19 OCT 2006 ULTRATHI N LEADFRAME BGA Cl RCUI T PACKAGE Background 5 Leadfranes
have been used to support terminals for connection to integrated circuit
dies as a package is forned. In sone enbodiments of the present qgqygnihpen a

| eadf rane provides a die pad and surroundi ng bondpads. A die |s nount ed on
the die pad and connections are nmade between the die and sonme of the
bondpads. The support nenbers for 10 the bondpads and the remai nder of the

| eadf rane are positioned to lie below a reference plane defined relative to

the |ower surfgee }ng ng\q @Ram r The
| eadf ranme, di e an ondpads argggncapsu a?g%&ﬁ |n§E?]§|ngé%g9§S|al and the

package is processed to renove all of the interstitial and |eadfrane

material that lie below the reference plane. The |ower surface of 15 the

resul ting package has an array of bdBatkgesumdlj acent the die pad. Brief
I s a sectional elevation view of an

f the_Dr
Dht ear at edSci r cul ¢ LEASiES Beye psreas et aRaperh (B s bR BOMeRR (of 1 he
|_nvent|on Fi ﬂm?g%at @cﬁcu‘ﬂ@\%\,\ﬁg ﬁ&kg&pgé At of a'leadfranme in accordance

with the 20 1n |on an I ST CONS uct ed and arranged for assenbly

into a circuit pabkage émbalinentsante préseht iavertishadeafHmirotiaes 4 Gient i on;
Fig. 3is a det ail ed side elevation cross-section view show ng an et chi ng

operation whi aﬁﬁiwgoan@ag bowrgpagdh eA i vis drantasorpthe gia padgndieennestighs ane f or
el O oA Y B G n R M RSO0 2,
form ng opgr atk %neﬁmdg landrrmé r%aﬁqd%ﬂth@fea&ﬂ?ﬁn@ﬁ&%%ﬁoﬁ@d toiERAWRY  the
| eadf rane for assenbly of a package in accordance with an enbodi nent of the
i nventi on; reference plane defined relative to the lower surface of the die and the lower
surface of the bondpads. The leadframe, die and bondpads are encapsulated in
insulating material and the package is processed to remove all of the interstitial
and leadframe material that lie below the reference plane. The lower surface of
15 the resulting package has an array of bondpads adjacent the die pad.
Brief Description of the Drawings
Fig. 1 is a sectional elevation view of an integrated circuit package
formed according to an embodiment of the invention;
Fig. 2 is a view of an embodiment of a leadframe in accordance with the. '
20 1nvention and which is constructed and arranged for assembly into a circuit
package in accordance with an embodiment of the invention;
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 inveﬂtion;
25 Fig. 4 is a detailed 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 asubassembly of a leadframe and die for use in forming 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;
1



Fig. 5 is a side elevation cross-section view showing a an enbodi nent of 30
a subassenbly of a leadfranme and die for use in formng an int egg@gp%m;i rcuit
paeckage in accordance with an enbodi nent of the invention; Fig. 6 Is a side
el evation cross sectional view of an oversized nolded integrated circuit
package prior to singulation and backgrinding; | 19 OCT 2006 Fig. 7 is a
cross-section elevation view of the_ oversized package of Figure 6 after
removal of i nt er st 4§ d|15 AEFQSFiSeqtionfievhen wiegtof the oypeired packBesefl  and Fig. 8

is a flow chart [ ] L f g rations in 5
accordance w a%\6g§%§%¥r%§§€0fg#l{eﬁ%bp@g§§%% r%@%%?ts @g?\u%%ﬁgs%éﬁlﬁ% Ton of
Enbodi ments landhe foll ow ng detail ed description, reference is nade to the

acconpanying drawi ngs which forma part hereof, and in which is shown by way
of illustration sp&es i adlepoiae integratodisiretit pankaps fesmingepanstionsén pr act i ced.
10 These ergoodi rre&ts ar. iI.bed in sufficient detail to enable those

d
skilled in” t RE® %nchI%‘raggel%?cb(r:ogu{l% OEW&{FSIGB {“VSEHH’HH Is to be understood

that other C embodiments may b@eydiipticisf BABollfi@énigt ruct ural changes may be
made Wi thout departing fromthe spirit and scope of the present invention.
For conveni ence, r di thednliewingslctagded desmdptiom refaenspimanddedatthon and clainms 15
to various surfaces as "upper" or "lower". It Ls pot |[ntended that such
descriptions B%Cogﬂﬁa&mﬁélff‘@flﬂ%‘éﬁ%ﬁ%%‘? PP%PF@OQW’ “H‘é(bfi‘i“b YEUEWEY t o an

ori entati on obhffust-itith dpBfic hBYlinidhed MGIALH BEIREHEAMAGR iRicehange their
classification, but not 'their orientation relative to each other. Thus such
terns ar dOus@&teserenbod@herits me desdribed i befficient ddosibloudnablealsse skilldd e f ol | owi ng
detail ed description is not to be taken in a limting sense,

. the art to practice the invention, and it is to be understood %mt other
( : embodiments may be utilized and that structural changes may be made without |
departing from the spirit and scope of the present invention.
For convenience, reference has been made in the specification and claims
15 to various surfaces as “upper” or “lower”. It is not intended that such
deécriptions be absolute, since repositioning of a described object to an
orientation other than that shown in the attached drawings may change their
classification, but not their orientation relative to each other. Thus such terms
are used in a relative rather than an absolute sense.
20 The following detailed description is not to be taken in a limiting sense,
and the scope of the present invention is defined by the appended claims.
( J In Figure 1, an integrated circuit package 10 carrying a semiconductor die
B 12 illustrates a package manufactured in accordance with an embodiment of the
invention. Die 12 has its inactive, or lower, face attached to a die pad 14 by
25 éonventional die attachment or lead-on-chip (LOC) process technology for
attaching a die to a die pad using adhesive or double backed tape, as known in
the art. The active, or upper, surface of die 12 has on it a number of terminals or
vias which connect to various points in electronic circuits within die 12.
A plurality of bond pads 16 are each connected by jumper wires or
30 conductors 18 to the terminals or vias exposed on the upper surface of die 12.
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
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and the scope of the present invention is defined by the appended clains. In
Figure,1, an integrated circuit package 10 carrying a sem conductor die 1
illustrates a package manufactured in accordance with an enbodinFQb Pb@ he
invention. Die 12 has its inactive, or lower, face attached to a'- e 1
by 25 convéntional die attachnent or |ead-on-chip (LOC) process technol ogy
for attaching a die to a die pad using adhesive or doubl e backed tape, as

