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AND COVPONENTS AND METHODS FOR MAKI NG THE SAME BACKGROUND OF THE | NVENTI ON
[ 0001] The present invention relates to grid array sem conduct or packages
and net hods of assenbling and evaluating the sane. In particular, the

present invention relates to |eadfranmes for nounting a sem ip
for encapsulating to forma conpl ete sem conduct or package.”mmmmmmwmmMﬁne
includes a plurality of |eads heMipOFasE MVENTIONTt h, with of t%e%}
arraypads formng a grid array on the surface of the package.

[ 0002
Sem conduct or ¢ 60t PSNPUETER. P Ek WIS 1876D t GRIBAR
sezent o=, 0 R A o

connection points allowing a chip to be electrically accessed. Packiuﬁes

have typically included a semiconductor chip bonded to a IeadfﬂﬂMﬁm mnmmw
seated on a die paddle or directly to the leads in a | eads-ove

("LOC") attachnent. The coBACKGROUUSNDIOR TEHESRIWENTIIGt or di e are *Givem-
electrically connected to the chip by wires in wirebond fashion. The
connect ed | eadP9&ite Thagresentpoventon rebaiessp g arrpysemieaniddctormdckggesand methods
encapsul at.ed in..a nold conpound to form a,compl ete package. ,The | eads

ext ond o SHBR B ARSI S R PN SRR B il i nrpes
accessed -fprwsﬁrﬁﬁllglaxemfcbﬁdd&&%g%&egpshpatﬁﬁged fo¥m h oM lehReRACHAGG o ﬁheﬁ%%é. at
array, which may be trinmed and fornmed into a desired conformation. [0003]
As el ect rldwileadGemic tredudeae pluddity eflsats having a gigilaalengthpwith offsetatrAppiais ddrming
assenbl i ng&_@nd as{acliggi n? segihcond ctor dies have been used. These nethods
decr ease %Y A4y N tAEFUface Of (e packalhat s required to install the die on
hi gher | evel ?@(ﬁg' icoRtdforRi il ' j Bl =) ;
installation g a cﬁ?%jcggl ng ?ﬁffﬁlgﬁgggﬁ%gH%él%%gﬁgﬁégéuﬂggg%? égerpglé >
est at e use@atkages)paoca usbe Themepacsges protect/claps fibmlithe ¢caxdigems bfite sutreuading
di nensi ons, , but int roduc,gs a nurrbef]r§ of difficulti ef and shortcgm’ ngs.into
the manufSRXERRMEY agf gEede logds appther Rernecie ROMERIIQWNE Rechip {0 by cisFigicrl o
sem cond 0 i . I 1:R=GhI p,

2t achnene e ey hbetnt g HAGRd SRoEELbF b tEpdod PitiaattbBudt |
[ 0004] Maagtedrbh ardi¢ paddie oodiéatle ta thgr lealdsain raalgadsaderahipo Lo p attkehpeenhaThe

i ncluded a | eadfrane as a copponent of the conplete assenbly. The | eadfrane
suppl i es ARG oprthe srpaispRggictoridie ngehen ?Jiegtﬁl@@%g%ﬁﬁpg to thechip By virshiy

furni sh %Ee%hh“f f&‘?ﬁf‘ﬁ&&&ﬁi@&ed%ﬁdﬁ%x%%nﬁr&‘f d& t’r’lexﬁ’gié&ﬁ@l{n b OGNV Jhifat
from a package I'Te in operation. Exanples sone such packages are

di scl ose@ntapstlatsd iPamesid cdiapoinddd Torbs cormpieathdokageniitie 18ads ERRAd bat frbuntthg hi
and U.S. Patent No. 5,663,593 i ssued Septenper 2,1997 tq st af azadeh et
al, the dildisameandelienms 'Z‘F oA tong? glepwgﬁbaf:%w bljynlea'\@pébrc afls, extend
entirety i t | LRC | 1. eS¢l STell

oadt  anda et Hor] MRSGRALERLS 08 frd), WHGCCHo) BoRTHE) yCIORES b MR
f 11 p-chi gohfesinatden. These assenblies are forned by attaching a sem conduct or
die to a leadfrane die paddl e, wrebonding the die to the | eads and gl_aci ng

an encapsul antl0083}cRsglecopgdgviceshsya Aerreassdm sizcealiamtivemeribadsof assembing t he

die face I ”ﬁﬂm I ‘ e

face of tﬁép%%§#§§%¥£%f tﬁo(ﬁgegsﬁg% g@% g]rsr%m(idh?eﬁgt e g g?gg%%ﬁtsﬂ%e r%{?:%g{re g?ﬂl | s
are di spasedhaiis féquirtdi ihsthid hetdie bwhigher lead] Ipagkagthgasuchyas a[RiMd&] ciddbitbolddese
sol der mask covered | eadf rane packages, .t he cg}g&l ete structure of the flat

| eadf r amé'lipschin instalation of @ dpimysingn ball gridarray(“BHA "sreducestheregbystate wiedito arids

ddi 1 L ani v T SUT )
For “pot effidhe Bt BEbFoud¥BEndyat 4F 1A IETEY aifiitbel, B, RISUCAHurkigh 015
form ng tdifictilessnd RFebmind thta dieh hhiTadtusiLRocéss. Packpbehdvabestabhd®m the

i ncreasi ng manufacturing costs and the ogportuni ty for_error. [0006] U.S.
Pat ent s BIt7tD5pRYBleah demicopductysassemblydthak pralizdey the bengfgg of rpd fliephindype o,

<hor t comHaamekT il ey i eh PR 7 F BB B8hod @RERCL o7 i i no

wi re bonds. The package is then encapsulated in two steps, one

encapsul ating the chip and the chip side of the | eadfranes and one

encapsul ating the leadfrane. In the latter step, the nold includes bunps
whi ch contact the |eadfrane, producing dinples that allow the |eads to be
accessed. Solder balls may then be created in the dinples. [0007] Bypl acing
the solderballs into package dinples, Kinura-type devices introduce
addi ti onal problens into package formation. As the nolds are reused, wear
can erode the surface of the contact bunps requiring replacenent and
preventing contact with the | eadframe. Ml d conmpound that intrudes between

o o o a g,




[0010] In the draw ngs, which depict the best node presently known for
carrying out the invention: 3 [0011] FIG 1 is a cutaway perspective view
of one enbodi nent of a sem conductor assenbly made in accordance with the
principles of the present invention. [0012] FIG 1 Ais a view of an
alternative enbodi nent of an array offset in accordance with the principles
of the present invention. [0013] FIG 2 is a cutaway side view of a section
of the enmbodi nmmprEAy@tﬂem;{tm%}nbﬁ& &id &n@y S0 ath&H‘éd)ﬁacﬁa%@'lak/e Hchilic@nr ay
package made in accordance with the principles of the present invention.
[0015] Flleadfftames asa compongnt if dlee vompletﬁf aaembkyt i "Eime khdfzaoe vepplesodimtertofof

a sem con ctor ass rrg ordance CI pl es. of the

o osent | HVENBESO (o oTEpoEreemBly LR Sylidynirt BaPiict e edions di alse
nmbodi {1 B! T S
(0017 sl G dgﬁ%sdme ! Pt e E*Eozde%ﬁ PRgpet i

per spect |pmkcgetsamysohmmmU SirateatrNods &#husi)tfsswdsmammbaﬂ&;d%ii tcamﬂnegm)anﬂio

made in accordance with the pr(iﬁnm pl es of thel\/{z)Fi ent i nvention,
depi cts aUselpieaile- 5§6éé9§iwéw: epierales i b 7 49 Moraiazatedst Aethe b“FlOﬁ‘FTSOfﬁaChA

sem cond ugt ‘9 1cﬁ%§ ?{é&/ﬂ(}r Jell‘é}gﬁceam & ﬁ’éﬁef{%ﬁ CPhdie ;Lé dtd A% r}ﬁ%c{eﬁ t

| eads- over - on to a Ie by an eS|ve e enen

16. In tF&sﬁﬁlﬁlh&h@ﬂu@ﬁ@@@thmaframtehmaﬁﬂl@id\aerayé mamno“aiﬁe assemblyatd be giovated
strip, such as a doubl e sided adhesive pol yi mde tacge such as a KAPTONTM
tape, butinia flig-¢hip feshigipr Ehesgrassemblins aap yormead: bibptéachinges seraicraguctas die dela

ol ar i 1 ¢y R Eelone SRSy A pic 3ok Rk SRR wl fncalfiti i ang g

or gani zedednfijjcint &A% BRtsemidoHatcteSdié hﬁcsﬂleldﬁaﬁcé@ﬁthé%aaﬂdma AaeRiembkasltheat
17 on opposing sides of the longitudinal axis L of the sem conductor chip

