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QO4 i i TIEEEEEIEEIIII T INCINCTINENENE LT *159159% ULTRATHI N LEADFR. AVE
BGA Cl RCUI T PACKAGE Background v ~S L~s-harre~een used
t osupporii - t er mi naar3s for connecti onto cpooo2* ' integrated circuit dies as

a packﬁge Is foamed. I n sone eanbodi nents of the present in [

| ead$a : provides a die pad and surroundi ng bondpads. A di e“mm\“\mmmmm““an
the di e jpad and connections are nmade between the die and sone of. ke
bondpadd. The support menbers for 10 the bondpads and the renmminder of the
| eadf r~r ne ar YLTRATHEN LEADFRAME BGX CERCUITPACKAGE! rel ative
tp the llower surface of the die and the |l ower surface of the bondpads_ The
| cadf rame, die and bondpads are encapsulated in insulating nmaterial and the

package iis processed to renove all_of the jnterstitial and | eadfr
materi ali that |ie bel ow the refereﬁé@g&!ﬂ-}é

ane
. The | f
resulting shac kag ?ﬁ%l havebesh ]g@_,d %mg&réxﬁiﬁiﬁbaggi “Wﬂwmm “ﬂl nl“"l

Desert=~tion of nes Fig. I 1s"a sectional elevation view of‘Gaem2*
i nt egr at'ed cintegritéd ¢imanit dips af apadkdgasdombtdng t o an enbodi nent of the

invention; Fig. 2 is a view of an_enbodi nent .of l.eadf rane, i n .accor dance
with the ° Zogi n@ﬁ?@ﬁr@éﬂ#’bﬁ?}s&%ﬂ?@rﬁsﬁﬂgwmga??ﬁga’ﬁP&"ﬁ'bd@aaﬂf’r assenbl y

into a circuy BRGHAGRE REAMEAACEe i dTROfe 3l ndlorhBfiohivent | on:

Fig. 3 i:ts a detal I on cross-section view show ng an etching
oper ati on whare imade petmeemthealic andfsomeef thedordpads$. cThgsuppert membetsdorl eadf r ane

f ssenb| f Kk e d i th . di.nent of th
| nvent | qn0 b ondegdd 31 B9 feaabndar SEle ERinih w5 2ERUPA D LE PREVEA on vi cvi
showi ng a Wﬁf&?ﬁdgk?&hgpeﬁﬁmaa&%aﬁé Bierirabe Sthe B afd B bwaf the process

for preparing t eadfranme for assenblé of a package in accordance wth an
enbodi ment ofurfabeof the bondpeds. Thedeadfraing, die anddewndpads ard engapsnlated-inect i on vi ew

showi ng a an, enbodi nent. .of .= ~0 a subassenfly_of a lead$ die for use
T or miing - AASHATE PR 2ot e raetiss HHRESE o reiod alER HeBBRE 0 ol ot

of the i'nvenirdaeadfiaine mdteriat tiat Hé Below!tiareferéaide plafe SThEwepauMacyoew of an
oversi ced nol ded untegrated circuit package prior to singulation and

backgr i ndf ngthe respliing padiagq hasse m@ﬁ@éwg@émc%ﬂm%m, LUNDBERG, WOESS ~
005 | Firg. 7 is a cross-segti § ﬁ@; '| ! p? gﬁ{ t he oversi zed package of
Figure 6 after renoval of fﬁ"% L Srinep d the distal support
menbers; and ' FiRjg Bisiasectiohhbelevation vieafofian irtepraibd diraiitrpadkdgepackage f orm ng
operations in i _~ ~c~ with an e aadinae nt of the fires. i

Descri ~I:3on formehwgendingiean-emppdimsat of3he BYFHOPYet ai | ed descri pti on,
reference i s nmadeg; . QR AedSiSanid gﬁ)& ; her eof ,
and in which is 3}1 \%nﬁgﬁ”%gpg? I Idl%g%r?gﬁ‘woeﬁ specilnﬁe(c:&e ogﬁ]ﬁn’g’r‘]\%s I n which
t he i nveg0i cinvertionlaad phivhtis cadirudel Adesmngadiforiassembly into @ citesitr i bed i n
sufficient detail to enable those .l led in. ‘%:Ri%n;art to practice the

| k .
"nvent i on, aPREKHE® D 8oqOERABES Wi &R SmRRIPRLAT ik

Fig. 3 is a detailed side elevation cross-section view showing an etching
operation which may be a part of the process for preparing the leadframe for
assembly of a package in accordance with an embodiment of the invention;

; 25 Fig. 4 is a detajled side elevation cross-section views showing a
mechanical forming operation which may be a part of the process for preparing
the leadframe for assembly of a package in accordance with an embodiment of
the invention;