k in th t. Th ive, f - die 12 i t nb
o i nal o P spdBPGARRE 38 PestBBE ot SRS o Bl R AL o7 Db
within die 12-12€dié|§idﬂq|4! FurhyRE w8 d8 RRIBonkp Ak 8 6 Wit FYRES bdshsRnblynper wires

or 30 conductors 18 to the termnals or vias exposed on the upper surface of
die 12. One evhiclomay thenrhgemcopsukatagyin asniabde thermeplastionrnthérondetdnaeridt her wi se

conductively tached to a .termnal .or. via on the upper, surface of die 12.
The 2 19 OCT %d% o1; ?fb?"f‘éﬁaewe fcbl?tpfgkqg? g\ﬁ‘?ﬁ@ﬁ@&’qﬂn C’ESErespondi ng

bond pad 16 Btaﬁdg'b@s s eﬁt}@segm%igg%‘éﬁbéd’!?@@&/, %&1&&%@2@?&%@@119(1 pads 16

t oget her form a subassenb may t hen be encapsu In a suitable
t her mopl ast i ¢ lowertshefacmsBdachddbrd pal. ThHXolder balisd (afacidivee giexednedtoatof oni ¢
circuit paCkag\%h Afgﬁer the |ower surface of 5 bond pads 16 is exposed as
descri bed bel &&nd Bafisgksy ofipackagedd tg cacuippndustorsn motheghpard eipthglce of each
bond pad. The : Aci | ' ds 16 of
package 10 topgiﬁlfegﬁcﬁﬁcﬁlgh%ﬁ%? %‘Elgl%gr?héa(ﬁ&r?g{ %Jeh?‘ﬁ%g%%gﬁ%p ﬁiggr 12 %?&l]n glg circuit
board provi di riceiksotfons ah ckonEe kybss. bet ween die 12 and other circuits to
forman electronic system 10 Figure 2 is a top view of a |eadfranme structure
used i n anl®nbodi nEnguref is a kep Yiew oheileadipme shpetaregisad ibamepbedimest efur r oundi ng
die pad 14. In one_.e dinent_of the.invention the | frame 24 may be
e chg‘d or st agtbeelt’}v?l?'tbo%bfor a%?ni’%rféb%’ﬁlg%qﬂ fsugogﬁﬁﬂ{%g}eé)a?gl%d&&op@e mat erial such
copper or anfbeBRREMnt 8f tRVnvention the leadframe 24 may be etched or stamped from a
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single sheet of a suitable conductive material such as copper or a copper alloy.
In another embodiment of the invention a further layer of material may be added
15 to at least the die pad region 14 to facilitate its functioning as a heat spreader to
conduct heat away from individual concentrations of heat on the lower surface of
die 12.
Etching the sheet material to manufacture the leadframe 24 may permit
the crgation of more complex arrangements‘ of bond pads 16 in the open portion
20 23 of the leadframe 24 adjacent die pad 14. Multiple leadframes 24 may be
produced on a large sheet in the stamping or etching process and later singulated
C into separate leadframes 24 for use in individual packages 10 at various stages of
the manufacturing process. Though the drawings in the present application
illustrate the manufacture of a single integrated circuit package 10 from a single
25 leadframe 24, it will be appreciated by one skilled in the art that the various
embodiments of the manufacturing process described herein may also be
practiced on multiple packages with the singulation into individual packages
occurring at several suitable places in the process after the encapsulating step
described below.
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



I n anot her enbodi nent of the invention a further layer of material maybe
added 15 to at least the die pad region 14 to facilitate its fugrcgtd'ﬁnjﬂ g as a
heat spreader 'to conduct heat away from i ndividual concentrati dns'of at on
the | ower ‘surface of the 12. Etching the sheet material to manufacture the

| eadfrane 24 may permt the creation of nore conplex arrangenents of bond
pads 16 in the open_portion_ 20 23 of the |eadfrane 24 adjacent the pad 14.
Ml tipl e | eadPPghiosthon cpgapsyation wdnweditighmateriak e Ahgown i Rigweds anpi ng or
etching process, anfls| AhEL bR 8ne LLAICRALAAERA0L LR g for Use in
I ndi vi dual packages at 'various stages 0 e nuf-act ur | pr ocess.

Though the dr awiligle staggérbé coureSatrowrpplchcathervo dtidgefddrsep@atetourBd act ure of
a single integrated circuit package 10 froma single 25 leadframe 24, it wll
be appreci at edowsy2%er 29%isureunding disdadlé te penvideran areayiddwtaggeratbbandrent s of the

manuf act urinng 0GEeS escribed. herein al so practi ce n multiple
packages V\A'Sthp?“ﬁr"eclg}vﬂbg? %Rrsﬂatfﬂgéﬁﬂfoﬁﬁflgﬁ%g’ltﬁf)ﬁ‘&ﬁ]é?d@s}mntpc%ﬁg?t?‘ﬁrg at several
suitabl e pl acemgpdied 1 RUREE SSnPhiEeonliRErafliBE BBSHEREE S pRESPle af@SCr i bed bel ow.
30 Franme portion 26 has a plurality of “support fingers 28 extending i nwardly
fromit and supised tarmipclivatad pruthe deibilityrofiapplication of emhbdipentsi afithe Bot h f r ane

portion 26 and support .fingers 28 conprise support nenbers for bond pads 16 3
| 9 ON 2006 PFSSEH BYHIARI 1 encapsul ation in interstitial material 22. As

shown in Figure 2, E]gglgg{ﬁe{ieE?p%ogte%rmme%fmﬁe%ﬂiﬁwggslglit“ﬁgbndbond pads 16