12. Wt hlappae tathewpogit faghefl memﬂmew@hoéwﬁg@ frmediin yhessoldermask. dhnddans,

1 d the | d | L.
Eaon 19 o Pl afe disRed iy b foRR iF Fhp VALERBEE, L, oo e 2 st
common pl ane. [6'005119 o et Pl AL BhdR of

formed as the shaft 20 extends out of the first conmmon plane and then
returns tthetfla¢ 1¢ddfimtmecisnprotecisticondy byiseldsimaskt o2 2nawide. ndhe deldermask rasigds pad

caed heditort aaeiSid i ReRPrat iRl S Aol Al pinn
| ead. For,RANBufs erfi ‘ngpﬁwgsmey,ﬁda&aaﬁ Rk (R oIBeingd AR sdbs

circular array pads A “which can be 4 usef for formng sol der ball
t her ei n. tDesckagblfghricatien, ancreasingadsmifactafing ¢nsts/andi thegpparhuiéty 18 driog. Wi t hi n a

Comon ol ance MAP65UT ERRHS 2R v &b Pl bR SR P TopE e prehe o

that the j£agH agketBvelP o Kﬂﬁ&far %}&@moin A¥npt 4 t@Blwe tH@ge%hbﬁ&ormgMﬂA flat
presently or in the future, those skilled in the art, including

al umi num leadfperis athathed Iowsnmdwdwbr dis using virabonds: Toa pad:lagw shenlefCpShlated
t he enbodi nent depicted in FIGl-Ie ds 1 rofrude fr side.11 of | di ng
conpound 19609 §iepanpi% SRRGHIAEYe i CBE 1T (hF bl et G IHIRHEC, APAIE o
of the pramemuldiiyapl 1dBraht. qﬁXh@Patt@ﬂM@ﬂttﬁG‘?ﬂélﬁ ihQueli: baRATDARE: dé as
one of a nu frames 14 on a strip. A nunber of assenblies 10 nmay
be fabri clasdfthnog grcb[hlcmgrdlmplamhatralbas&mﬁbadssto b8 aacessecheBoldepbalktraay then be
cutting the s (53& tg trudl ng lead ends 19 of leads 18 may result from such
a pr ocedUiTEAtCT Fﬁ %Iy, | ead ends 19 may be trimed flush at side 11.
Enbodi ment s wh m% %‘e‘%ﬁm LBy 26
are al so conte bPa]t Iequ;Jcl)r tﬁﬁﬁd%%gﬂi@(t)g k t ewetf’n%‘m‘?%n bllﬁ?wg’sggngm
sonewhat additeondl problemsintd padkape formtion. |As thelmhioldsare reasedy Waardamgoéé the burifaval

connection to chip,12, |leads 18 pay al so_act tqQ conduct heat from assenmbly
10 duri ng db@ﬁ%tafdhumﬁéequeat&rem@can@ltﬂé PeTveating cepiastayifhy theileadiigmey «M@}flh

Curt ace osng R il RO bl (LENRE LA ol ré&’yaﬂééégﬁg?‘%f‘é“?o

bond padSretllﬁl@ésQﬁiﬁovM@Sﬂﬁhtéﬁad Vﬁ[}dﬂleJ@edtﬂaﬂ eaﬁl&ctlbﬂ RpirlovhlyofahisltBiadiiml to
conduct heat fromthe assenbly 1 i ncreasing the potential functional life
of the aschﬁrmlﬂtw81usr$cc€ﬁzdwﬂ@a&@dmpbﬂ6e electrically connected to the

sem conductor die 12. In this depicted enbodi nent, the connection is
acconpl i shed by w rebonding. A gold or aRuninun1mAre bond 25 connects an

i nner bond end 23 of each lead 18 to a bond pad 13 on the active surface of
the chip 12 (FIG 2). The wire bond 25 may be fornmed by any suitabl e neans
known to those skilled in the art. It will be appreciated that any suitable
el ectrical connection, such as tab bonding using conductive traces carried
on a erX| bI e d| eI ectri c f| I m or the d| rect therrmcorrpre55| ve bond| ng of




[’0022]| Desirably, a volunme of electrically conductive material is then
di'sposed on each of the array pads 24 to allow the assenbly to be nounted
and attached in a flip-chip fashion to higher |evel packaging such as a
circuit board. In the depicted enbodi nent, the conductive attachment
material is shown as solder balls 30 disposed on the array pads 24. It wll
be appreciated that any suitable electrically conductive material known
now, or in thebpsjure.s. Pachi18.5, $66,939%6kueh Feb@ani 4, 1090 tdshin e, thebisdiosereet e
conductive elenents to enable the assenbly to be attached. Suitable
conduct i vef widtlersiimdosparatetl hereint byweferentesoitsientirety] sdirecteditd anothenseneiconductor
epoxy, conductively:filled ep r any other suitable electricall]y .
conduct | ckiEegiE mcgh%ithgéy Bee’ Sl Bk devich s aaseaneenduper @aﬂ@aafjﬁwng a

el ement Pgﬁ ar.dj ' ' T‘Qq t &l i

conduct i \?geémté errg(rzltt8 ;sdlgﬁg%d&gg}l%%#g%ﬂrmtgl S gnéoggﬁguct Ia%a%?e&ﬁ%?u %’Pgt%!éﬁagr S.
The el ectends & feyminatecis atsunfgceafltiles pakagayThedest arleaachsed enforiae ghbarsi ihe

array pads 24 by disposing nasses_of sol der paste upon the arraé@ﬁads
f ol | owed Beyitionekthedeadraddpdeiemined bythglengtiuelithelepd and the diregtioa of Brerlpadpas

for alter i i in Lm.l.arl
bo uaed. el RcE bl SR Lbi¢ Rahd P Bih | fis b ThithoBlceol b Sl iRl Y
filmmay rfeRtidélypaaker soverurd, he rétfokaptent froththeeddiehenagkbardicidi dthpahd to
exposed array pads 24 in |lieu of using discrete conductive elenents. [0023]

An of f setpagkagesyhsee thedeadsdraef simjlap daisth and andhepugheutshapackage. oFutthdrethe

18. Desirabl 1 Iela]ggsl 18 of a Iea% set ﬁ% wil.l .incl udce113(—‘-,1v<;hri§_lr sub eés each
subset halfrisy 16 ISagtls BY comprotlss Peal BASH POk TPETRIL: ipieher3pecd, Bigher-
each subsgiqueRdy deQices.t Kadiabedly, ﬁl&h&SﬁWﬂypé"%ﬁk%es,]{he séiRbREletR dicay EoriRded Of
array pads 24. 'This places the array pads 24 of the |ead set 15 at 6
several dpftheleadirame threughl wirehoadingosoldéergnintsrt bumpisgethus adsingfabiicatiinrstdps
axis L, creating.a grid array of array pads 24. [0024] FIG 3 depicts a top
vi ew of aangé’ﬂ‘?tﬁ‘gﬂﬂuct or assembly 40 fabricated in accordance with the
principles of the present invention. Surface 48 features solder balls 42

di sposed on the exposed array pads 24 (not visible), formng a ball grid
array. One enbodi nent of BRIEF SEMMABY QFAHBRINVENdEPNct ed. By positioning