Fig. 5 is a side elevation cross-section view showing a an embodiment of

30 a subassembly of a leadframe and die for use in fonming an integrated circuit

package in accordance with an embodiment of the invention;
Fig. 6 is a side elevation cross sectional view of an oversized molded

integrated circuit package prior to singulation and backgrinding;
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deﬁarting fromthe spirit and scope of the present invention. For

conveni ence, reference has been nade in the specification and claims j 15
to various surfaces as "upper” or "lower”. It is not intended chat such
descriptiions be absolute) since repositioning of a described object to an i
orientatﬂon ot her than that shown in the attached drawi ngs may change their
classification, b ' ' j Lye.- her. Thus such
Cerms 1 are usedtit 3 o oSk ool BPBbh b ol deRid S3E 0L - 0"

fol | ow n{; deFgiuke6 afl@Tembiil o ntdrstitiabinatefialomd tivkdistal sipport meinbe®g sense, and
t he scopeg of the present invention is defined by the appended clains. i In
Figure 1; anahit egrated circuit package 10 carrying a sem conductor die |
12 illustrates a Pr o j : di ment of
the i invention. B?%g?ggﬂg?%%@gfﬁggﬁt@&u@%?s{co%ﬁ“@é‘%gpg'@ a~ebed to a die
pad 14 _by 25 accontaans withah ehadiafehbsfithepreseat inkéa@non- chi p (LOCH process __ . __
technol ogy for attaching a die to a die pad using adhesive or double backed
tape, as|{known in the art. ThResskiptipn of Embodiments's face of die 12 has on

it a nunber of tegm 1 Loh o I points in

el ectronjc circui Fdsqh\?\n?é%vﬁﬁ%?gﬁﬁm&ﬁug@%‘gﬁﬁéﬁgﬁ%ﬁg‘%pads 16 are each
connect ed by agoompanying desvings vfictcfond agiad heredf; andint wisch isrshowabg way Vi al
exposed pn the upper surface gf die 12. . end of a j er _w.re or

conduct 0[11 18°$§f“ﬂﬁ??t§’&§ﬁﬁ% grRbofimeRts nowhi ﬁﬁd’&‘f‘\“g%‘wmgggg@ﬁ%‘ifdto a term nal
or via ohygh b ih ufREfiGt Getail B4hatle A% kiled ;n 150 59 FAY
812-50-00F SO koSt a2 b Suttlih cotull W ipdile e libed iy 157

connect eFI t othie arttopespioa theinycntion] apdiit is© be Bnderstoed that ottiére pad 14, | unper
wires 18 and bon ads 1 toget her rpr-~ ubassempl y i G y then be
encapsul at edq"g° 1S X f‘ﬂﬂﬂlé@f&%”@%ﬁﬁ&’é’t °r¥ﬁ‘\f%ér“\“ °‘q§2 to form
an overs zeddgﬂ%g%%gﬁﬂ%asg@gl@ggﬁpmggﬂt%vehﬁ@n.l ower surface of _. , '
S bond pa_d$1,~, 1's ex~o_sed as dos~ti b~Qw~ sol der.balls2~~ed to the . r

| ower surface of Eordonvenienceadferance hasheer madeizn the sproification and glaims he

connect i of bond pads 16 of packa 0 j L Ui tors on a

not her board E‘%"’S{"H%F“"g”r“f‘%?seA‘P%‘?r grui %&%ér%gﬁl&ol\'f fléndgigg ectrical connections

bet ween Hi e 42sciiptloibeabsdlite CsiidesepoRitiofinglofia desbéd abjéct tsarst em 10 Figure 2
is atoplviewof a leadframe structure used in an enbodi nent of the

i Rt\;egti on fofﬂmt{i@ﬂ?g‘?%%fhﬁéégwm@ﬁﬁ FSTAYINGs Bay ghangs theit, e |
- ovant L Lhe P
enbodi ent 04&43&%@@%%&%%@3@%%%&6 eS%]yotﬁ’&. ¢hed\&dh Wmst anped Pram

a singl-e; sheé ve material such as copper or a copper
al l oy. Ta anatehged idethtive ritheythantva absohate sénser a further |ayer of materi al

may be agded i ;1p t t | east. the die pad yeqi 14 ta facilitate its
functi onrFj Yy as a @5?°@W%€eé?lcpg%ﬁa?f&snﬂétﬁt °%§W?ﬁfﬂ'ﬁ%ﬁeﬁ°dual
concent r at | 0fd e sBgylor®lk prbiftn] SV6HioR B delhd BY thdiafipehded kit N the sheet
materi al| to manufact'ure the | eadfrane 24 mayégerm_ the creation of nore

conpl exnﬁrrangerreﬁlEiggfe Ib am integreted giscuitipackage b emmyprg a segriconductondie3 of t he
| eadfra 24. [ acent di.e pad . Ltiple | eadliame 4 e produced
on a large sﬂ%@?&%ﬂtef ﬁ@@ﬁ%@%&ﬂ#ﬁg%ﬁ&@? qﬁf’d’%}’ﬁ{%ﬁgﬂengul at ed
into separat gnJeaack i BREA2 1 itE Hiackve ok ToweR dhot Mudedes krgRd 14Gyat vari ous