are arranged in nulti courses or rows ‘suc two staggered
separ at e ddur pad 1 ®has 4 wdth BdéchanayBbdsubstantialhciangywitr ¢hapabe ®4dth or pength de an
array of staggered bond 5 pads. It w_ll be appreciated by those skilled in
the art that Simensioss obgenstabirectdingady shaged hendpadgdéer Bshametardorcdard gur at i on

eonetries ar or Btinr ic:)%l?ocqgé%nal or curvilinearly shaped bond pads. When two or more
staggered multiple courses 29 of bond pads 16 are arrayed adjacent a die pad 14,
the width dimension of the supporting fingers 28, viewed in the plane of the
15 leadframe 24, are substantially less that the surface dimensions of bond pad 16.
In preparing the leadframe 24 for carrying out the package forming
methods according to an embodiment of the invention, adhesive strips 30 ar.e
applied to secure fingers 28 to a supporting substrate 32 during the assembly
process. The use of adhesive strips 30 is optional and can be directly beneath
20 bond pad 16 or nearby to provide support during the assembly process. Securing
fingers 28 to substrate 32 using tape strips 30 strengthens them during the wire
~ bonding operation used for connecting jumper wires 18 between terminals on
die 12 and bond pads 16. .
In Fig. 3 there is shown a detail elevation view of a bond pad 16 which is
25 supported af 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 leadframe finger or support member 28.
In Figure 3, the portion of the finger or support member 28 distal of the bond
padl6 is etched away to lower the top surface 33 of finger 28 so that the entirety
30 ofthat 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.
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indeed, are facilitated by the flexibility of application of enbodiments of
the present invention. Each of the support fingers 28 between the frane
portion 26 and bond 10 pad 16 has a wi dth which may be substantiaﬁg E? ower
than the wdth or Iength dinensions of generally rectilinearly sh ﬁ@ nd
pads 16 or a dianeter or chord of either oval, octagonal or curvilinearly

SeaE s o bor el ST i S S8 B AR e
supporting fi V{H@g&ﬁ%ﬁs oFle8iffind 2 WRHRERE 1A bEIG r%%rélﬁégﬁ:ﬁé@ #4 are
substantially less that the surface dinensions of bond pad 16. In preparing

t he | eadf r ane r2dhobat by gmnmding@r sorne bther patkabenioving oppratioat tooldsveatbeor di ng to

an enbodi ment of the .invention, adhesive strips 30 are _applied to secure
fingers 28 to YRPSLRAIBPR Pﬁﬁor&méfﬂgﬁép%ggaww@wﬁw §ohBiskaepidcess. The use

of adhesi ves StﬂécREsggtﬂes 'gxgmﬁﬂ iregxgtfl{es APfheGRReA r?gjo%'e'ré(feﬁﬁl?@@fg@e 39 thond pad 16

or nearby to provi por ng the assenbly process. ari’ng” fingers

28 to subst r atperidohswEifingeds28alisilrof i RhdPadeRgtonsd, Ideingdte rdgaihing W re
bondi ng operation used for connectiqﬁ%%gnper wires 18 between termnals on
ei

die 12 and bormertradef the bondpad syppate nfershdalanaierid 23 wittetheJewelon vi ew of

bond d 16 ' ' S t t th | 2 t endi
var dly 1 omfitip B b BPBREI A To etV RfeE b A0 TR 0 Oy
process is carcbhfettieH the RrERRGY ke atkadeqd U6 EorfduiBtord bt k &6 pAhted POrtion of

the | eadframe finger or support nenber 28. |In Figure 3, the portion of the
finger or Hupporcut heardde alew depagkagsfto bheombopait obadelé¢@ranic sistehed away to

| over ne b ourt 366, 8Lkl BGE S lokilon 19, SEA B bl Shi L 2O on
2EeSpe ' v RS s AR s R PRl bond pad
26 of the leadframe. The fingers 28 are n?echanically formed so as to séparate
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 elevation 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
25 surface of die 12. In one embodiment, the wirebonding 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



19 OCT 2006 Once the subassenbly is conpl eted and encapsul ated as

di scussed bel ow, the portions of |eadfrane 24 which are |ocated ?gk?w
reference plane 37 are renoved by grinding, or sone other nate} 2006
renovi ng operation, to |leave the upper portion of bond pads 16 exposed on
the | ower surface of package 10. 5 Because the grinding renoves of the

mat eri al bel gw the referenc ane 37 he rtio of fingers, 28.distal

of the bond 5‘5‘6%%%°°P@%P§_3§%§‘P$"e%?)?%855 ?#éngeéﬁn({)ﬂcg&ﬁﬁg}tﬁr tﬂgagfnageﬁ@l bond pad
suppor ted by 2t Ihgs k@ ictotHdralse SSlidfibd|thpackhdd mbP tich BeRInguiaEo0f the bond
pad 16 exposed for receiving solder balls 20 or solder for connection the

ternminal s of radvee jde kmgeersized ginglodirpackags thet is theorapoynd anddurth® circui t
board to all ow the package.t.o becone rrt of. an el ectranic syst In Fig.
4-there i's sHBRHAEIAEHE malpEedbackags, [ihostn i SEo aoin METART ¢ 1PS  at the
end of a SUpEﬁﬂﬁthﬁ@%kp%ﬁbﬁﬁ&?ﬁﬁhﬂﬂgﬁﬂ%ﬁéQfMuﬁkQ?ﬁﬁ@ﬁgB&khﬂE&§§m@°rt'0”
26 of the | eadfrane. "The fingers 28 are nechanically formed so as to

separ at e t hpreseftbrisad forphasiefad? gdeding efisdmyicolbictooweatersur f ace 38 of bond

pads 16 away 15 fromthe surface of supstrate 32_before fingers 28 are
secured to substrB’t’é‘e@ﬁCkﬁﬁFPﬁ%’c%‘ﬁelébe.loﬁ‘feﬁﬁWgacﬁs g%@ﬁ\ko@npaélisgééﬁ on vi ew of