ffsets 22, f f ds 24 | i

et S 2 OB "B Ve ks DS 1 bRy P, e

as a cent@milindfctdf phélagtL i dsadmBolick. a@ﬁe&ﬁ?@ 6P REHLAGuEY RsdrdblyERehdseh Of
dbyaleag St an tyh, with the

rows is forne Set 15 having sub tially equal |eng

i ndi vi dudkadfome Wish beads beatwingsmt offsef portiad sxpdediat i senfacayf pledwmckdgead fommaon
positions descri bed above. Wthin set of rqws, .there is an inner row
7.1 ocat GISHER il Hgne AE SEHPEN| CRugive Reteliishea® BUEPT AGEPAE VP LT
will be apRagGhRfiR dJoRY, AYHORSHIsES of foried oHTeadh%ﬁ?os'éﬂ%oH%% lRdefh dVatay@Rd
enbodi nents which lack a uniformrow structure in Tavor of an

i ndi vi duabldeeballsaortothen conrectidrssirysbses, bl ahall@rid asnay ( BGdyYadir sipnitas araayestictuing. n

th f, t i ti 0 F the f ! i pti ,
1 can_ beeuigndrBE SSREOHET Hoy et feanime b o Fead BAt R TR LS enhire
sem conduglatd 88 %%bé’orhﬂ%ééi%lfgoﬁdéde@di baRE pARYE R @H@@éxﬁﬂ&tb%l‘xi}s thRaple e

| ength | eads that create a multiposition grid array through a nold conpound
surface dfecricablcdmthynacakian ¢herSuitn  headass batheymbhesmpressivdbe borafed avkyaintiade s,

including relatively snall size _enhanced heat, conduct,i on,,.a robust

St T uct ur SeHIRH | FOREUE DealiRRG. GPY naiGs YAROIgIEEp O REROLIE [ E0ZBIPYR ribhg
to FIG 4yehotbfliprabsisWobid, AL SRGRIRE afd nRRRAEBF f& éeﬁﬁ@éndﬁ&to?a?semﬁlies are
seni conductor asSenbly made I n accordance wth the principles of the
present iinsled¢d withinghelpresatt édvenlossenm conductor chip 62 is attached to a

| ead 68 of a | eadfranme (depicted as a section of neighboring | ead 64) by an
adhesive el enent 66, in LOC chip fashion. As described above, wth respect

to FIGS. 1 and 2, an off f W, exposed t hrough

nol di ng compound 76 surf%gEgéEég#g??@gg?r?%%b I sp(I)Tszég on the array pads
create a ball [0016) alirthydraitingsl Wwhidhedepjup tiechest mddé preterslyrknoivirfescamithg out
features equivalent to those di scussed above, in connection with FIGS. 1 to
3, may beh¢ HWER#EEY in enbodi nents sinilar to that of FIG 4 and insofar as
there are common features, the prior discussion of such common features
applies here as well. This discussion acgordingly will focus on the
additional features of FIG 4. [0027] Lead shaft 70 runs froma side 61 of
the sem conduct or assenbly 60 towards inner bond end 82 directed towards
the center of the assenbly 60. Bonding end 82 is directing 7

t her noconpressively bonded to a bond pad 84 | ocated on the | ongitudinal
axis or conductive L of sem conductor chip 62. [0028] FIG 5 depicts a | ead

~ Y 1 o~ ~r o2 o S . .




a BGA, SLICC or simlar structure, may include |eads allow ng for inproved
t her noconpr essi on bondi ng, and allow for the sem conductor chip to be
nounted in a LOC fashion. The grid array nmay be positioned to form an
assenbly that is only slightly larger than the sem conductor chip. Since a
| eadfrane is used in formng the assenbly, no expensive retooling of
fabrication equipnent is required. [0032] It is apparent that details of

the apparatus @ogTeRRRdSisheubivh ERROVIERTDIRRe KRB ER &P B84 d8hRBhductor
wi t hout departing fromthe concept and scope of the invention. The clains

al one defdssemilpenssiedpecaidanke withvbeprinciples of the pedsestdneentioas descri bed
herein. 9 THE CLAIVS What is claingd is: 1.0 A sem conductor assenbly
conprising: a @lecdﬂ@uéfxé%a&lﬁmfea%?m@tmgen@hodm%pf an sravffsstindcepidangsd

at leaSty‘gié,ﬁm%%gﬂ’?&dofﬁﬁgﬁggmﬁ%‘%%we surface thereof; at least a first

pluralit exten g over sard active surface of said sem conductor

chi ps and, sai@o#d] | ERS i8 afcufamtayRidernadw bY a eéctibft af theCvydiriem@fFGl1east a

first lead and at least a second lead originating proximate a first side of
sai d seni condu®®¥] cRIG3 i atep viewse! pbalhgridharayrackegs madssinasedrdanog wsiththiear
| engt hs; said,at fl&ﬁ%St a fi rsh. | ead electrically connected to said at |east

a first HSMFMSPIAAGPESHITEPHE™ at | east a first array offset, said at

| east one arrgpyoP]f SCFIEOMRE aShbydy SBEVRRW oPfa &Riich BF ah&Rel ehbbdiinch€B8f a
bet ween i nner ‘and ‘outer ends thereof that protrudes fromsaid first plane

t o a secaethigindnetpr ssemibbt mbdeaintaceord amervwiti tha grietiplss off el fryseavimventicnd t o
said at |east a second, hond d . and _conpri si t |least a second array

of fset, said dpof@asﬁ%%s‘éééﬁgvé?‘?’%pﬂ'ff) %feaggﬁ%&eie& gmed &b it of said at
| east second | ead between inner and outer ends thereof that protrudes from
said first plane to said second plane; a distinctive nolding conpound

form ng a nol deDRIXKEDEDERECRIBTION &R THRIIILUSTRAT BN EMBODIV ENISI

sem conduct or chiﬁ and portions of said | eads extendi (rﬁ t hrough an outer
surface of sail@0kHl dBafesenceanid] mavs besrageitn FGS 1 dud dnd1G| ladepids @ merspestivat

east & POEALANL oPAIk M AheR LRI GARc IS HHIS 1 FRAADH AL A e
principles of the present invention. FIG. 2 depicts a sectional side view of a section of the
embodiment of FIG. 1. A semiconductor assembly 10 includes a semiconductor chip 12 attached
in leads-over-chip (“LOC”) fashion to a leadframe 14 by an adhesive element 16. In the depicted
embodiment, the adhesive element 16 is an adhesive strip, such as a double sided adhesive
polyimide tape such as a KAPTON™ tape, but it will be appreciated that any suitable adhesive
may be used, including a liquid or gel adhesive.

[0018] Leadframe 14 includes a plurality of leads 18, such as leads 18A and 18B.
Groups of leads 18 are organized into lead sets, such as first lead set 15 and a second lead set 17
on opposing sides of the longitudinal axis L of the semiconductor chip 12. Within a lead set 15,
the leads 18 have substantially similar lengths, running from a side 11 of the assembly 10 toward
the longitudinal axis L. Each lead 18 comprises a lead shaft 20 that generally runs within a first
common plane. Along its length the lead shaft 20 includes an offset 22 formed as the shaft 20
extends out of the first common plane and then returns to the first common plane. The offset 22
may include an array pad 24 having a flat surface, although any suitable array pad design may
be used. The array pad may vary in width or shape from the remainder of the lead. For example,

FIG. 1A shows an assembly 10A including leads with circular array pads 24A, which can be



2. The sem conductor assenbly of claim1l, wherein said |eads are attached
to said active surface of said sem conductor chip with an adhesive el enent.
3. The sem conductor assenbly of claiml1l, wherein said first array offset
conprises a generally flat array pad. 4. The sem conductor assenbly of
claim1l1, wherein said first plurality of |leads further conprises at |east a
first subset of |eads, each |l ead of said first subset having at |east one