stages of the manufacturing process. Though the draw ngs iun the present
appl i ca~02f i lcbnemtionad dicratlachament anlea#—ern-ohlng@C)@oeesis tecboplogyefdr ci r cui t

ackage [10 froma single i,.j 25. eadfranme 24.. it w.l | be reci ated by one
P RT IS o | aauae s A0S s ig'mod Poing sRATEr FilplePaghd troey S5 RRAE! o ng
process descrpdbgfl RS Riile, BRMprer SOrfaé of diY BCHas 68 ¢ LOimiBek bf RhfinRgekages with

the singulation into individual packages occurring at several suitable
pl aces in theigswhiekseonnédt e varioys poiotsie electranigcimudpwithinalie bbd bel ow. ~ 30

Frame portion 26 has, a.pl ural it f. supppri fingers 28 extending inwardly
fromit ’and suppoptsl?ﬁhg'o%%ﬁagdsﬂﬁﬁf‘{%ﬁc%%.' 95}'3‘%%?""5%?& on. Both

frﬁ”e12°L3° ORorduct?s 15 tHOB8 termiralias vias #Rpdedion the @ippetBRgide ofdieor s for bond
pads boos

_ One end of a jumper wire or conductor 18 is wirebonded or otherwise

|

_ conductively attached to a terminal or via on the upper surface of die 12. The
|

2
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encapsul ation in intentitial material 22. As shown in Figure 2, | '
accordindg to one enbodi nent of the invention, bond pads 16 are arranged in
mul ti pl e ;staggered courses or rows such as the two staggered. separate
courses or rows 29a or 29b surrounding die pad 14 to provide an array of
staggered bond 5 . .~ads. ,~t will _breciated by those ski ed in the a r _t
that ‘a numberguh efd Bdonducter 18 is cSIRSEE tEA cHEpH d/pag¥e PREL die
configurgtion geonetries are possible and v indeed, are facilitated by the
flexibility de,dipphd t4tjimperoviresntiScud bremd padsfl 6 tdgether fprmsembassemblyt i on. i

ween.the fra rti.on 26 and .bond ; 10

Each of the sypport fingers 28 be 0

pad 16 has o WHich Fay heE %3?1)88%*5%195%%‘? & FefrRRpla g8 FACPRSRTt BWSIR) it h or

| engt h dilmensy arﬁﬁ»‘%f‘éi%ld' ' ',m;% S sﬁﬁﬂ]% 6 or a

di aneter 'or ¢ g!ri‘gorﬂf of eit erdegeglﬁ?acr)%t goif\%i%e' Wﬁ%ﬁ?ﬁgnear y&sl i aped bond
_.pads. \WWers t \bondpadsriiGas exprgerbasadtseribed below, sodder heks Z(Pare fipflimddo thads .16 are.. __

arrayed adj aﬁent a die acLI4, t he 'doi%ﬁgi s}zgir]} of the su orfti ng fngers

28, viewed i °‘t’?¥é“’_ff?%ﬁﬂ!'_oea? quid pad The saldeg ppils 2D ,f%?'_élegmﬁﬁw all'y |ess

that the 'Surfb%ﬁ@pihs%rb?'pgélégé’io apaﬁi:uﬂe&.dh@tord&hmgﬂ@fuom drRtnek cadf rame 24

for carrji ng out” the packagé form ng nethods acwding to an enbodi nent of

t he i nventi oprintedivirsuit boad praviditgeleatrical ppinectibns between die 12iandeotler 28 to a
supporting substrate 32 dyring.the assenbly prneess. The use of adhesive
strips 30 is%??gﬂg?“%?méiﬁﬁ{?%ﬁéyﬁtmectly beneath v20 bond pad 16 or near by
to provi dgy suppor tpigie 2 ih top ViAE S TRAdfra{eQtAStire uR8E Y dn'tintoldHakek 8f 28 to
substrate 32 using tape strips 30 strengthens themduring the wire bondi ng
oper ati on us dae invention forzurangyg bondrads i suroundingdicpedi4: Brorenal s on ' die 12

and bond'pads_16.. 1a Fig..3 there | i | eyat | view of a
bond pad 16 gmpefied Stale intenti By IeRintSs Aeliht Akhcdr Sl g B4 1
i nwardly frogingRatitdtae shitablecdpadidtive atdial sith @y Coppeberc ¢oppér alldy.ct chi ng
process iis carried out to selectively reduce the thiclnmess of a portion of

t he |eaderawénmmﬁmbpﬁgmbeﬁ@ewmazmwawgﬁmetegalmﬁ@w# on of the
¥ . ! be pa . t
| onar 1 el o808 bR petiefibt L ito GhittF i MREIARE & diRatihrgfd G 1Y |