t he package wi LE + Q- q] . ove the
taped porti o%&sﬁog?cg?fané@gf%g%\%]\ﬂ%{:ﬁﬁaglg?@cggﬁ%g#ﬁe?gggglggr?lgg%sgg. In Figure
5, bond pad a8l bSthehowd padd Eeersgerho v Aok *Hih tdper3ofmdehe enedidet 6AI | y
connected to die pad 14 to provide a connection to exterior circuits for

the groud@ pihgserpursding suppeyt fiame pason 26 ofjepdirameidt Adddion®fgelder general |y

t t ] d.14 by fi 28 of f . Fi 6 al
é‘ﬁomé‘){‘ﬂic | 2o Tu BEytd b, P Sty St ST L ERE PondiB 6,  chondea
respectivel yedipleRs thetpifufddudng tedpdcRAgH 1Mab hOébrifidfraichiskewa &y sur f ace of

die 12. In one enbodi nment, the w rebonding process is preferably carried
out while poFrguomk of the length of fingers 28 remain taped to substrate 32

Figure 9 is a flow chart of the manufacturing operations that may be

15 followed in manufacturing a die package according to an embodiment 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
62. In a further operation 93 the die is mounted on the die pad with the body of

20 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, etching 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.



to increase the resistance to bending and damage of the thin | eadfranme during
the wrebonding process. Figure 6 illustrates package 10 foll ow ng nol di ng
of the subassenbly 30 into an oversized nol ded structure by encapsul ati ng
the subassenbly in a suitable interstitial material 22 which may 1de0& 26

t hernosetting plastic or other readily noldable material as is comonly used
inthe art. The oversized nolded 5 19 OCT 2005 structure contains the taped
porti ongh®is Jlaip@ais 28. Once the intyerstitial material 22 has cured for
otherwi se solidified, the package nmay then be singulated to reduce it to an

over si zed siQgga%ggﬁggﬁgﬁggg%gﬁﬁﬁmkaCﬁagppgkg 1d and further singulated to

the final size I'n cross section in Figure 7. The 5 grinding

maybe per f oforedngdy leadirkge withi aygutitysefifoad pady upgoriel BRalppoaInasheas, ¢he
presently, used for the surface grinding of sem conductor wafers. In the
packag8ot Pads gid supportpampeniermed frone a §ingle sheetipd seandigtixe metesiabhavisgdsed as a

part ojoa,@éé?%%ggv\%rligﬁk@ghg&g@g?‘gﬁgﬁ%@d the portions of fingers 28 distal of the

bond pa enove th tape 30 and the renmi nder of 10 the

sur r oundi ngpsditong therppiorpalithé suppdfi nedmbeeaditahofth2 Sond\gatlstbetrw e sol der
balls 20 to tqe freshly exposed, recently ground, |ower faces of bond pads 16
~, - coFﬁﬁ?rS’E“i-?sP?Il‘?e manuf acture of the package 10 to the configuration shown in

Figure 1. FLoure -9 |§; r [ ' maybe
1571 of 1 owed o duit» Sichclacal hAtdr ol plbe EULATRAE LIS PR KRR P Bl THY
pr esentieilpingnabownthe kefetchee pland;i on of the process of block 91 the |eadfrane is

formed with a | ower éurface t her eof defi ni n? a referenceai),l ane. The | eadfrane
cd I

suppor t menBRFECEREANEs PnciiERIngkbhe difdortleaslare o1 Heartbrality of bond Pads:
\(/)mpte;\at 'hg” bogécag%lﬁatﬁlgf HE BREBoRAPHHR LS Ruppdrém Slr&id &h MY AHB nAfkrbEngl € Pad
removing the portion of the interstitial material and the portion of the 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 comprises forming the leadframe to force the portion of the

support members distal of the bond pads below the reference plane.

3. The method of claim 2 wherein a portion of the length of the support members is taped

to a support surface.

4, The method of claim | wherein placing the portion of the support members distal of the
bond pads below the reference plane comprises selectively etching portions of the leadframe,
including the upper surface of the portion of the support members distal of the bond pads, to
place the upper surface of the portion of the support members distal of the bond pads below the

reference 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.



20 the die positioned above the die pad. In a further operation 94 sone of
the bond pads are connected to termnals on the die. The die and | eadfrane
are then encapsulated with interstitial material in operation 95, H.‘I Fe
final block 96 the distal support nenbers and interstitial mate fg ﬁ@ ng
bel ow the reference plane are renoved by grinding, etching or sone other
mat eri al renoval process. 25 It is to be understood that the above
description is intended to be illustrative, and not restrictive. Many ot her
enbodi mrents will be apparent to those of skill in the art after review ng
the abdve dddemgthddoof claimel wbesm ahnedtimg at teastriine dermghal windhe tisao of loast onbe

oF" ool RS ik ARRERET LR B Sl b s
cl ai n‘eq,n'b%rm}.nal&f{ﬁ@tphﬁgljt?@fbﬁﬁd pARRg an integrated circuit package: formng a

| eadframe with a pluralify of bond pads supported by support nenbers, the
bond pads and support nenbers formed froma single sheet of conductive

mat er i hawvi, n r. surface lying in.a reference .pl ane; positioning the
porti o?' of ;/Ilﬁlgggeg%%doﬁgfﬂghg?%w&?%%yﬁwﬁ?ﬂémggﬁ% cﬁglaggﬁfﬁ%%a&ﬁ@y ref erence
pl ane; gpiadingitANinfestRial hRtcddl AGPRE psAITR di’fthetshh?p&lt lealUctydifh] Dansbfapisady th the
| oner surface of the die |Iying above the reference plane; connecting at

| east one termnal on the die to at |east one of the plurality of bond pads;
encapsy ating _t Le. bond pads and suppori menbers.in an interstitial

mat er i La{% an me:}g?fgtﬂr ﬁcﬁnllﬂ%mgwgﬁr%ﬁgwm‘ﬁﬁ%“f( et SR8 material and the
portion of tfb@iﬁglBm@ﬂfraﬂﬁﬂiﬁﬁ%_a@a‘iﬁ@ﬂneﬁl@eﬂiﬂlﬁohﬁﬂﬁg Rafscelfor Rceividga a | over
surface for the package, in ich the lower faces of bond pads are exposed.