10 arr el f¥gbrmhing 36186 Bii1sdhdrtinS IDGRIPNNHBARE] bAR M&f@hé@éﬂ%ﬁea&i@l@ufe
center line of said Sem conductor chip. 5’ The sem conductor assenbly o

cl ai m 4, witldn esecondcomfrionplang] altheligh ymalf vdrmtidas fuch abevo @romgre sgmsatatorhmant a
second subset of each Ieaci_ of, sai.d second subsgt havi ng.  at | east one

| ds,
array of flaies Wd&eggeiforépg%ﬁsﬁﬁp 3HPRSN Ibb@ﬁ’? appraFated that adframemgy be
T L S A R S

claim1l, er conprising a secon ng a

a third lipdddiapdlwmiinh@asdpper iralialldys kietebfas wglinsferfghsallogs.second si de of
sai d sem conductor chip in said first plane and having substantially

simlar | engt H9901Yalnithgembedisaenhdemgtedinfdgel desdpd § protgda fromesida 1 1pfsrddiagr ay

of fset conpri.si a nent.  of id at~least third. et. n.qJ.aner and
outor - engoimepadior iSRS ind iusbRblipal 1 Rbrdelid %ty B pRRLBRS s i e
said at lifpdition, it My be ad@ﬁﬁhgé&!mb bfdd0ge Rhdfr8AS 14 & HRDf 3 nliABePdtlIsRIrames 14
conprising a segnent of said at |east fourth | ead between i nner and outer

end t her @wfa sthipt Agynshed of ensembliessid) may be fbripatadien the stap, ovhiele assempliemk) arg.
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located ghocdhid AtRITREY, RA]ichdP1D may be trimmed flush at side 11. Embodiments where
the lead ends 19 are enclosed within the mold compound 26 are also contemplated or within the
scope of the invention, but may be somewhat more difficult to fabricate. In addition to providing
electrical connection to chip 12, leads 18 may also act to conduct heat from assembly 10 during
operation. The leads 18 are all of substantially similar length, and two opposite sets 15 and 17
extend across the majority of the active surface of the chip 12, to be in contact with alead 18 and
accessible to bond pads thereon. Exposed lead ends 19 increase the ability ofleads 18 to conduct
heat from the assembly 10, increasing the potential functional life of the assembly 10.

[0020] Leads 18 are electrically connected to the semiconductor die 12. In this depicted
embodiment, the connection is accomplished by wirebonding. A gold or aluminum wire bond
25 connects an inner bond end 23 of each lead 18 to a bond pad 13 on the active surface of the
chip 12 (FIG. 2). The wire bond 25 may be formed by any suitable means known to those skilled
intheart. It will be appreciated that any suitable electrical connection, such as tab bonding using
conductive traces carried on a flexible dielectric film, or the direct thermocompressive bonding
of an inner bond end 23 of lead 18 as discussed further herein, may be used and are within the
scope of the present invention.

[0021] The mechanically and electrically connected semiconductor die 12 and
leadframe 14 are encapsulated within a dielectric molding compound 26 to form a molded
package. One surface 28 of the molding compound 26 lies in the second common plane P2 of
the outer surfaces of array pads 24, leaving exposed at least one surface of the array pads 24. In

forming the assembly 10, the connected semiconductor chip 12 and leadframe 14 are placed in

5



ﬁith respect to a centerline of said sem conductor chip. 8. The

sem conduct or assenbly of claim 7, wherein said second plurality of |eads
further conprises a fourth subset of |eads having array offsets |ocated at
a fourth common position with respect to said centerline of said

sem conductor chip. 9. The sem conductor assenbly of claim4, wherein said
first side of said seniconductor chip is opposite said second side of said
sem Condue?‘irPJl % bl 1?1 z{HsFe?'}ﬁ&iﬁ&Prl ﬂe%ﬁm&id gﬁd o¥dedf &{tmﬁ{)ld
conprising a an’ e rlcal y gondlictive nater orm

di screte amﬁphma rzaeo &Jnaméon@bIS@mdech@e@fme dseantily 10pardmmﬂehuy ppe&@&ﬂd
portions of each of at said at | east one array offset and said at |east a
second ar¢BRodimestdhe moldingpieceseistieaigiraeldingusingasil yompaém@ti:-ﬁﬂlz@theml@ﬁtw

t he el ectrl cal | y.conduct i v rial der a ive
oy Cor PRt e AROY B 1 Sk B LDl SG e P Hhod 3RN EGhink S e,
of clai mgQem %ﬁﬁhéb @@fédlcﬂﬁ%?hﬂ% rshrﬁe thplm el @mtasrafyq;raaa 20 Ak raaﬁold13-
The sem conduc assenb claim!l, wherein said outer ends of said

first andccsmmd 26 entdrs tb«mehicbafml@ms;aaﬂw frontiadlepligh arpssurg and temperature, a thin

adnesve BPLodeat (uaoldspBpdind sty HiP Brulee) Heu ety P sftiieeeima ©

first andca%ﬁygﬁ}%c%r Dayerf Jg%ﬁ.ttﬁe thﬁnesm@th%%mHﬁy%%ce@mml%n%e flhfhroml,

wherein said at least a first |ead and said at | east a second |ead are
respect i vibeyprrey pmdsr24dalalllywcanrﬂhemn@xli comestdordtogie thadesto thoseipads 24 ohblis gheinagd
at | east a second bo ? %ﬁ TA op@_or a (g rnDco reSS|on bond. éﬁ. A
| eadf r ameMEBTRIFIE phiiftle a3 a meghanical serpR ot the ffray pads Zgror tay sreq%%?hegwd
| east a fyd originating at a first side
of said Iﬁeaﬁeﬁ({g&rrg&ilt(ﬁ% |trﬂs?t% %@F\Oeﬁgﬁg?%’én §g4a substantial ly

[0022] Desirably, a volume of electrically conductive material is then disposed on each

of the array pads 24 to allow the assembly to be mounted and attached in a flip-chip fashion to
higher level packaging such as a circuit board. In the depicted embodiment, the conductive
attachment material is shown as solder balls 30 disposed on the array pads 24. It will be
appreciated that any suitable electrically conductive material known now, or in the future, to
those skilled in the art may be used for discrete conductive elements to enable the assembly to
be attached. Suitable conductive materials include tin/lead solder, electrically conductive epoxy,
conductively-filled epoxy or any other suitable electrically conductive material that may be
fashioned into a discrete conductive element by those of ordinary skill in the art. Examples of
such discrete conductive elements include solder balls and conductive columns or pillars. The
electrically conductive material may be disposed upon the accessible array pads 24 by disposing
masses of solder paste upon the array pads followed by flowing the solder to form solder balls.
Suitable techniques for alternative structures known to those skilled in the art may similarly be
used. Itis also contemplated that a Z-axis anisotropically conductive film may be disposed over
the surface of the molded package having the exposed array pads 24 in lieu of using discrete
conductive elements.

[0023] An offset 22 may be located at any position along the shaft 20 of a lead 18.
Desirably, leads 18 of a lead set 15 will include several subsets, each subset having offsets 22
located at a common position. The leads 18 of each subset may be alternated, as shown in FIG.

1, to produce four rows of array pads 24. This places the array pads 24 of the lead set 15 at
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simlar length; said at least a first |ead conprising at |east a first
array offset conprising a section of said at least first |ead that
protrudes said first plane to a second plane and then protrudes said second
pl ane returning to said first plane; said at |east a second | ead conpri sing
at | east a second array offset conprising a section of said at Ieast second
| ead that protrudes fromsaid first plane to said second pl ane.

