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METHOD OF FABRI CATION Field of the Invention This invention rel
generally to sem conductor manufacture and packagi ng, More particul arly,
this invention relates to a sem conductor conponent having a chip on
board |l eadframe, to a nethod for fabricating the conponent, and to systens
i ncorporating the conponent. Backgroundtof the Invention Sem conductor
conponents, such as packages and BGA devices, are being manufactured with
a chip scaBEMMQNDHCTGROCWPONEWEHﬂVIN@CWP@N@@AR@DEQMFF@RR‘E

plastic or ceramc cOnMPONAND M@?HUB’GFJFAB'RIGWWGFPM s typically include
a substrate, a sem conductor die, and term nal contacts, such as balls,

bunps or pins, arranged in an area array, such as a bal | grid array (BGA),
or a pin grideigldredghe lnPejon Seni conduct or conponents can al so incl ude an

encapsul ant whichqaf;d e al Snecapsul ates. the die and the
substrate. Different m?ﬁ%ege%%{é eén% oyed F’ﬁnfa’ﬁéhﬁdut‘s‘?rf%ﬁonﬁéﬁrtpéat| ng
sem conduct or™"THHNEREE. e cRRierTimal mmimodpareﬂcallralxglyd sehskrat e,
such as a reinformgedmpatyteres | 88 rgatgempgglﬁﬁqut #% KF% F &?l p on
board (COB) Xh i g}paiggmpcp f.Qan:@aBOC) confi atlon ra% I Ncl udes
conductors, such as races "t hat® af e™pthed bgﬁ‘Heéa@@lcﬁﬁéﬂﬁoﬁHEpads
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comuni cation with the conductors for nmounting the termnal contacts in

the requi re%&k&@uﬁ&%f’%e Iﬁ\zotﬁ: r method for fabricating sem conduct or
conponent s USES netar teadfrane that is attached and wire

Semlconductor components, such as packages and BGA
devices, are being manufactured with a chip scale cutline,
and with a higher pin count than conventional plastic or
?eramic components. Semiconductor components typically
include a substrate, a semiconductor die, and terminal
contacts, such as balls, bumps or pins, arranged in an area
array, such as a ball grid array (BGA), or a pin grid array
(PGA). Semiconductor components can alsgso include an
encapsulant which at least partially encapsulates the die
and the substrate.

Different methods are employed in the industry for
fabricating semiconductor components. One conventional.
method uses a rigid substrate, such as a reinforced polymer
laminate, attached to the die in a chip on board (COB) or a
board on chip (BOC) configuration. The substrate includes
conductors, such as copper traces, that are wire bonded to
the bond pads on the die. The substrate can also include
bonding sites in electrical communication with the
conductors for mounting the terminal contacts in the
required area array.

Another method for fabricating semiconductor
components uses a metal leadframe that is attached and wire
bonded to the 4die. The metal 1leadframe includes
leadfingers which include bonding sites for wire bonding
wire interconnects to the leadframe. The leadfingers are

1
also typically bent oy shaped to form the termina) contacts
for the components.




“bonded to the die. The netal |eadfranme includes |eadfingers mh'gh i ncl ude
+ bonding sites for wire bonding wre interconnects to the Ieadf% wlineQ06
"l eadfingers are also typically bent or shaped to formthe term nal
contacts for the conponents. 23 June 2006 2 one advantage of netal
| eadf ranes is that they are inexpensive to manufacture, and can be used
with a variety of conventional packagi2g equi pnent, such as w re bonders,
di e attachers, conveyors and namgazi nes. However, one problemwth netal
| ead frames occurs when wire bonded wres short to bus bars physically and

electrically connesei advdhtheeenis | gagii ngg e;le rapes., Ihis
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array. Sunmmafgr ofhet h@trksvention I n accordance with the present invention,
an inproved sem gopdyctor, conponent, a nmethod for fabricating the
conponent, and el ect ro(r\?l&c %%%?mgtnsogncciﬁ"bvcﬁ%’i%]{ Heetal leadframes is
that the leadfingers are configured to form the terminal
contacts as leads. However, it would be desirable for the
leadframe to provide bonding sites Ffor terminal contacts in
.the form of bumps, balls or bins in an area srray, as is

conventional for chip scale components .