porliorl of tchaducehgt bway frémiadividdd cotcechthatione f hat onvite lowérasurfiefpl ane 37

whi ch passes thnugh bond pad 16 at a di stance bel ow the upper surface of
bond pad 16 WM is suitable for the finished hei ght h of bond pad 16. r~

oo~ 4 D4/ 18/ 02 ' cgilﬁgt%ﬂ Gd mantra Akt M“MWE‘EEF Once the
subassenbly is co%@%eﬁ% encag‘sul at eé asec%gscussed elow, the portions
of | eadf r ane ti¥credtionlof soee tamplexcaringtments eflemdpads 16 iarilke Genpogionenoved by
gri ndi ng,. Or .SO t her terial renoving erat i to, ) eave tho upper
portion ﬁo b&ﬁ@%ﬁ@%@nﬁ SS1agens e ]PO\kglﬁn%lﬁﬁqﬂaggmﬁz‘{ﬂﬁg‘be 10. i _
_..,» 0B f:au??ochbe@oamﬂgcrm&w% ngd &t SéesindIBlePingulsted er ence

pl an portions of fingers 28 distal o e bond pads is renoved, |eaving the

remai ni ng pointp separdte teadframesR4fariuseup pavidunl packages 10rat varions stagss ofmt eri al 22
with the |ower fac f.the bon ad h}%afﬁé 0sed %or regei\{ljfn sol der balls
ZO or sol, der P &R e ough e prasepk applfatign, o onduct or s
on a song prijis@dteiilOmandbstive o@aarn@letiﬁgegla{ea\eﬁrmﬁp%ﬁsg@ﬂﬁ&&ﬂ allpgRrme part of

an el ectionic system |lu Fig. 4 there is shown a detail elevation view of a
bond pad|{2% tadGhmee 24zt wilhbe spraccistedbyensbilied imthe art tha thovtagaus ng i nwar dl y

fromthe, perineter rti.on 2 f. the |eadframe...The fingers 28 are

mechani cal | y eﬁ’?ﬁ’é’bﬂ%gso"fa@eY‘S“qg%ﬁ%péofcﬁseé%%%ﬁgénﬁf%%o §°/' defined by the
| ower sut f acgraficad oREHipRAskEkddes B Yhe sikgifatio &b Indivigus padkags of subsirate
32 beforé fi (ril’gers 28 arcpsecuriggsto substrate 32 ' with ?apegﬁo. Figure 5

shows an. el ewsgirdng of sevierak suithizle plactsan heirocessiafier (e excapsulating step di e pad 14
and el evat ed d%%)o.%%ibae taped portions of fingers 28 which arc secured to

substrate 329 P¥- s, bond pad 16a is shown extending from and

| 30 Frame portion 26 has a plurality of support fingers 28 extending inwardly

from it and supporting bond pads 16 with their proximal portion. Both frame
portion 26 and support fingers 28 comprise support members for bond pads 16

3
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to'exteritor circuits for the ground plane provided by die pad 14. O her
bond pads 16 are . generally not connected to die pad 14 by fingers 28 of
| ead76r ame24. Figure 6 al so shows the junper wires or conductors 18 which
have thei'r ' ends w rebonded respectively to bond pads 16 and to term nals
on the active .25 surface of die 12. In one enbodi nent, flue w rcbondi ng
process is P pfbeoakdiy erfeapsul stidn @i/intepdtitiabmitenili2an Aschowh én Figa@t2y of fingers
28 remain taped to substrate 32 to increase the resistance to bending and
damage of t hacaording tocongfembodinatnt pHbe inventionybongimadsii ¢ greprsugeddn Fi gure 6

illustrates package 10 f.oll ow ng nol ding,of, the s ssenbly ~ 30 into an
oversi zed m%ﬂ’i‘&?qgwe(ﬁcé’“ws gﬁ%’gfggﬁhﬁ mfgfwf) ﬁgaggﬁ‘ggg‘?@%ﬁ %}/mﬁ%s M suitable
interstitial g Bal @298 durféiingihg We/pdde 430 hRAIIERE Aty BOstigefddivend! Ot her
readi |y nol dable material as IS coomonly used in the art. The oversized

.. moLded ~oda . pads. Gtwilkbeappregiated bysbose sitladintha arsthat Prunbet af ONBBERG, WOESS
structure contains, the.taped gorki L the intyerstitial
materi al '22 ﬁtggge&ﬂ,zg@ althg@?%grpw g‘g&@o“%;a{' glél’g[gﬂ,réi%ge Bé%%zcgaé{army t hen be
si ngul at ed t gdeed] ufeeratilitated tRthoAeXibilifest applitation 6f enpakkagsofthat is then
ground and further ' siuagr~lated to the final sized package 10 shown in
cross sectiopresentmygnien.7. The ... ~ 5  grinding nay be
performed by backgr s | = L chi r y used for
t he surface grind #‘%tﬂ%%xﬁpéﬂéﬁgﬁgggi?B%@%‘g?ﬁﬁw@h@%&@%ggﬁ Figure 7,