The | eadf ' [ f

goner ai 1yoryaL niefinfbhkin 1WORLRLRER i e tb ek We%ﬁ%a%ﬂd
pIuraI|tyngwxﬂaﬁd§p&ummher conprises at least a first subset of |eads, each
| ead of said first subset having at |east one array offset |ocated at a
first conmon p8924li onFi. t%dmgtp@ctom vey elemsemidonduder awpmbbet ddbmigated dn

hip. 19. The | eadf f | ur al d
fur bher coharEavt HiEndiei oSl tcpretiBE ifveBiif . Suacell falthy foler By 3
second suyfigRied\@YihBExFdsed 8RS pAIR Q4 BhdtANsISIE], mlhg)&sélpgq@an@ TR IR N

position with respect to a centerline of said sem conductor chip. 20. The
| eadf r ameofafdesikablegridarrdyis tiepgeted.oBp positioging oﬁfeﬁmm apleucramumlyer@lf rd\mnfsxrray

conpri sing .af , | east third |l e and at Ieas inatin
e bt ond Tut pik Abgndl ey owlﬁﬁl@aéﬁa*swgm He sy 4P e ey Ae ho
sai d at |LQARtsq clitbffhel o?%l%lfgt SI4dR m ﬂ?& ﬂ'cggﬁl?rﬂaéﬂs&foi’ﬁﬁ@s is formed

conprising a segnent of sai east t tween I nner and outer
end t her énfaledtbdet p§ bavinglebstaatially equal lepgthnelth thesadididsalaowd fcph&d by selasets ofit
| east a fourth lead co r|S|ng at | east aoel_?:h?g%offse{1 smq

segnent dfadsdByvitivarray pads 34ni commognesiion abayf Wit rf% hae

that ext elQQI? 119}@:} r(RI' 43%(%5& ﬁl‘gkmﬂ)&l%@ﬁ]et &n?é?ilﬁeie,%ﬂ@q d?gtﬁrb%ter row 46. It will be

appreciated that any desired number of rows are possible that and embodiments which lack a

uniform row structure in favor of an individualized pattern are also possible. All such
embodiments are within the scope of the present invention.

[0025] From the foregoing description, it can be seen that the principles of the present
invention result in a semiconductor assembly including a leadframe having substantially the same
length leads that create a multiposition grid array through a mold compound surface of a molded
package. Such an assembly has a number of advantages, including relatively small size enhanced
heat conduction, a robust structure and improved sealing of the assembly components.

[0026] Turning to FIG. 4, a side view of a section of another embodiment of a
semiconductor assembly made in accordance with the principles of the present invention is
depicted. A semiconductor chip 62 is attached to a lead 68 of a leadframe (depicted as a section
of neighboring lead 64) by an adhesive element 66, in LOC chip fashion. As described above,
with respect to FIGS. 1 and 2, an offset 72 includes an array pad 74 exposed through molding
compound 76 surface 78. Solder balls 80 disposed on the array pads create a ball grid array. It
will be appreciated that structures and features equivalent to those discussed above, in connection
with FIGS. 1 to 3, may be included in embodiments similar to that of FIG. 4 and insofar as there
are common features, the prior discussion of such common features applies here as well. This
discussion accordingly will focus on the additional features of FIG. 4.

[0027] Lead shaft 70 runs from a side 61 of the semiconductor assembly 60 towards

inner bond end 82 directed towards the center of the assembly 60. Bonding end 82 is directing
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21. The | eadfranme of claim 20, wherein said second plurality of |eads
further conprises a third subset of |eads having array offsets located at a
third conmon position with respect to a centerline of said sem conduct or
chip. 22. The |eadfrane of claim 21, wherein said second plurality of |eads
further conprises a fourth subset of |eads having array offsets |ocated at
a fourth common position. 23. The | eadfrane of claim 20, wherein said array
of f sets qheﬁﬁie@m%késﬁfven@mhaéd foa ¥¥ndlpaads 1@3@&%&% %&Eﬂmnﬂ lawfs®r cbyduRfivé eads
forman array. The | eadframe of claim 23, erein said array
conprisesﬂanmﬁmmdUMGmﬁﬂp6bi rows of array offsets arranged with respect to

ey corpri sdbvzblr R éﬁéﬁﬂ”%@.lgmsﬂ?ﬁgfﬁfe Setong bandpad 82 tape feen i ¢
espect 1B %t%f%éfrﬁdﬁé%gm%g“‘%&@ PRIaER o0 ISERTER 1 SR de B
first sidan@afboadend §2afkhafind. Csmapmwl%es emﬂgusaﬁcfonlcbrﬁlumoafboﬁdtpmﬂ 84, when

| eadf rane. 27. The | eadfrane of claim 16, where said at |l east first one

lead is cseslhremjdlt@w ampropiate thermpegomyyessietetiset. (19 eahance g abilityof thesentast ngdd
of a sem

bon. * 25 SUAT (iR B0 Hndt ohA ERPES G REREbAAciBle & AOFLARGRIRNIRRIRRY, |
a sem corudm&mrandburboammms:bﬁgc@aﬁigos UilefdueZisMbéabedadn the alip silefof kisd shaft

el ectrical contact pad and at |east a second electrical contact pad or an
active sut® @sb@cemh@rbéadmgp%w dirdgrent P2 somprsas adhinparisegtiog oasmatlkmtosasq!qtmt

| ead and at NGy | |nat rs Ld

| eadf ranﬁseglﬁle% (*%Hhe %hagr@ng}hgﬁgdfﬁaw %ﬁ%an‘fl édfrcsuft 9m§ §‘la ]?%rgatwe{lﬁr,d
at | east \hdbichifd2 hiagBe CormYdi 15 ddchind oi gaﬁim@mfatehat fr@:hraas)égﬂfeﬁt&ﬁtth@ﬁia\ﬁeﬂﬁ

I nner and outer ends thereof conprisin ment of saird at |least a first

| ead that prot[P02¥s fFumthiaher $qctrlgm 0§Isgarté T0otosmed by ke pn@meut Yhinceeapes e

and out er SAEOL AaPe SRTE St e pRoaE 85l a2 n GROuR peienflonBF \o BEGHE TRt
that protghyfes af ﬂ%fﬂ:t%@b‘}i afrow4. Rh&?®oh® eﬁ(ﬁgﬂarﬁ%@aﬁcﬂlﬁﬂﬁtacﬁﬁﬁmﬂ'%aﬁ qu

| eadframes to said active surface of said sem conductor chip;
thus may be easily moved downwards towards the bond pad 84 in order to facilitate forming the

thermocompressive bond therewith. It will be appreciated that the thermocompressive bond
between contact pad 90 and bond pad 82 may be formed by any suitable means known now, or
in the future, to those skilled in the art. It is also contemplated that a conductive or conductor-
filled adhesive may be used to form an electrical and mechanical connection between contact
pads 90 and bond pads 82. Likewise, a Z-axis anisotropic conductive film may be disposed
therebetween.

[0030] In accordance with the description provided, the present invention includes
methods of forming a semiconductor assemblies that include leads over chip leadframes with
substantially one length leads forming a grid array through offset positioning. Similarly, the
present invention includes methods of forming a semiconductor assemblies which include
leadframes forming an upset grid array that are thermocompressively bonded to a semiconductor
chip.

[0031] It will be appreciated that the foregoing leadframes, semiconductor assemblies,
and methods of forming assemblies result in structures with advantages over the prior art. Such
assemblies include a molded package with inherent sealing and protection, are reinforced by a

number of similar length leads creating a stronger package, include a grid array that can feature
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electrjcally connecting said at |least first lead to said at least a first
bond pad and said at | east a second pad for said at | east a second bond
pad; placing the |eadframe and sem conductor chip into a nold cavity with
at least a portion of said first array offset and said second array offset
and in contact with an interior surface of said nold cavity; and 14

i ntroduci ng a nol di ng conpound into said nold cavity to encapsul ate said at

of “sai d 1P SFRG A AR tofhed F3 BT ARR AR B Bl

wher ei n aonafiyl aa élﬁi“dfdrﬁwﬁeﬁﬁéﬂhdhaoﬁ@mﬂtcﬁm@ﬁmé&lﬁiﬂocﬂh%uﬁﬂ”ﬂ’fe‘ giRBarray
bondi ng said leadframe to said sem conductor chip with an adhesive el enent.