In

The present invention is directed to a semiconductor
coTponent constructed with a metal leadframe designed to
eliminate shorting between the wires and the bus bars on
the leadframe. In addition, the metal leadframe is
designed to provided bonding sites for attaching bumps
balls or pins in an area array, such as a ball grid array. '

Summary of the |nvention

. In accordance with the bresent invention, an improved
semiconductor component, a method for fabricating the
component, and electronic Systems incorporating the
component are provided.,

. The component includes g leadframe, a femiconductor
die back bonded to the leadframe in g chip on board
configuration, and wire interconneéts bonded to the die and
_to the leadframe. The component alse includes an array of
terminal contacts attached to the leadframe, and an

encapsulant encapsulating the die, the wire interconnects
and the leadframe.




conponent are provided, The conponent includes a | eadfrane, a i or

di e back bonded to the |leadfranme in a chip on board confi guratsg;]ﬁﬁﬂgtr?gﬁh

wire interconnects bonded to the die and to the |eadframe. The conponent

al so includes an array of termnal contacts attached to the |eadframe, and

an encapsul ant encapsulating the die, the wire interconnects and the

| eadf rane. 23 June 2006 3 The | eadfrane3i ncl udes | eadfi ngers having

i nterconnect bonding sites for the wire interconnects, and term nal

bondi ng sites for Ee termnal contacts. In addition, the termnal bonding
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eliminated.

The fabrication method includes the steps of providing
the l?adf;ame, attaching the die to the leadframe, bonding
the ?1re ?nterconnects to the die and to the interconnact
bonding sites, forming the encapsulant, and then forming
the terminal contacts on the terminal bonding sites.

The component can be used te construct electronic

system
v s such as modules, computers, camcorders, cameras and
cell phones.

Il A

Figure 1B is an enla
rged schematic gide al i ]
of the component ; Tration view

vi
ew of the component taken along line 1C-1C of Fiqure 1A:

Fi i v
gure 1D is an enlarged schematic bottom view of the
component taken along line 1D-1D of Figure i¢;
r

Figure is -
i o 1E is -an enlarged schematic Cross sectional
, w of the component taken along line 1E-1E ofFf Figure 1C



invention; Figure 1B is an enlarged schematic side el evation ijyﬂuﬂégbhﬁ
conponent; Figure 1C is an enlarged schematic cross sectional 'view of the
conponent taken along line 1C-1C of Figure IA; Figure 1D is an enlarged
schematic bottom view of the conmponent taken along line 1D 1D of Figure 1C;
Figure 1E is an enlarged schematic cross sectional view of the conponent
taken along line 1E-1E of Figure 1C, 234June 2006 4 Figure IF is an

enl arged schematic cross sectional view, partially cut away, of the
conponent taken along line 1F-1F of Figure 1C, Figures 2A-2E are enl arged

schematic cross seEigonal 1Fviiensan ! EH&EE@EHP%&{%%;;@ &-0eL h%g tc% 1
fabricating tb?ew,‘:%@ﬂ‘fﬂ[ Ll faures 14 15, Figure 3A 7S an énlar 988
schematic plan_view of_a e st r S8 st PEptligeaoTrrnent fatiarc atlicoa Aénhod
taken along tFmeEF 32 FAEeri§are 2A; Figure 3B is an enlarged schematic

plan view of a semigorsicinrai g-asegdy] e j [ thod. take
along |ine 3B;8R,of ; Figure. 2B, Fi?ure 3%??%@aﬁégn %fg%d8£8 emi fElSP%QS
sectional view of an |ntercommect BondPng Hetdiash e fehniearing akbe
al ong |ine 3CGF@YIeTE Gdr EigBrefi fane:3D is an enl arged schematic cross
sectional view ofFigndres neanali sbandi i o] | eadf rame taken al ong
line 3D 3D ofq & a%w_,Z%t__rFiiggure 4A ?glgfég e%ach%%agllé:n R/Ifaerﬂll\l St Mduf e
system incogﬁfra i Nng one ruﬁﬁpelEOWQEn APEicsfipnuretiofintaken oatlang e
with the i nvemtirRA-BlgafeFa®iis 28 ;schematic cross sectional view of the

Figure 3B is an enlarged schematic plan view of g
semiconductor die used in the fabrication method taken
along line 3B-3B of Figqure 2B:

Figu;e 3C is an enlarged schematic crogs sectional
view of an interconmect bonding site on the leadframe taken
along line 3C-3C of Figure 28:

Figure 3D is an enlarged schematic cross sectional
view of a terminal bonding site on the leadframe taken
along line 3D-3D of Figure 2B;

. Figure 4A is a schematic plan view of a module‘system
incorporating one or more compenents gconstructed in
accordance with the invention;

Figure 4B is a schematic ¢ross sectional view of the
module system taken along line 4B-4B of Figure 4A:

Figure 5 is a schematic cross Sectional wview of gz
computer system incorporating one or more components
constructed in accordance with the invention;

Figure 6 is a schematic cross sectional view of a
camcorder system incorporating one or more components
constructed in accordance with the invention;

Figure 7 ia a schematic cross sectional view of a
camera system incorporating one or more components
constructed in accordance with the invention; ang

Figure 8 is a schematic e¢ross sectional view of a
cellular phone system incorporating one or more components
constructed in accordance with the invention,




nodul e system taken along |ine 4B-4B of Figure 4A; Figure 5 is fBﬁﬁH@@ﬁbbC
cross sectional view of a conputer systemincorporating one or

conponents constructed in accordance with the invention; Figure 6 |s a
schematic cross sectional view of a cantorder systenlincorporating one or
nore conponents constructed in accordance with the invention; Figure 7 is
a schematic cross sectional view of a 8§anera systemincorporating one or
nore conponents constructed in accordance with the invention; and Figure 8
is a schenatlg Cross sectlonal view of a cellular phone system
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i nterconnects 16 wire
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conventi onal sem conduct or
const ruct ed |Wf§f interconnects 16 wire bonded to the die 14 and to the

leadframe 12. The component 10 also includes an array of
terminal contacts 18 attached to the leadframe 12, and an
encapsulant 20 encapsulating the die 14, the wire
interconnects 16 and the leadframe 12.

The die 14 can comprise a conventional semiconductor
die having active semiconductor devices constructed in a
desired electrical configuration. For example, the die 14
can comprise a high speed digital logic device, such as a
dynamic random access memory (DRAM}, a static random access
memory ({(SRAM), a flash memory, a microprocessor, a digital

élgnal brocessor (PSP)., or an application specific
integrated circuit (ASIC). In addition, the die 14 can
comprise a tested die that has been certified as a known
good die.

In the iljlustrative embodiment, the die 14 is
generally rectangular shaped with opposed lateral edges and
opposed longitudinal edges. However, the die 14 can have
any polygonal shape, such as square or triangular, and can
also have a circular or oval shape. As shown in Figure 1C,
the die 14 ig mounted to the leadframe 19 in a chip on
board configuration. As used herein, the term “ehip on
board” means the die 14 has a back side 21 (Figure 1C)
bonded to the leadframe 12, and a circuit side 22 (Figure




desired el ectrical configuration. For exanple, the die 14 can £§385%2©0§
hi gh speed digital |ogic device, such as a dynam c random access ne y
(DRAM), a static random access nenory (SRAM, a flash nenory, a

m croprocessor, a digital signal processor (ASP), or an application
specific -integrated circuit (ASIC). In addition, the die 14 can conprise
a tested die that has been certified asga known good die. In the
illustrative enbodinent, the die 14 is generally rectangular shaped with
opposed | ateral edges and opposed |ongitudi nal edges. However, the die 14

can have anylpol ygorahgshape, SHHLASs S r e wQr i a | ar, apd.can, also
have a circul ar rrcoI}/aI tsh pe. As shown ?lrflaFﬁFglggﬁeC, %P‘heeaf"ggiﬁcﬁgly
mounted to the fea rréf?'Fe 5% PentsrET s dd woEk gutmiding s ogsed
herein, the t&ieh "amhivixen bobdand! means the die 14 has a back side 21

(Figure 1C) bondetds tghdihe {eadf , d Ci it Si 22 (Figure 23
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in electrical gonmmuni cation W th th tegrated c TEhtBrHRd ®h t he
die 14. Furt Het® efﬁé‘t(ﬁley corfi¥t § ¥4 kol ednprivsdsene bn  nelechayersl of
metal, and préfenabloptinol wdehather éntegrated circuits contained on the

die 14. Further, the die contacts 24 can comprise one or
more layers of metal, and preferably include a wire
bondable outer layer, such as Al, Au, Cu, or alloys of
these metals.

The component 10 also includes adhesive members 26
configured to attach the back gide 21 of the die 14 to the
leadframe 12. The adhesive members 26 can comprise an
electrically insulating tape material, such as a polyimide
tape, having an adhesive material on oene or both sides
{e.g., “KAPTON” tape manufactured by DuPont)}. The adhesive
members 26 can also comprise a curable die attach polymer,
such a5 an epoxy, an acrylic, or a polyimide material. 1In
the illustrative embodiment there are two spaced, generally
rectangular shaped adhesive members 26 located proximate tc.a
longitudinal peripheral aedges of the die 14. However, this
arrangement is merely exemplary and other arrangements,
such as one or more rows of adhesive dots can be employed.