2. The spmidenducsdr integiatadicivgni ded, thepframe mgmbhehgyang 2 phwality phEnguppwiactingnber s
distal ilcl)\]:vartcl{]yefrom the frame member in to the space, at least some of the fingers having bond pads at
their inwardly extending ends, the bond pads being disposed around the space for receiving the
circuit die;

positioning a die in the space surrounded by the bond pads and connecting at least one of
the bond pads to circuits on the die;

offsetting the top surface of the frame member and substantially the entire length of at
least one of the fingers to lie below the lower of the die and the surface of the bond pad
members;

encapsulating the assembly in interstitial material to form an oversized circuit package;
and

removing material from the lower surface of the oversized circuit package to define a

package having a lower surface exposing the lower face of 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 die 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.



bond pads bel ow the reference plane conprises formng the |eadfrane to force
the portion of the support nenbers distal of the bond pads bel ow the
reference plane. 3. The nethod of claim2 wherein a portion of the |ength of
the support nmenmbers is taped to a support surface. 4. The nethqpogéhglain1l
wherein placing the portion of the support members distal of the'?Bbhdipads
bel ow the reference plane conprises selectively etching portions of the

| eadf rane, including the upper surface of the portion of the support nenbers
distal of the bond pads, to place the upper surface of the portion of the
suppor 1 1. menbEhemdihed of clgim Bhehdnein thegeodd Had$ angycitelar.r ef er ence pl ane. 5. The
nmet hod of claim 1 wherein positioning a die also conprises bonding the die to
a die pad whose |lower surface lies above the reference plane. 7 1 9 OCT 7006
6. The|pet hog méthéd @dprisivher ei n connecting at |east one terminal on the die
to at least one of the plurality of bond pads conprises w rebonding at |east
one junper rméngeleadisame heviag asemeundingnizgameperitinnwidfa nymbgslofifiagérsy of bond

ads. 7.. The nmethod of cl aim.l reppvi the interstitial material conprises
P anFuafdifie MRS, dbxfid bBkiont ST e frlfmidthift Bind 45 Tor t1 oo of ¢ he
support nenpREmgdistdl Portichs ol eheFRpdr PRUSY a réferefcdFlaodeiRb by [6veHsudfice

integrated circuit package, conprising: formng a | eadfranme having a frane
menber oEthebendhgadsy a space for receiving a seniconductor integrated circuit

the' trame. rERBRIRY ROE TR pCBtE Bt ¢ 1 gRl o SRR S PR IS RADG "ol

pads atefefeh&d plangawar dl y ext endi ng ends, the bond pads bei ng di sposed around
t he space for receiving the circuit die; positioning a die in the space

surrounded BYrERENgiSHENAkics thivdiedo teatrprnyirfices efabe borkpags; the bond pads to
Clrourt S 0N A g ke B LRS! ROnL R W P! 2500 bkl ol oA HRTRGErs30
form a package,
taping the distal portions of the fingers to a support surface prior to encapsulating; and
removing encapsulating material below the reference plane to expose the lower surface of

the bond pads.

13. The methed of claim 12, wherein connecting terminals on the die to the upper surfaces

of the bond pads comprises wirebonding conductors to the terminals and the bond pads.

14. The method of claim 12, wherein placing distal portions of the fingers below a
reference plane comprises forming the leadframe to move the distal portions of the fingers below

the reference plane.

15. The method of claim 12, wherein placing distal portions of the fingers below a reference
plane comprises etching the distal portions of the fingers to place a top surface of the remaining

portions of the fingers below the reference plane.




| east one of the fingers to lie belowthe |ower of the die and the surface of
t he bond pad nenbers; encapsulating the assenbly in interstitial material to
forman oversized circuit package; and renoving nmateri al from t RECT d6Ger
surface of the oversized circuit package to define a package having a | ower
surface exposing the | ower face of the bond pads while renoving

substantially the entire length of the fingers and the frane nenber. 9. The
nmet hod of claim8 wherein the | eadfranme al so conprises a die pad and
positioning the die conprises bonding the die to the die pad. 10. The net hod
of cl ailfa 9 whenethed bempliisige t he die to the die pad conprises applying double
backed adhesi ve tape.,to a,surface of die and th Cr 20L1i

h di d.8 7
Tg e ot Rotiad & Rdirang haibe &R e ine nition vathg PEDPOf BPESA et hod

conpr i $kiadih i 8ly2ploRBeKI AR NN AY tHed i eSWupAALE Bend pAI¥E pPortion with a
nunber of fingers "extending inwardly, proximal portions of the fingers
supporting plwingphdsl;popticnsion ghedfingesd badow nirefiarenod plahe définegdrysa lowiensurface
referen %I ane defined by a |ower surface of the bond pads; nmounting a die
on an ﬁﬁgﬁrogﬁP? ¢ce of a die pad a | ower surface of which lies on the

reference phangiing?BR&M AnNGpeLilitebsa 8 faba 16Wer uefabdef WRRRNIeS VA itRCes of the
bond pads; encapsulating the die, the die pad, the bond pads and the distal

por t i omgfershca plane;i ngers to form a package, taping the distal portions of the
fingers to a support surface,priqr to encapsul ating; and renoving
encapsulatiﬁﬁmﬁgﬁg?%gpnﬁ'F%ngﬂnggF@ﬁ%ﬁﬁﬂgﬁfgﬁgﬁggngﬁg >#e | oner surface
of the bondnf@dfiating the die, the die pad, the bond pads and the distal portions of the fingers to

form a package , and

removing encapsulating material below the reference plane to expose the lower surface of the

bond pads.

17. The method of claim 16, wherein removing encapsulating material comprises grinding

the package.

18. The method of claim 17, also comprising removing encapsulating material and the distal

portion of the fingers.

19. The method of claim 16, wherein removing encapsulating material also comprises

singulating the package.