the | ower10sUphdEehasawidth WhiSH mag 88 sititantilly defrowdbthad the waltheorpemerl as a part
of the backgrinding process and . the portions of fingers 28 distal of the

bond pads 16dimansiopaaigragrally sichlingarly shapsd bons nads 16 Rea tiamster geshosd ¢ he

sur r oundi ng r r g&g] 2 égg,it' f sol der
balls 20 to téﬁéemﬁéﬁ!ul y%ﬁ%g‘f’g ) r%%‘ﬁ{sf‘l‘y‘?‘g%%ﬁ%%mr gcdtrs of bond pads
16 conpl et es staggeredmuiiipletconssen29 oftong padsd@ord frayed adjecenbafliepad 44 on shown
may be 1 ol | oRecHith dramRerohibe HyPa e Eoeet 8 YAHER B e Fints B crbod ment
of the prigsenadirtiédd,aflsubkianiidly 169 tat B8 s@ffadedemBrisitas 5F beHd padask 91 the

|l eadframp is forned with a | ower surface thereof defining a reference

pl ane. The | ead$akeprepasingithe lsadfame24fprcanyingoubthedackage forme r ef er ence

plane in'a further operatjon 92 . opefal:i . he die is
nmount ed on tﬂghﬁ?%afgmftoﬁnt%éog%ﬁck} %ﬁt%f,?g%gﬂogx %@%‘#?%r}ﬁgg:"gﬁrgve the die
pact In a fusppiRa t®featifingers24 t6 agEppoftinglitbdaand2niwing dicassamblgct ed to
termnals on the die. The die_ and, | eadf xapne are then _encapsul ated with

i nterstitial Pipaessr The usepfadhesive sgipss8 is ontioppland cambe direstly bonpathe di st al
support ngRyTh i L -de,}P?' -1 Vi r .ence pl ane
argprem)\'/ed Eéﬁdgﬁaﬂ&dr?&%ﬁmrﬂg‘ or é@%@%@?*ﬁl’%&%@%nﬁgﬁmgss. It
i's to be, und@ngéro28itd substrdté12? ading @pelstaps 3(pstrengtherss therh dndegithe ovitee

Il lustrative, apd not restrjctive. Many other, e dinments wi|l be apparent

to those of §R’i‘£¥g?ﬁ?‘§q‘?§“§ﬂ€°&f’?@r"% ﬁ@v’{eﬁgpgﬁg‘(?‘éﬂmlﬁ?ﬁ on. The

scope of -thedicq\i%hibgﬂ?ggfqug, therefore, be deterrr~ined with reference to
a

t he appended clai ns, ng wth the fuU scope of equivalents to which such
clains are entitl BdFig. 3 there is shown a detail elevation view of a bond pad 16 which is

25 supported at the end of a finger 28 extending inwardly from leadframe frame
portion 26. In one embodiment an etching process is carried out to selectively
reduce the thickness of a portion of the leadframc finger or support member 28.
In Figure 3, the portion of the finger or support member 28 dista] of the bond
padl6 is etched away to lower the top surface 33 of finger 28 so that the entirety

30 of that portion of the length of finger 28 is lowered below a reference plane 37

which passes through bond pad 16 at a distance below the upper surface of bond
pad 16 which is suitable for the finished height h of bond pad 16.

4
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t I' What is claimed is: i 1. A nmethod for formng an integrated circuit
package: .formng a leadframe with a plurality of bond pads supported by

support . ~ -nenbers,, the bond ads and support nenbers formed froma
single sheels~_ . .. _ 5 conductive material having a | ower surface |ying
in a reffrence plane | positioning the portion of the support nenbers
distal of the bon b mb BB 8N ERaPLIMIE 2 diRASdel baABWNY @ die
adj acent | some of ﬂ#?%%ty“%% 0 %e g@ : h the‘as | ower sur?ace of the

die lying abth‘tqaortibas aerewmezwmhmeﬂ&mmmnfgmplmw agne termnal on
(e, “band” patBALPE BN aTBEPGe Al PHReP PR GG “and”
removingithey eﬁ%&‘Bbx‘ﬁ%%b&dﬁg’d@i@bﬁkh&dﬁ{th%k&!fac@'afl?ichﬁgmt'0” of the 15

support enb I st al pads to provid ower surface for the

_..package i 5 wBkeabsd the gtinding rdmayes ofthe hatedialbbiow theaclesepospldne 37, thehe net hod . of
ond pads. porob e trage 2Ll ot i boad mhdhos BERREL e B SR g o o
o o el NI ARSI SEBASSRCLAT idgad e 1o
referenc e pl faeeof the bond pad 16 exposed for receiving solder balls 20 or solder for

cormection the terminals of the package 1- to conductors on a some printed
!10 cirenit board to allow the package to become part of an electronic system.