30. The meahbripesitianed Tm@mmﬂ%ﬁmh& that wmﬂjeﬂrghélb/éargm then the sewineadedtonchipi d

I d |
sai d o 190865 » Jo&liomi Bl EoutRE of bR anS SR RERIRE Yofrfs
W r ebondi gagigfient EreR@sITPr essi on bonding. 31. The nethod according to claim

28, further conprising disposing a volume of an electrically conductive

mat eri al upon [§832] dtisl mstenathabdatmtavfdﬂe fqmamt\tsfanéannalﬂnddsﬂastelmdersaybcﬁ ¢ande
and said secqond arr of.fset.and. s econd a ffset.to for crete
conduct i v‘@“&&&%“h‘i%g,‘}ié?" ?H@W@‘FW&%"’&&@’SPBP?‘FQ ?’Bia %P %ftgﬂmVFﬁ‘i‘?fhe%hecalms
COMPY | ST NflodSIERAL b ABYe BPHAiAEROHTRO 23R 14 e dchedlin) €ast a portion
of each ggosal %lrstegrray 0 get an salg second array‘%%?set prior to

di sposi ng said volunme of an electrlcally conductive material thereon. 33.
The met hod according to claim 31, wherein disposing an electrically
conductive material upon said at |east a portion of said at |east a portion

of each of said first array offset and said second array offset conprises
di sposing a solder, a conductive epoxy, or a conductive-filled epoxy.




34. The nethod according to claim33, wherein said electrically conductive
material is solder and further conprising flowng said solder to forma

sol der ball on said at |east a portion of said first array offset and said
second array offset. 35. The nethod according to claim 28, wherein
providing a | eadf rame conprises providing a | eadfrane conprising at |east a
first lead and at |east a second | ead of substantially simlar |ength, and
bending said at least first |ead tofifgfayagmg at least a first array
offset. 15 36. The nmethod according to claim 35, wherein providing a

| eadf r aneWhurt isketaimedigpr i ses bendi ng said at | east second lead to formsaid
at least a second array offset. 37. A sem conductor assenbly conprising: a
sem conductor chip conprising a first surface with at least a first

el ectrical confact . a | ri.sing at least a first |ead
conprising a |Lad-s%§%P“§H@&§gﬁ%n .Ag%gﬁBbgg id bonding end conprising a
bondi ng pastrhiesaivetdr ahipadnphidingfat fabtch fisebriihRlitand 98ledstharebriitbdrdpadiohaghed
to said at least first electrical contact pad by a thernoconpression bond;
and a nol di ng adivpeeniareithareethg a nol ded package encapsul ating said

sem condugtor. chi nd..sal.d _Leadframe. 38,..The sentconductor ass |y, of
ol a m 37 st £Fis? oBRfiy B eoufEReA P oyes Roig Gifivs SRLSEOF G P BPRG tirtnte
conprising a sgd kAR aPleabthefitseplhrAiRbf 1daBatoRpdind SRR Utfiref lead had &tleRtane
of the leadfrane to a second plane and then returns fromsaid second pl ane

to said first sscombleadorigimtmgpeoniateiufnsiridesfsaidsemiehdattar ¢his i8 a finstglaien

sai d nol ded pac e. conpr.i ses, a.surface disposed in said second conmon
pl ane such thazlnlii Vingad Sténtl?@ﬁs}"ﬁﬁard?négﬁ’d first array offset is exposed

al I owi ng sai d geirh,CRANUL TR 164 PlebificAfy Bbrifctlel G8!shi ACRESSLHrst H8nd P28 and
sem conductor assenbly of claim 38, wierein said | eadfrane further
comprising at least a first array offset, said at least one array offset comprising a
segment of said at least first lead between inner and outer ends thereof that
protrudes from said first plane to a second plane;
said at least a second lead electrically connected to said at least a second bond pad and
comprising at least a second array offset, said at least a second array offset
comprising a segment of said at least second lead between inner and outer ends
thereof that protrudes from said first plane to said second plane;
a distinctive molding compound forming a molded package over at least said active surface of
said semiconductor chip and portions of said leads extending through an outer surface of

said molded package disposed in said second plane such that at least a portion of said first

array offset and said second array offset are exposed through said molded package.

2. The semiconductor assembly of claim 1, wherein said leads are attached to said

active surface of said semiconductor chip with an adhesive element.

3. The semiconductor assembly of claim 1, wherein said first array offset comprises
a generally flat array pad.
4. The semiconductor assembly of claim 1, wherein said first plurality of leads

further comprises at least a first subset of leads, each lead of said first subset having at least one
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conprises a plurality of |eads, each lead of said plurality including an
array offset formng a plurality of array offsets. 41. The sem conduct or
assenbly of claim40, wherein said plurality of array offsets forns a grid
array pattern. 42. The sem conductor assenbly of claim 38, wherein said
grid array pattern forns a grid array conprising an even nunber of rows of
gray pads arranged around a center line defining an axis of the

sem Cond%ﬁagr f@aasémédyataia@st cmﬁ%}onﬁbﬁt@ﬂ%m&%@t&@acé}ﬁé‘ﬁﬂ@oysﬁa séphidbfBuddr
wherein said grid array pattern conprises four rows conprising two 1 nterior

rows di spahied proxi mal around the center line and two exterior rows
di sposed distally with respect to the interior rows. 44. The sem conduct or
assenbly of clali m 40, wherein said plurality of |eads further conprises two

opposi te sets of | sen%c&f)ﬂtfu%forsa%e o?%ﬂﬁmatquﬁeréﬁngf?ldﬁl%?Pllﬂélltk??q% S ach

each di sposed around a center [ine o he asserib t he bond

| ead | ocafuftHerzbmprrises at leastsakcondasnbset of leads, éxhilead ofealdis@pp@mlisetlﬁeing@f least

| eads. 45. The sem conductor assenbly of ¢l ai m 44, wherein said first set
of | eads anecrey pifset logated ahe seqong cgmqnapowtmgwh regpecttn gaidegentes Hae of spid
assenbly 45. wherein said second set of |leads are all of
substant|s§h1§on§|{1ér;€1&) gjr Iength. 47. The sem conductor assenbly of claim3 8,
wherein said first array offset conpri ses an generally flat array pad. 48.
The sem conductor assenbly of claim 38, further conprising an electrlcally
conducti ve att@&chmehhe S@W@h@t%@%@!@b}é@f@w@ ai fyrther qompsising apeeanidphuralityodi d

array of flea s cEnrr]l%%'lsmg atlehsta ?hlrd lead and at least a fourth lead originating at a second side of said

semiconductor chip in said first plane and having substantially similar lengths;
said at least a third lead comprising at least a one array offset comprising a segment of
said at least third lead between inner and outer end thereof that protrudes said first
plane to said second plane;
said at least a fourth lead comprising at least a one array offset comprising a segment of
said at least fourth lead between inner and outer end thereof that extends out of

said first plane to said second plane;

7. The semiconductor assembly of claim 6, wherein said second plurality of leads
further comprises a third subset of leads having array offsets located at a third common position

with respect to a centerline of said semiconductor chip.

8. The semiconductor assembly of claim 7, wherein said second plurality of leads
further comprises a fourth subset of leads having array offsets located at a fourth common

position with respect to said centerline of said semiconductor chip.

9. The semiconductor assembly of claim 4, wherein said first side of said

semiconductor chip is opposite said second side of said semiconductor chips.

10.  The semiconductor assembly of claim 1, further comprising a volume of an

electrically conductive material forming a discrete conductive element disposed on said at least
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49. The sem conductor assenbly of claim48, wherein the electrically
conduct’i ve attachnment conpound conprises solder. 50. The semi conduct or
assenbly of claim 37, wherein said bonding end further conprises an
undercut formed said the | ead shaft distal to said bonding pad. 51. A

| eadfranme conprising: at least a first |lead conprising a | ead shaft and a
bondi ng end, said bonding end conprising a bonding pad | ocated at an end of

ol ect 11 earriah aepNher R taRF R RHHA 858 o b B LRk R R g

52. The | gagforaee of claim 51, wherein said bonding end further conprises
an undercut forned said the | ead shaft distal to said bonding pad. 53. The
| eadf ranme of claimb51, wherein said |lead shaft further conprises a first

ffset i Sj t] f the_lead shaft that trud t. of
Pt Dl ne. of fkne ThAgiaRaRelDotbhgs st b ShbrRafiduty °
second pl Iﬂ%ﬁﬁlocoﬁgi{geg b EllerPh Bducide eJ&nér% gfglﬂg&fdﬂ&?ve@ﬁn&d &Joﬂ% %ﬁ%‘_ﬂher e n

said first array set conprises an ge fl'at array  pad. The
| eadf rane of claim 53, wherein said |eadframe further conprises a plurality

of | eads, each Jead of said plurality including an array, offset, forming a
plurality of atray B9 sapicondstor prsely o < B V@}eé?l%sg@,JIGh%tﬁéi%ng]%ﬁtB’e
pl Uralityel%e:ﬁﬁ?&)h&f ts forms a grid array pattern. 57. The |eadframe of
cl ai m 56, erel n sal rid array pattern fornms a grid array conprising an
even nunber of rows of array pads arranged around a center |ine defining an
axi s of the seniconductor assenbly. . o )

13.  The semiconductor assembly of claim 1, wherein said outer ends of said first and

second leads extend from said molded package.