20. A method comprising

forming a leadframe having a surrounding frame portion with a number of fingers
extending inwardly, proximal portions of the fingers supporting bond pads;
placing distal portions of the fingers below a reference plane defined by a lower surface of the
bond pads wherein placing the distal portions of the fingers below the reference plane comprises
half etching the distal portion of the fingers so that their upper surface lies below the lower

surface of the die pad;

10



13. The method of claim 12, wherein connecting termnals on the die to the
upper surfaces of the bond pads conprises w rebondi ng conductors to the
termnals and the bond pads. 14. The nethod of claim 12, wherein placing
distal portions of the fingers below a reference plane conprlseéﬂﬂdﬂdM%g t he
| eadf ranme to nove the distal portions of the fingers below the reference

pl ane. 15. The nethod of claim 12, wherein placing distal portions of the

fingers bel gwaifiel 8leSRCH u@b@aﬁfae%pé h&f@ﬁﬁ&&&%ﬁb@o%ﬁkghleﬁeﬁ; fleons of the

fingers to place a top surface of the rermaining portions o I ngers
bel ow rdferenafpamnce pl ane. 9 19DC1206 16. A nethod conprising forning a

| eadf rane havin asurro ndi fra ortlo a, nupber of fingers

ext endi ng i ﬁ%}eg‘i teBPB’S? tﬂgélﬁti) p@f:r ?‘ﬁ@c?q ?%B? E%‘L%%ti ng bond pads;

pl acing di Steadapmaﬁﬂgqﬁé dR:f tHelBe f)éd‘ﬁ?erb%nﬁfﬁa@é/‘érﬁi e iRES peRidak %Fﬁleqﬁlf tRed by a
| ower surface "of the bond pads; nounting a die on an upper surf ace of a die

pad a lfeower pankagaend of V\/m ch lies on the ref erence pl ane; connecti ng
termnals on the die to the u ces. of t bond pads; ,and

encapsul at | RGPS Hheab S P RBRH pRlt B Eietngs BEod RUERPRE® Bie PR spefbsd s of
the fi pgedondtpads.f orm a package, and renoving encapsul ating material bel ow the
reference plane to expose the | ower surface of the bond pads. 17. The net hod
of claim 16 wherein rem)vi ng encapsul ating material conprises grinding the

ot er 31 and WReRel 8o Y. Mad plafitnd GERLpSHER AER Hoeds O RBE a m 16,
wher ei RefbRATVHIRG: QSRR B (HBbSHd @ids 3h® BieGRIREIRERSo the fingers and

surrounding frame.

22. The method of claim 20, wherein mounting the die on the upper surface of the die pad

comprises taping the die to the die pad with double backed tape.

23. The method of claim 20, wherein mounting the die to an upper surface of the die pad

comprises securing the die to the die pad using an adhesive material.

24. The method of claim 20, also comprising bonding solder balls to the lower surface of

some of the bond pads.

25, The method of claim 24, also comprising further affixing the solder balls to terminals on

a motherboard to connect the die to a system.

26. The method of claim 20, wherein a further layer of metal is applied to the die pad prior

to mounting the die to it.
27. 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;

11



singul ati ng the package. 20. A nethod conprising formng a | eadfrane having a
surrounding franme portion with a nunber of fingers extending inwardly,

proxi mal portions of the fingers supporting bond pads; placing distal
portions of the fingers below a reference plane defined by a | ove §?g face of
the bond pads wherein placing the distal portions of the flngers E ow t he
reference plane conprises half etching the distal portion of the fingers so

that their ummpadsgupfgmihitwomlp@mdﬂﬁ@ndomer surface of the die pad; 10
190CT2006 nnuntlng a die on an upper surface of a die pad a | ower surface of

which |ies @wluplityodbepdpeds, packmd thechond wads hayingamynngr suéreeand adomert o t he

upher SUHAGRS pBligh e HIRCRATR G SISARMLAY MedSnclhiGine b dle Bids Lhe bond

pads an port|o nger orma pac age renovi ng
encaps yhdidernd onabéthe@bndbphmeﬁhﬁlgrﬁfe&rr@m@lanbaaevd whiek pies thetdiep idamﬂr surface
of the bond ds 21. The nethod of claim 20, wherein pIaC|ng t he di stal
por t i ogneth whishdietheframe epwianiand the pardersfdhd fingsas adingsnt thedTaisspartiohg t he
bond pads and die pad relative to the fingers and surrounding frame. 22. The
met hod of claim 20, wherein nounting the die on the upper surface of the die

pad ca8prises t dhehgditasedif elaird 27 ehegkif theafthnid pdrtidauhd thelppetfiad ofépe. 23. The
nmet hod of claim 20, wherein nounting the die to an upper surface of the die
pad cdimgers adiacens dhe frage pordlonage dléplacﬁré teiie bplaw the referease plapely pechamicatly a) |
24. The I nprising bonding solder balls to the | ower
surfacelgﬁhgggggl E@#%Eéggﬁg%§§%£825. The nethod of claim 24, also
conprising further affixing the solder balls to termnals on

29, The leadframe of claim 27 wherein the upper surface of the frame portion and the

portions of the fingers adjacent the frame portion are thinner than the single sheet of material to

position their upper surface below the reference plane.

30. 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;

a die pad positioned in the open portion; and

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 bond pads
positioned adjacent the die pad, the lower surface of one of the bond pads defining a reference
plane above which lies the die pad and beneath which lie the frame portion and the portions of

the fingers adjacent the frame portion.
31. The leadframe of claim 30 wherein the frame portion and the portions of the

fingers adjacent the frame portion are displaced to lie below the reference plane by mechanically

forming the fingers adjacent the bond pads.

