and . .. clampping down on the two
Siies of cact B e e Ry (e o B AR ot
pads; attachingiee widralfp o soritbiviasitoviHdpipratieirstibahges torfgitch bond placement error

the stitch bond 604 may not be centered over the lead finger 600 on a consistent basis in
manufacture thereby also preventing stitch bonding of the bond wire 602 directly to the lead
finger 600 having the narrow width 108.

It has been discovered that stitch bonding the bond wire 602 to the lead finger 600
having the narrow width 108 is accomplished using the bump 210 on the lead finger 600 to
accommodate the stitch bond 604 resulting in the ability to manufacture a semiconductor
package using a leadframe having narrow and fine pitch lead fingers.

Referring now to FIG. 7, therein is shown a flow chart of a semiconductor package
system 700 of manufacturing a semiconductor package in accordance with the present
invention. The system 700 includes providing a die having a plurality of contact pads in a
block 702; forming a leadframe having a plurality of lead fingers, the plurality of lead fingers
having a fine pitch and each having a substantially trapezoidal cross-section in a block 704;
attaching a plurality of bumps to the plurality of lead fingers, the plurality of bumps on the
tops and extending down the sides of the plurality of lead fingers in a block 706; attaching a
plurality of bond wires to the plurality of contact pads in a block 708; attaching the plurality
of bond wires to the plurality of bumps in a block 710; and forming an encapsulant over the
plurality of lead fingers, the die, and the plurality of bond wires, the encapsulant leaving
lower surfaces of the plurality of lead fingers exposed in a block 712.

Thus, it has been discovered that the system of the present invention furnishes
important and heretofore unavailable solutions, capabilities, and functional advantages for
manufacturing semiconductor packages. There are an unexpected 40% reduction in wire
consumption and a 6% reduction in manufacturing cost. The resulting process and
configurations are straightforward, economical, uncomplicated, highly versatile, and
effective, use conventional technologies, and are thus readily suited for manufacturing
semiconductor devices that are fully compatible with conventional manufacturing processes

and technologies.



forming an encapsulant over the plurality of lead fingers, the die, and the plurality of bond wires, the
encapsulant leaving lower surfaces of the plurality of lead fingers exposed. 2. The method as claimed
in claim 1 wherein forming the leadframe further comprises forming the tops of the plurality of lead fingers
to have a flat upper surface. 3. The method as claimed in claim 1 wherein forming the leadframe
further comprises foMhileglihéntspa ot iebofuraditgrbeibiad-fingaesan Fkbe sppofidleasupiode.sutface. 4.

The method &s glaimeekifoalaimt %Miﬁéﬁ%ﬁﬁ%é?i%&%&Mﬁ!i%@”&%@o‘ﬁ’é@@li%%ﬁlﬁﬁ'iIb{ of bumps
uses stitch bonding. 5. The method as claimed in claim 1 wherein attaching the plurality of bond wires

to the pluralit} Wsd e P dmpeiied dsrgreatinepia e st dnekods SrmerdidrQity of lead
fingers. 6. Adngihaddorimaniitacidriag aciitaondusidrpackagetsystaimcomptisingppraivitkng a die
having a plurality of cantact pads; formi leadframe having a die paddle.and a plurality of lead fingers
with Tt top B B e R s O et B s AR b L, g o
trapezoidal cAsagiBgTHiGHo RRatiameptbie i iblubicatie padiova-likitieessetatact pads up; attaching a
plurality of bumps to the plurality of lead fingers, the plurality of bumps



on the tops, extending beyond the widths of the trapezoidal cross-sections, and

surfaces. 8. The method S erhiRs SRR REHTS & AP

clamping down on the
two sides of each of the plurality of lead fingers; attaching a plurality of bond wires to the plurality of
contact pads; attaching the plurality of bond wires to the plurality of bumps; and forming an encapsulant
over the plurality of lead fingers, the die, and the plurality of bond wires, the encapsulant leaving lower
surfaces of th¥lsluratigiaddésid fingers exposed. 7. The method as claimed in claim 6 wherein forming
the leadframe further comprises forming the tops of the plurality of lead fingers to have flat or non-flat

hEAgkage SR RO A M comprises

forming the tops of ﬁn@tﬂh@ht&ﬁ@ﬁd@ﬁ@ fiphetsitp diaveanidibdsless than or equal to about 40 microns.

9. The method as cplmedl gygme Qvelreln f?ura'n tpleea{g dfrarrsnvev rﬁhg on
of lead fingers to have anﬁne pltcf] spacing oot fess than or equ Fto about 90 micron:

I’IS

forml
CI‘I’I]

as claimed in claim 6 whel&igths, the plurality of lead fingers having a fine pitch and each hav1ng a

trapezoidal cross-section;

attaching a plurality of bumps to the plurality of lead fingers, the plurality of bumps

ng the plurality
. The method

on the tops, extending beyond the widths of the trapezoidal cross-sections, and

clamping down on the two sides of each of the plurality of lead fingers;

attaching a plurality of bond wires to the plurality of contact pads;

attaching the plurality of bond wires to the plurality of bumps; and

forming an encapsulant over the plurality of lead fingers, the die, and the plurality of

bond wires, the encapsulant leaving lower surfaces of the plurality of lead

fingers exposed.

2. The method as claimed in claim 1 wherein forming the leadframe further

comprises forming the tops of the plurality of lead fingers to have a flat upper surface.

3. The method as claimed in claim 1 wherein forming the leadframe further

comprises forming the tops of the plurality of lead fingers to have a non-flat upper surface.

4. The method as claimed in claim 1 wherein attaching the plurality of bond

wires to the plurality of bumps uses stitch bonding.

5. The method as claimed in claim 1 wherein attaching the plurality of bond

wires to the plurality of bumps further comprises using stitch bonds wider than the tops of the

plurality of lead fingers.

6. A method for manufacturing a semiconductor package system comprising:

providing a die having a plurality of contact pads;

forming a leadframe having a die paddle and a plurality of lead fingers with flat tops

of predetermined lengths, the plurality of lead fingers having a fine pitch and

each having a trapezoidal cross-section;

attaching the die to the die paddle with the contact pads up;

attaching a plurality of bumps to the plurality of lead fingers, the plurality of bumps

on the tops, extending beyond the widths of the trapezoidal cross-sections, and

clamping down on the two sides of each of the plurality of lead fingers;

attaching a plurality of bond wires to the plurality of contact pads;
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attaching the plurality of bond wires to the plurality of contact pads uses ball bonding; and attaching the
plurality of bond wires to the plurality of bumps uses stitch bonding.

attaching the plurality of bond wires to the plurality of bumps; and

forming an encapsulant over the plurality of lead fingers, the die, and the plurality of
bond wires, the encapsulant leaving lower surfaces of the plurality of lead
fingers exposed.

7. The method as claimed in claim 6 wherein forming the leadframe further
comprises forming the tops of the plurality of lead fingers to have flat or non-flat surfaces.

8. The method as claimed in claim 6 wherein forming the leadframe further
comprises forming the tops of the plurality of lead fingers to have widths less than or equal to
about 40 microns.

9. The method as claimed in claim 6 wherein forming the leadframe further
comprises forming the plurality of lead fingers to have a fine pitch spacing of less than or
equal to about 90 microns.

10.  The method as claimed in claim 6 wherein:

attaching the plurality of bond wires to the plurality of contact pads uses ball bonding;

and

attaching the plurality of bond wires to the plurality of bumps uses stitch bonding.
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