14,  The semiconductor assembly of claim 1, further comprising a z axis anisotropic
adhesive disposed over said at least partially exposed portions of said first and second array

offsets.

15.  The semiconductor assembly of claim 1, wherein said at least a first lead and said
at least a second lead are respectively electrically connected to said at least a first bond pad and

at least a second bond pad by a wirebond or a thermocompression bond.

16. A leadframe comprising:
at least a first plurality of leads, comprising at least a first lead and at least a second lead

originating at a first side of said leadframe in a first plane and having a substantially

similar length;

said at least a first lead comprising at least a first array offset comprising a section of said
at least first lead that protrudes said first plane to a second plane and then
protrudes said second plane returning to said first plane;

said at least a second lead comprising at least a second array offset comprising a section
of said at least second lead that protrudes from said first plane to said second

plane.
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58. The | eadfrane of claim57, wherein said grid array pattern conprises
four rows conprising two interior rows disposed proxinmal around the center
line and two exterior rows disposed distally with respect to the interior
rows. 59. The | eadfranme of claim55, wherein said plurality of |eads
further conprises two opposite sets of |leads, a first set of |eads and a
second set of |eads, each disposed around a center | ine of the assenbly,

t he bonding enp7 of 1|3a fé}ﬂ%ﬂ%@b@% %9?%:1 id 5Rt 58 ﬁff\sﬁpéo%;g‘&eé aﬁ%én%ﬁﬂl?fg

sai d opposite set o rane

sai d flrsﬂmsmmypﬁdleads are all of substantlally simlar length. 61. The
| eadf rane of claim 60, wherein said second set of |eads are all of
substantially si m' I ar | ength. 62. A nethod of form ng a sem conductor

peckese, CorDY 6. RCB LA ERTICARONSL e EOLRARIREH LR P8

| eadf r ame,; ¢QET first sﬂmsatofle@@ ach 16dd o¥lsald st sGRSEPRd Vg W 1@sd Rdraaffiet fstdicd
bondi ng end, said bonding end conprising a bondlng pad | ocated at an end of
(3

sai d | eacatsHistcomynomipasitefi with pesped danficguiediiefof said semishndustortahimn
el ectrical contact pad of a sem conductor chip by a thernoconpressi on bond;
attaching said sem conductor chip to said | eadframe; thernoconpressively

bondi ng the bopy paghOkadiml McldifAS whifehi saﬁ@ﬁi‘gt b18radity 6t 18dds teaRE chinpsiles

el ectrical contact pad; placing the ¢onnected eadfrane and sem conduct or
chi p i nt catdeastd sbcomdsubget clibends,reaeltiead gf seidrededing subsetripuingat ieastonelaeragroffset

cavity to c(%)sul ate said at least . first |ead anc{, said . . .
locate t a second common position with respect to a centerline of said semiconductor chip.

20.  The leadframe of claim 16, further comprising a second plurality of leads
comprising at least a third lead and at least a fourth lead originating at a second side in said first
plane and having substantially similar lengths;

said at least a third lead comprising at least a one array offset comprising a segment of

said at least third lead between inner and outer end thereof that protrudes said first
plane to said second plane;

said at least a fourth lead comprising at least a one array offset comprising a segment of

said at least fourth lead between inner and outer end thereof that extends out of

said first plane to said second plane.
21.  The leadframe of claim 20, wherein said second plurality of leads further
comprises a third subset of leads having array offsets located at a third common position with

respect to a centerline of said semiconductor chip.

22.  The leadframe of claim 21, wherein said second plurality of leads further

comprises a fourth subset of leads having array offsets located at a fourth common position.

23.  The leadframe of claim 20, wherein said array offsets of said first plurality of

leads and said second plurality of leads form an array.
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active surface of said sem conductor chip. 63. The nethod according to
claim 62, wherein thernoconpressively bonding the bond pad of said at | east
first lead to said at least first electrical contact pad conprises flexing
the | ead shaft towards the sem conductor chip. 64. The nmethod according to
claim 63, wherein flexing the | ead shaft conprises flexing the | ead shaft
at an undercut fornmed in said first surface. 65. The nethod according to
claim62, whergj n affiaediffgheHcthim2n WRAEMGhiAamaH thnpQsct ah Bvdrgreiyecf8Brows
conprises bonding said | eadfranme to said sem conductor chip with an

adhesi ve.ofhéray offSets Thvenged twitddresmecbtodi cepptarding lofithe 16&iframer ei N provi di ng a

| eadf rame conprising at least a first |l ead conprising a | ead shaft
conprises providing a | eadframe where said | ead shaft conprises a first
array offset copri-gj f : <RI . a
first plan of the I@lé ?@ﬁ%fggﬁ%mﬁﬁélgggagﬁ%fﬁ@gﬁ ?dgtfg‘?]#gq%%gﬁ@g@
second pltanénterdoraivg dfspostl witharespectid said benterdineand ewocextetiorgowodispaediBtally
wherein placing the connected | eadfrane and sem conductor chip into a nold
cavity cokibhreseect i theiipigrianioysconnect ed | eadf rame and semni conduct or chip
such that at least a portion of said first array offset is in contact with
a surface of said nold cavity. 68. The nethod according to claim 66,

wher ei n i nj ectdglg arkelesd fgneofMannty, wheteih bsid fpdtdidearfishid leaIfanesie Spposite
injecting a nolding conpound to encapsul ate said | eadfrane and

seni condw@tqﬁﬁéomlgevﬁﬁaﬂfbleﬁmn%g said at |east a portion of said first
array offset accessible. 69. The nethod according to claim66, further
conprising disposing an electrically conductive conpound upon said at |east
a portion of s@id fTHsSlead¥dnde/ oPElhiwel 6, Widre issidak (RS Bne Kd iJ BenfiRE&PfHr
according to claim69, further conprising cleaning said at |east a portion
of said felgouicahcpnyectipn detant glaetrical enntast Pad|of psewiconduaters ploipi ya avirebond

i hereon. 71. The nethod according to claim

el ectrical IHX ?.onduc j ve com ound % _
69, wher CANSRUOB 0L ARFTIQCAPRIETORBINY, “conduct i ve

omd

28. A method of forming a semiconductor package comprising:

providing a semiconductor chip comprising a first surface with at least a first electrical contact
pad and at least a second electrical contact pad or an active surface thereof;

providing a leadframe comprising at least a first lead and at least a second lead originating at a
first side of said leadframe in a first plane and having substantially similar lengths, said
at least a first lead comprising at least a first array offset between inner and outer ends
thereof comprising a segment of said at least a first lead that protrudes from said first
plane to a second plane, and said at least a second lead comprising at least a second array
offset between inner and outer ends thereof comprising a segment of said at least second
lead that protrudes from said first plane to said second plane;

attaching said leadframes to said active surface of said semiconductor chip;

electrically connecting said at least first lead to said at least a first bond pad and said at least a
second pad for said at least a second bond pad;

placing the leadframe and semiconductor chip into a mold cavity with at least a portion of said
first array offset and said second array offset and in contact with an interior surface of

said mold cavity; and
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conpound upon said at least a portion of said first array offset that is
accessibl e conprises disposing sol der upon said at |east a portion of said
first array offset. 72. The nethod according to claim71, further
conprising flowng said solder to forma solder ball on said at | east a
portion of said first array offset. 20 73. A sem conductor assenbly
conprising a sem conductor chip; a |eadframe including a plurality of |eads
of simil %trb@m&gﬂa hfakﬁhge&ﬁpaﬁid IRRIMMNGRE LRty Wb bhcapileSERI aqw@u& ﬁi%'i 1e<‘ahl p
each lead of said plurality including an array offset along the shaf
the | ead, sai candrsamlyatddabceiesondleadand sdid acticosuefateotiauklepd sereicomdtox chml d
conpound at |east partially encapsul ati ng said sem conductor chip and
| eadf ranes such that said array offsets are exposed. 74. The sem conductor
asseml ¥ of SIA.M Thhe Mo ek Bt 98! SRbSirPlfcRing MRE ol Bk Ad