12



a not herboard to connect the die to a system 26. The nethod of claim 20,
wherein a further layer of netal is applied to the die pad prior to nounting
the die to it. 27. Aleadframe formed froma single sheet of materid@geT 2006
conprising: a frame portion substantially surrounding an open portion; a
plurality of fingers extending fromthe frame portion into the open portion;
11 10CT2606 a die pad supported in the open portion; and a plurality of bond

pads, each of thegpRadRAdSMRAYLRY \ﬂ[bré*lﬁﬂ%ru;ziéf &9&%%&1&@%&9@\@@1 s4hd dce and
positioned in the open portion supported | east one of ?lngers t he

| ower pottidnaoéthsflingars adjacertchd bace padndes mh«goancv@ftlaﬂe npper sheface wbove which
lies t and beneath which |[ie the frame portion and the portions of
the fi ngrrgergxg;e aé’r‘?t the frame portion. 28. The |eadframe of claim27
wherein the franme portion and the portions of the fingers adjacent the frane
portion are displaced to Iie below the reference plane by mechanically

f or m ng3t he 4 p gscumriiRgit t he bond pads. 29. The |eadfrane of claim27
wherein the tdggec{ surface of the franme portion and the portions of the
fingers adja & ’he franme portion are thinner than the single sheet of

mat eri al toaipgﬁkmh@aujﬂ@kﬁeF@per surface below the reference plane. 30. A

| eadframe fornmed froma sin sheet of material, conprising: a frame
portion sub@tlﬁﬁﬁtloalﬁlb?n@la@(}mwféﬁméad]ﬂCW&ﬂlpdﬂQP&ﬂm, a plurality of fingers

ext endi ng fr?f"a%t O%eflea%n%ng&rt %Yve? tﬁ%?gﬁ’oﬁ %g Mlléé)ﬁltg?dltel e pad positioned

in the open portion he bond pads

havi ng an Ul%ﬁ&dpsﬁluﬁlﬁgﬁﬁﬁte@ﬂaﬂs@rduﬁmg thédiéftﬁ@meep’ad aR@slltbupaeekgosed fte paN
portion supported by at |east one of the fingers, the bond pads p05|t| oned

adj acereast oe ofithe berd padséo fosmes Paskagesand vdterein ghegixppsng fb@ﬁﬁwf@m@rﬂ@ hileg a
refer e%%n%e%[ ﬁrg%ggg)r{gg&u\m%?@omsgs d Jlgntqhgdﬁ %dand beneath which lie the frane

pOI’tI on an

34.  Aleadframe 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;

a die pad supported in the open portion;

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 a reference plane above which lies the die pad and
beneath which lie the frame portion and the portions of the fingers adjacent the frame portion;
and

wherein the upper surface of the frame portion and the portions of the fingers adjacent the
frame portion are thinner than the single sheet of material to position their upper surface below

the reference plane.
35. The leadframe of claim 34, wherein the frame portion and the portions of the

fingers adjacent the frame portion are displaced to lie below the reference plane by mechanically

forming the fingers adjacent the bond pads.
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the fingers adjacent the frane portion. 31. The | eadfranme of claim30 wherein
the frame portion and the portions of the fingers adjacent the frame portion
are displaced to lie below the reference plane by nechanically fOWUWWQZEme
fingers adjacent the bond pads. 12 | Y O C 12006 32. The |l eadfrane of claim
30 wherein the upper surface of the frame portion and the portions of the
fingers adjacent the frame portion are etched to nove their upper surface

bel ow Bhe ref er emaeldatifiite oB3laind 3P aeka6iR aGVMsH 6ff the length 61 & ldasbnedfdhe
nounted to the die pad; at | east one bond pad positioned adjacent to the die
pad; afinBeasttapsidoasaPb & eed bet ween the die pad and a terminal on the
di e; encapsulating material surrounding the die, the die pad and all but an
exposed face of at |east one of the bond pads to forma package and wherein
the exp®sed faceFheleaiframbondlafinds, whaeinahd Apgakingdle sidaggpeed nul tipl e
courses adjacent the die pad. 34. A |leadfrane forned froma single sheet of
material, conprising: a frame portion substantially surrounding an open
portioRy a plurak i I t L fr LOM: | he
bpen part;on: - amiy ek REChin 31 SRALANG Lt KifacesR RERE paobhderC
pads, eationobf thbdinpemddjacis thafrimg pamion ppedtclsdrtd acscahdr appepw@ifacebelovace and
positioned_.in the open portion supported by at |east one of the fingers, the
| ower tsupfesgse glangne of the bond pads defining a reference plane above which
lies the die pad and beneath which lie the franme portion and the portions of
the fingers adjacent the frane portion; and wherein the upper surface of the
frame Bortion andht kadframtiobokimB4] Wkertinnheleadfadhasanttahihdar in shape.

40. The leadframe of claim 34, wherein the die pad is rectangular in shape.
41. The leadframe of claim 34, wherein the bond pad is circular in shape.
42, The leadframe of claim 34, wherein the upper surface of the frame portion is

parallel to at least one of a bond pad upper surface and a bond pad lower surface.

43, The leadframe of claim 27, wherein a portion of the length of at least one of the

fingers is taped to a support surface.

44, The leadframe of claim 43, wherein the tape is single sided tape.

45. The leadframe of claim 27, wherein the leadframe is rectangular in shape.
46. The leadframe of claim 27, wherein the die pad is rectangular in shape.
47. The leadframe of claim 27, wherein the bond pad is circular in shape.

14



frame portion are thinner than the single sheet of material to position their
upper surface below the reference plane. 35. The |eadfranme of claim 34,
wherein the frame portion and the portions of the fingers adjacent, [}[{Jemﬁﬁr ane
portion are displaced to lie below the reference plane by nechani cl!afl a
formng the fingers adjacent the bond pads. 13 19 OCT 2006 36. The | eadfrane
of claim 34, wherein a portion of the Iength of at least one of the fingers

is tap to a su i gin the
tape | S %si ngle s med o Eane A B2, PG ARCLAAT SRl e pURRERLY Lper
surfacepamﬂlettbatietastnmepxﬁlatblomhpahdppeheurfmrandarbsnd)pad havelrismares ad] acent t he
frame portion are etched to nove their upper surface below the reference