In Fig. 4 there is shown a detail elevation view of a2 bond pad 16 which is
at the end of a support finger 28 extending inwardly from the perimeter portion
26 of the leadframe. The fingers 28 are mechanically formed so as to separate
the reference plane 37 defined by the lower surface 38 of bond pads 16 away

15 from the surface of substrate 32 before fingers 28 are secured to substrate 32

with tape 30.

Figure 5 shows an clevation view of the package with die 12 attached to
die pad 14 and elevated above the taped portions of fingers 28 which are secured
to substrate 32. In Figure 5, bond pad 16a is shown extending from and

20 therefore, electrically connected to die pad 14 to provide a connection to exterior

circuits for the ground plane provided by die pad 14. Other bond pads 16 are
generally not connected to die pad 14 by fingers 28 of leadframe24.

Figure 6 also shows the jumper wires or conductors 18 which have their

) ends wirebonded respectively to bond pads 16 and to terminals on the active

125  surface of die 12. In one embodiment, the wircbonding process is preferably

: carried out while portions of the length of fingers 28 remain taped to substrate 32

to increase the resistance to bending and damage of the thin leadframe during the

wirebonding process.

Figure 6 illustrates package 10 following molding of the subassembly
:30 into an oversized molded structure by encapsulating the subassembly in a
suitable interstitial material 22 which may be a thermosetting plastic or other

readily moldable material as is commonly used in the art. The oversized molded

5
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The nmethqd of claim2 wherein the support nenbers are strengthened by |
taping a,portion of their length to a support surface prior to formng the
| leadframe_ ' S 4. The nethod of claiml wherein placing the portion of
the support ' menbers distal of the bond pads bel ow the Teference pl ane
conprises selectively i etching portions of the |eadfrane, including the
upper surfac | f o (55%@?&' | S5 Al . hhe bond
pads) to!pl a%@{tﬁﬁgﬁ%tg@%h{se&?qeg gr% 1|§.tgﬁgﬁkg"'(p)s'?italt'on 0 t%gmgﬁ{ﬁ%ﬂénﬁ%nbors

di stal of; t he2hanchrgkias othetwive dolidifiedfthe pavkege iy thembesingulited tthe et hod of
claim1 wherein positioning a,die,al ?Fi conpr.i ses bondi ng the die to a die

pad whose | ofsuceltie apeversized singlsdic parkagetpatig then epupd and frther 5. The et hod

of claim1 ' cti g R § i, pak: : i gvt0 at | east
one of tr;ne \;,)\/Fﬁt} a?ﬁg;@g@%ggkﬁlﬁgﬁgﬁﬁg%“ sesﬁﬁ({%g%haﬁﬁlgﬁlgﬁeﬁé% one j unper
. W.re_bet wsengrinding mapbk perfeinredibybdckpetding or Sirfcerpinting whclidediasude. renovi ng . _
the interstitial teripal, conprises,| <20 mechanically grinding the
interstitial P?Fé?‘@&?“é#éﬁﬂ‘et kg of perpigendugtorWateryenher s di stal to the

bond pads. 8. A A o SEHER ' ' ge,
conprising: ~J 0@@99%@%%%3&:@9%@1%& FAQ %ﬁ?g%‘%@%?%%.( AN.

Lt NDBECIT_G WOEg®std-astisart ofithe backgmnding rro¢csnatid theportions offingeisi2&8me nerber di o)
surroundi ng 3. spa or,' ei ving a sem conduct | ptegrat.ed circuit die
the frane me °ﬁ‘§$§’ﬂb"%a¢ﬁ§|‘¥fr%ﬁ=ﬁw"%ﬁ°?swﬁﬁﬁrg{’aﬁ‘@@f%ﬁ@ﬁ?ﬁwi‘m y $om
the framdoeHeeirrbindisy upBors Bame porion 26 of leadframd BASAJARGERbIdePe . erf
havi ~ bond pads at thelr 1 nwards exte ' ends, the 5 bond

pads being dbaljsfdd the frashly expescdy ersentlyaroundcloiwet fages dfdond padsils di e
positioning a di.e ipn._the ce rround by, t he .bon ds and connecti ng
at | east one°?¥PP‘Fﬁ%H‘86ﬂ°d‘ zfg'ée ?%MEP?%"?Q) %%het%ﬁ'i"égmg&@wgé’l‘ti ng the top

surface of thiguidpme nenber and substantially the entire length of at |east
one of th.c forgers to |ie belowthe |ower of the die and I O the surface

of the bond pad nEiguerssis adlowaghsttiof tempnufretuging eperptjors that maybst i t i al
mat eri al 150 fo?l%We&EhﬁmM f&i@fvyéﬂag@m%%;to gﬂgmbodiment of the

present invention. In the portion of the process of block 91 the leadframe is
formed with a lower surface thereof defining a reference plane. The leadframe

support members are positioned below the reference plane in a further operation
! 92. In a further operation 93 the die is mounted on the die pad with the body of
IQO the die positioned above the die pad. In a further operation 94 some of the bond
Pads are connected to terminals on the die. The die and leadframe are then
encapsulated with interstitial material in operation 95. In the final block 96 the
distal support members and interstitial material lying below the reference plane
are removed by grinding, elching or some other material removal process.