. Af . AY. Al s‘énﬁéohdﬁbt}di' cmpl sordprizeAb3ndihg saidYieadpam ADdRs#itl| sermAddndAétbr AliplYwvith anA!l |
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] ca] ca] cdflretdead fgepig at least a first electrical contact pad and said at least a second lead fo said at least
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cal {{||j]]}n}3¥~} ~Hginehgd kecording to claim 2 further comprising disposing a volume of an

;’%ﬁ;{‘gg]—f % % g}cﬁgﬁg}lgﬂ E 5%3@&,} 5;‘4 {C,ﬁlt‘ié‘;isfé‘l;c%ﬂoc%lfca cHsalsal gl sagahgal ©
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" 1gE: 33.  The method according to claim 31, wherein disposing an electrically conductive

material upon said at least a portion of said at least a portion of each of said first array offset and

said second array offset comprises disposing a solder, a conductive epoxy, or a conductive-filled

€poxy.

34.  The method according to claim 33, wherein said electrically conductive material
is solder and further comprising flowing said solder to form a solder ball on said at least a portion

of said first array offset and said second array offset.

35.  The method according to claim 28, wherein providing a leadframe comprises
providing a leadframe comprising at least a first lead and at least a second lead of substantially

similar length, and bending said at least first lead to form said at least a first array offset.
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a semiconductor chip comprising a first surface with at least a first electrical contact pad;
a leadframe comprising at least a first lead comprising a lead-shaft and a bonding end, said
bonding end comprising a bonding pad located at an end of said lead shaft, said bonding
pad attached to said at least first electrical contact pad by a thermocompression bond; and
amolding compound forming a molded package encapsulating said semiconductor chip and said

leadframe.

38.  The semiconductor assembly of claim 37, wherein said lead shaft further
comprises a first array offset comprising a section of the lead shaft that protrudes out of a first
plane of the leadframe to a second plane and then returns from said second plane to said first

plane.

39.  Thesemiconductor assembly of claim 38, wherein said molded package comprises
a surface disposed in said second common plane such that at least a portion of said first array

offset is exposed allowing said semiconductor chip to be electrically accessed.

40. The semiconductor assembly of claim 38, wherein said leadframe further
comprises a plurality of leads, each lead of said plurality including an array offset forming a

plurality of array offsets.

41.  The semiconductor assembly of claim 40, wherein said plurality of array offsets

forms a grid array pattern.
42.  The semiconductor assembly of claim 38, wherein said grid array pattern forms

a grid array comprising an even number of rows of array pads arranged around a center line

defining an axis of the semiconductor assembly.
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comprises two opposite sets of leads, a first set of leads and a second set of leads, each disposed
around a center line of the assembly, the bonding end of each lead located proximal to said center

line facing said opposite set of leads.

45.  The semiconductor assembly of claim 44, wherein said first set of leads are all of

substantially similar length.

46.  The semiconductor assembly of claim 45, wherein said second set of leads are all

of substantially similar length.

47. The semiconductor assembly of claim 38, wherein said first array offset comprises

an generally flat array pad.

’

48.  The semiconductor assembly of claim 38, further comprising an electrically
conductive attachment compound disposed on said at least a portion of said array offset that is

exposed.

49,  The semiconductor assembly of claim 48, wherein the electrically conductive

attachment compound comprises solder.

50.  The semiconductor assembly of claim 37, wherein said bonding end further

comprises an undercut formed said the lead shaft distal to said bonding pad.

51. A leadframe comprising:
at least a first lead comprising a lead shaft and a bonding end, said bonding end comprising a

bonding pad located at an end of said lead shaft, said bonding pad configured for
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10%& () -: 222 2532.{ {’i”llljeCieadframe of claim 51, wherein said lead shaft further comprises a first array
offset comprising a section of the lead shaft that protrudes out of a first plane of the leadframe

to a second plane and then returns from said second plane to said first plane.

54.  Theleadframe of claim 53, wherein said first array offset comprises an generally

flat array pad.

55.  Theleadframe of claim 53, wherein said leadframe further comprises a plurality

of leads, each lead of said plurality including an array offset forming a plurality of array offsets.

56.  The leadframe of claim 55, wherein said plurality of array offsets forms a grid

array pattern.

57.  The leadframe of claim 56, wherein said grid array pattern forms a grid array
comprising an even number of rows of array pads arranged around a center line defining an axis

of the semiconductor assembly.

58.  The leadframe of claim 57, wherein said grid array pattern comprises four rows
comprising two interior rows disposed proximal around the center line and two exterior rows

disposed distally with respect to the interior rows.

59.  The leadframe of claim 55, wherein said plurality of leads further comprises two
opposite sets of leads, a first set of leads and a second set of leads, each disposed around a center
line of the assembly, the bonding end of each lead located proximal to said center line facing said

opposite set of leads.
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similar length

62. A method of forming a semiconductor package comprising:

providing a semiconductor chip comprising at least a first electrical contact pad on an active
surface thereof;

providing a leadframe comprising at least a first lead comprising a lead shaft and a bonding end,
said bonding end comprising a bonding pad located at an end of said lead shaft, said
bonding pad configured for attachment to an electrical contact pad of a semiconductor
chip by a thermocompression bond;

attaching said semiconductor chip to said leadframe;

thermocompressively bonding the bond pad of said at least first lead to said at least first
electrical contact pad;

placing the connected leadframe and semiconductor chip into a mold cavity; and

injecting a molding compound into the mold cavity to encapsulate said at least first lead and said

active surface of said semiconductor chip.
63.  The method according to claim 62, wherein thermocompressively bonding the
bond pad of said at least first lead to said at least first electrical contact pad comprises flexing the

lead shaft towards the semiconductor chip.

64. The method according to claim 63, wherein flexing the lead shaft comprises

flexing the lead shaft at an undercut formed in said first surface.

65.  The method according to claim 62, wherein attaching said semiconductor chip to

said leadframe comprises bonding said leadframe to said semiconductor chip with an adhesive.
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plane.

67. The method according to claim 66, wherein placing the connected leadframe and
semiconductor chip into a mold cavity comprises placing said connected leadframe and
semiconductor chip such that at least a portion of said first array offset is in contact with a surface

of said mold cavity.

68.  The method according to claim 66, wherein injecting a molding compound into
the mold cavity comprises injecting a molding compound to encapsulate said leadframe and

semiconductive chip while leaving said at least a portion of said first array offset accessible.

69.  The method according to claim 66, further comprising disposing an electrically

conductive compound upon said at least a portion of said first array offset that is accessible.

70.  The method according to claim 69, further comprising cleaning said at least a
portion of said first array offset that is accessible prior to disposing an electrically conductive

compound thereon.
71.  The method according to claim 69, wherein disposing an electrically conductive
compound upon said at least a portion of said first array offset that is accessible comprises

disposing solder upon said at least a portion of said first array offset.

72.  Themethod according to claim 71, further comprising flowing said solder to form

a solder ball on said at least a portion of said first array offset.
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that said array offsets are exposed.

74.  The semiconductor assembly of claim 73, wherein said array offsets are arranged

to form a grid array.
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