pl ane. 39. The leadfranme of claim 34, wherein the leadfrane is rectangular in
shape. 4640. The | i Hf‘heﬁ i lar in
shape. 4941 The I%%%dgg@egfcc%lglg’g %flmrev\herglhﬁn %ﬂ@eg%%ﬂpaﬂ l:é%{%%%‘t}ﬁy in
shape. fugersiheptetdf uppertofirfadeai m 34, wherein the upper surface of the frane
portion is parallel to at |east one of a bond pad upper surface and a bond
pad | ower surface. 43. The |eadfranme of claim27, wherein a portion of the

| engt h sof at |ea%e%h%f@ﬁletdi’%lan’;l'@?l%érehﬁhéﬁa?)@qls §iRolR sRMARGYL Surface. 44. The
| eadf rare of claim43, wherein the tape is single sided t p - 45, The

| eadf rane of claim 27, wherein the |eadfrane is rectangul ar in shape. 46.
The | eadf rame of rei,n the di ag.i s rectangul ar Y shape. 47.
The | ot rame of ToedrfaRe AhAGE T MeBuRaaaape iorr BORdR bt pe. 14
19aCT2006 48. The | eadframe of claim 27, wherein the upper surface of the
frame portion is

52. The leadframe of claim 30, wherein the die pad is rectangular in shape.
53. The leadframe of claim 30, wherein the bond pad is circular in shape.
54. The leadframe of claim 30, wherein the upper surface of the frame portion is

parallel to at least one of a bond pad upper surface and a bond pad lower surface.

55. A package comprising:
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 the bond 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 bond pads to form a package and wherein the exposed faces of the bond pads are

arranged in staggered multiple courses adjacent the die pad.

56. The package of claim 55, wherein mounting the die to the die pad comprises

securing the die to the die pad using an adhesive.
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parallel to at | east one of a bond pad upper surface and a bond pad | ower
surface. 49. The | eadfrane of claim 30, wherein a portion of the qu@hhnﬁi at
| east one of the fingers is taped to a support surface. 50. The ﬂea r&fe of
claim49, wherein the tape is single sided tape. 51. The |eadfranme of claim
30, wherein the leadfrane is rectangular in shape. 52. The |eadfrane of
claim30, wherein the die pad is rectangular in shape. 53. The |eadfrane of
clai m 30, wher ei Thé¢ peckbgnel qisich §3 viliefein hdunfiip SBaReto thd dicfag coaptbeane of
clai m 30, wherejn the upper surface of the frame portion is parallel to at

| east Shraring the digiodhe die RagISINgdaRST ace and a bond pad | ower surface. 55. A
package conprising: a die pad; a die nounted to the die pad; at |east one
bond pad positioned adjacent to the die pad; at |east one | ead connected

bet weefi8.t he bondThagackage af dlgirmdTatheesin tHeaarh i€ doulsls bagiedltagd. ng nat eri al
surrounding the die, the die pad and all but an exposed face of at |east one
of the bond pads to form a package and wherein the exposed faces of the bond
pads a arrang i : i | AC: i ad. 56.
e pattage of oro BRPORTNEEST Nk & SRKRERAENAGRDNI IR BT, | cos
secur i pgdériballdordddxotthelotiee spfate Wisdregf. an adhesi ve. 15 190CT2006 57. The
package of claimb55, wherein nounting the die to the die pad conprises
securing the die to the die pad using tape. 58. The package of claim57,

ot 1 okl one. bonbroRRi FLARE! £F 1A% cRlpd AR AR e e LT

sur f acmatednial.eof . 60. The package of claim55, wherein encapsul ating materi al
conprises an interstitial

61. The package of claim 60, wherein the interstitial material comprises thermosetting
plastic.

62, The package of claim 55, wherein the die pad is rectangular in shape.

63. The package of claim 55, wherein the bond pad is circular in shape.

64. The package of claim 55, wherein at least one of a bond pad upper surface and a

bond pad lower surface is parallel to at least one of the die pad upper surface and the die pad

lower surface.

65. The package of claim 33, wherein mounting the die to the die pad comprises

securing the die to the die pad using an adhesive material.

66. The package of claim 33, wherein mounting the die to the die pad comprises

securing the die to the die pad using tape.

67. The package of claim 66, wherein the tape is double backed tape.
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material. 61. The package of claim®60, wherein the interstitial material
conprises thernosetting plastic. 62. The package of claimb55, wherein the
die pad is rectangular in shape. 63. The package of claim55, wheregem 1oe
bond pad is circular in shape. 64. The package of claim55, wherein at |east
one of a bond pad upper surface and a bond pad |lower surface is parallel to
at |l east one of the die pad upper surface and the die pad |ower surface. 65.
The pagigage of clygy i i i i ri ses
securi Cndgg the die T?fgrﬁaﬁ%gg;yg@%g%@a’g{?ﬁgygn%é%%ﬁ\%nﬁg?%pﬁgﬁ&%%@%{%gggackage
of cl aispideBballimended to tho dowémsgrfaéethdicef.t o t he di e pad conprises securing the
die to the die pad using tape. 67. The package of claim 66, wherein the tape
i s doubl e backed tape. 16 1 9 DCl 2006 68. The package of claim 33, wherein
at | eagy one bondpeagcidseloieRsim a8, WR@skn, e%@%asﬁﬁhﬂ@ha?&ia'l cOAPRKS ah hibRaaIoner
surface thereof. 69. The package of claim 33, wherein encapsul ating materi al
conpri sesferzgd. i nterstitial material. 70. The package of claim 69, wherein the
interstitial material conprises thernosetting plastic. 71. The package of
claim 33, wherein the die pad is rectangular in shape. 72. The package of

cl ai m 3@, wherei mi:hackRBGf RRMN 69, whéeih tAE irtdts SR BRterial corhPRsdR edtABSetRhg Cl @i m
33, wherein at |east one of a bond pad upper surface and a bond pad | ower
surfacelassicparal lel to at |east one of the die pad upper surface and the die
pad |ower surface. 17

71. The package of claim 33, wherein the die pad is rectanguiar in shape.
72. The package of claim 33, wherein the bond pad is circular in shape.
73. The package of claim 33, wherein at least one of a bond pad upper surface and a

bond pad lower surface is parallel to at least one of the die pad upper surface and the die pad

lower surface.
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