25 It is to be understood that the above description is intended to be
illustrative, and not restrictive. Many other embodiments will be apparent to
those of skill in the art after reviewing the above description. The scope of the
invention should, therefore, be determined with reference to the appended

claims, along with the full scope of equivalents to which such claims are entitled.



—_r cHAl3408g 18aQ 2 FAX B30 P8L he | ower SCHFEFEANLWPBERGFOBH%®r si aed circuit pdeWage
to define a package having a | ower surface exposing the |ower face of ~5
t he bondipads white renoving substantially the entire length of the fingers
and the ﬁrane rnexnber i 9. The nmethod of claim8 wherein the | eadirane
al so conprises a die pad and positioning the die conprises bonding the die
to the die pad ~0 i 10_ The nethod of claim9 wherein bonding the die to
t he die pad : 'w.appl yi ng doubl e backed adhesive tape to a surface
of the die a‘é@ﬂ%@#ﬁ%ﬁsdbﬁd. 9 04/18/02 18:03 FAa 8123393081

SCHVPEGVAI J, LUNDBERG, S_11.. The, nethod .of. clgim8 wherein the bond pads
are circul ar ! ovaﬁ@&%f“ﬂ%%ﬂ“&?@eq‘dﬁcﬂ’é?&ﬁn a single sheet of
material | conprising: _-- . a fi~ane, portion subst~ ~~unding an

ogioin:r ~ ... . Grmigdaleadfane with 2 phyedity obhand padssypperied bytmpparhine porti on
into theiopen portion; and ' a plurality of bond pads, each of the bond

pads having afembeRsthebond pads and Suppottanenbessfotraedbfromd shosdé sheengfd i n t he open_
portion supported by at Teast one ' of the fingers, the | ower surface of

one of the b defiltalihed 15REANUARCAYHP iPh AlfGeR@ PN Which lie the

frame poftion and the portions of the fingers adjacen the frame portion_ |

13. The leadfrano_of..cl.ai m 12 wher.gi r i nd, t portions of
the fi ngers adj ac BAYPYIRE &F&ﬂ@%@fﬁ%}#’%%%e‘%l s%ﬁ%@iapﬁggﬂldep%gl ow t he
reFerence 15 pl ane by mechanaeally form ng the fingers adjacent the bond
pads. ' 14, PREWIBSTREIRAS PARC:| ai m 12 wherein the upper surface of the
frame portion and the portions of the fingers adjacent the frame portion
are etched nove t hesitionippedieadiacent someptihe phiralityethad padpwithithe 20 15, A

| ead$ane! formed froma single sheet of material, conprising: a frane

porti on Hubsldwdrisalface of therdielyitigupoonthe pefrepaerptlaren; i . a plurality of
fingers extending fromthe frame portion into the open portion; Viols . 10
04/18/ 0, F10183 04 FoshnRdtiiz%r fadt dne terminal on the die to at least one of the plurality

! _ of bond pads;
! encapsulating the die, bond pads and suppert members in an interstitial

| material; and
|
, removing the portion of the interstitial material and the portion of the
15  support members distal to the bond pads to provide a lower surface for the

package in which the lower faces of bond pads are exposed.

2. The method of claim 1 wherein placing the portion of the support

members distal of the bond pads below the reference plane compnises forming

i

i

l .

120 the leadframe to force portions modifying the leadframe comprises forming the
I

! leadframe to force the portion of the support members distal of the bond pads

|
i

below the reference planc.



—-- SCUVER 92N 1O MPBEREI2BMEL | o di e SHHFHOHPPHREFERS t he open portion?®Hnd |
a plurality of bond pads, each of the bond pads having an upper surface and
a lower surface aad positioned in the open portion supported by at |east
one _._ . _ . of the fingers, adjacent the die pack, tl~e |ower_ surface of
one ~f tl'~e, bond _pad5. S defining a reference plane beneath whic$ lie the
frame portion and the portions of the fingers adj acent the frame portion '
| 6. The |,eadfi| aneThé methad Bf ¢ainD evhetein the eufpostmeenitieid ire Strépthehbdbypor t i ons of
the fingers adj acent the frame portion are displaced to |lie belowthe
reference ~t Q. : hani sk nadhé&cent the bond
pads. i | 7'ﬁ@gq{Eghéagﬂgﬁpgﬁgﬁﬁ#%éw&%ﬁereiﬁﬁ?ﬁgﬂﬁggg?@gﬁﬁface of the
frame portio d the portions of the fingers adjacent the frame portion
are etchéd n@?gg?ﬂﬁir ' upper surface below the reference plane. 18. A
package conprising: a die pad; a die nmounted to the die pad; | at |east one

..hapd_pad posi-ti.oned.adj.acent to-.the-die pad,;--+ -i-—=0-at.-l east--one 4-ead
connected between a die pad and a terminal on the die; | encapsulating
mat eri al ' Sur Aoundhe gethvd cfickaim il ivehediie placitg thedortidn dithe suppextposed face of at
| east one of the die pads to forna a package. 11 f~ 014 04/ 18/ 02 16: 04
FAg 612339$0gmbnibets daétaiRdf ititd\dod phiNIBINCGhCEEEndéplantheniprisésagRetively | ai m 18
wherein at | east one sol der is connected to the a osed face of at

bal |
| east one of 44 <] including the 4Bper HiFade 3t g% &l aim 18
wherein the aoseﬁtb?g%gggg'fhét aeﬁ%‘gﬁdﬂ\éls %rg 9—”5! arranged |rr1ﬁ)ésnt agger ed

mul tipl e.courses adjacept the. dj ad | .. An el.ectronic. s m conpri si ng:
a die pad; a F&P%{m mFg.lsfargghg\Icgo %&a,%s,topace{hcupp:rsu&acélcﬁltﬁc

portion of the support members distal of the bond pads below the reference

10  plane.

5.  The method of claim 1 wherein positioning a die also comprises bonding

the die to a die pad whose lower surface lies above the reference plane.

15 6. The method of claim 1 wherein connecting at least one terminal on the die
to at least one of the plurality of bond pads comprises wirebonding at least one

jumper wire between a terminal and a bond pad.

7.  The method of claim 1 removing the interstitial material comprises
20 mechanically grinding the interstitial material and the pottion of the support

members distal to the bond pads.

8. A method for forming an integrated circuit package, comprising:



QIO 48/ N2t ODREX BHIAOIEY posi t i oRERIEGHANaLBARERE FOERE di e pad; at | eddfl2ne
| ead connected between a die pad and a termnal on the die; | '

encapsul ating material surrounding the die, the die pad and all but an
exposed fiace of at |east one of the die pads to forma package; at |east
one solder ball is cormected to the exposed face of at |east one of ' 15

t he bondpads and a conductor in a printed circuit. 22. The systemof claim

21 whereirn the di (s Ridratid q&aﬁﬁﬁmrg@%ﬁm@ gceCfalr ses on the
exposed flace of the package. onﬁ%ih@i 12 Viols a%
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15 the bond pads while removing substantially the entire length of the fingers and

the frame member.

9.  The method of claim 8 wherein the leadframe also comprises a die pad

and positioning the dic comprises bonding the die to the die pad

10.  The method of claim 9 wherein bonding the die to the die pad comprises

applying double backed adhesive tape to a surface of the die and the die pad.
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a plurality of bond pads, each of the bond pads having an upper surface
' and a lower surface and positioned in the open portion supported by at least one
of the fingers, the lower surface of one of the bond pads defining arefcrence.
10  plane beneath which lie the frame portion and the portions of the fingers adjacent

\ the frame portion.

13. The leadframe of claim 12 wherein the frame pottion and the portions of
the fingers adjacent the frame portion are displaced to lie below the reference

IS plane by mechanically forming the fingers adjacent the bond pads.

14, The leadframe of claim 12 wherein the upper surface of the frame portion
and the portions of the fingers adjacent the frame portion are etched move their

upper surface below the reference plane.

20
15, A leadframe formed from a single sheet of material, comprising:
‘ a frame portion substantially surrounding an open portion;
a plurality of fingers extending from the frame portion into the open
portion;

10
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|
! 16. The leadframe of claim 15 wherein the frame portion and the portions of
the fingers adjacent the frame portion are displaced to lic below the reference

10 plane by mechanically forming the fingers adjacent the bond pads.
|
|
|

17  The leadframe of claim 15. wherein the upper surface of the frame portion
and the portions of the fingers adjacent the frame portion are etched move their

upper surface below the reference plane.

15

' 18. A package comprising:

i a die pad;

i a die mounted to the die pad;

i at least one bond pad positioned adjacent to the die pad,;

!20 at least one lead connected between a die pad and a terminal on the die;
|

encapsulating material surrounding the die, the die pad and all but an

exposed face of at least one of the die pads to foom a package.

| 11
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l a die pad;

! a die mounted to the die pad;
| at least one bond pad positioned adjacent to the die pad;
at least one lead connected between a die pad and a terminal on the die;
encapsulating material surrounding the die, the die pad and all but an
exposed face of at least one of the dic pads to form a package;
at least one solder ball is cormected to the exposed face of at least one of
'l5 the bondpads and a conductor in a printed circuit.

22.  The system of claim 21 wherein the die pads are arranged in staggered
multiple courses on the exposed face of the package.

12