‘I‘he leadframe 12 is constructed to allow the die 14 to
be mounted to the leadframe 12 in a chip on board
configuration substantially as described above. This type
of leadframe 12 isg sometimes termed a chip on board
leadframe. As shown in Figure 1E, the leadframe 12
includes a pattern of leadfingers 28, which form an




bondabl e outer | ayer, such as A, Au, Cu, or alloys of these rﬁghﬁegﬁgg
conponent 10 al so i ncludes adhesive nenbers 26 configured to attac

back side 21 of the die 14 to the |I|eadfrane 12. The adhesi ve nenbers 26
can conprise an electrically insulating tape material, such as a polyimde
tape, having an adhesive material on one or both sides (e.g., "KAPTON'

t ape manufactured by DuPont). The adhesFfve nenbers 26 can al so conprise a
curable die attach polyner, such as an epoxy, an acrylic, or a polyimde
material. In the illustrative enbodi nent there are two spaced, generally
rectangul ar shlprnald hebdvel nendvessi 26 dxo Cap e H3d NBLE Egmpggag&tyglna
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board. In nickel alloy or a copper alloy. Further,

the leadfingers 28 can be fabricated using a conventional

brocess such as stamping or etching, combined with plating

if required.

As also shown in Figure 1E, the leadframe 12 also
includes a pattern of terminal bonding sites 30 on the
leadfingers 28 for the terminal contacts 18, and a pattern
of interconnect bonding sites 32 on the leadfingers 28 for
the wire interconnects 16. The terminal bonding sites 30
and the interconnect bonding sites 32 arxe located on
opposing surfaces of the leadfingers 28 substantially as
shown in Figure 1Q, In this regard the interconnect
bonding sites 32 are located on a first surface of the
leadirame 12 and the terminal bonding sites 30 are located
on an opposing second surface of the leadframe 12. 1n this
case the first surface and the second surface are the major
pPlanar surfaces of the leadframe 12. The leadframe 12 also
include bus bars 34, which physically and electrically
connect selected leadfingers 28 to one another. Becausge
the leadfingers 28 include the terminal bonding gites 30,
and the interconnect bonding sites 32, the bus bars 34
electrically connect Selected terminal bonding sites 30 and
selected interconnect bonding sites 32 as well,




addition, the |eadfingers 28 can conprise a suitable netal suc
I ron-ni ckel alloy or a copper alloy. Further, the |eadfingers g%9§g§9g36
fabricated using a conventional process such as stanping or etching,
conbined with plating if required. As also shown in Figure 1lE, the

| eadf rame 12 also includes a pattern of term nal bonding sites 30 on the

| eadfingers 28 for the termnal contact8 18, and a pattern of interconnect
bondi ng sites 32 on the | eadfingers 28 for the wire interconnects 16. The
term nal bonding sites 30 and the interconnect bonding sites 32 are

located on opposiZy Swewaces Bigthe headthageesm2BasuBshanhiakl¥e.as;qshown
in Figure 1C at8 &hisngegaid 4 he.i ELLQUESEL., banding sites 32 are [ocated
I adf?ane@%é ang:etrﬁlé &R 75 3BorRdieRg 238FE¥s 30

on a first S%ﬂé‘;ﬁa@ée,} he , €
are |ocated on opposiHg GFETL APt abending helt endfT aletckinks this
case the firsPakip¥mcef ablie t herstnahdostitiece age tBe WRJLON 11RLARAE 5 e
surfaces of tasdeatfipmplld.. e | rane 12 al so _include bus bars 34,
whi ch physically %Ed el'ectricall y %@%@gﬁgel g@éﬂaﬂegﬁﬂﬁﬁﬁgﬁ%eﬁéﬂ one
anot her. Becatde “fAESYehHPi fgdibinzg | pentelets hd 8t exntaragedotidi ng sites 30,
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bonding sites 32 as_ well. ,
termnal bondinF%ites?®d thee tgrmangédcoentacsel ¢6t ednpdid eifrargieh as an
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18 arranged YJﬂ,lélS&FFlalvar PEYC8EMeREr Flowstarmim yivormdl ngms;, tdVWaY &fge t hi s
generally circular shaped pads formed integrally with the
leadfingers 28 by stamping, etching, plating or other
suitable method. However, the terminal bonding sites 30
can have any polygonal shape (e.g., square, rectangular).
Further, the terminal bonding sites 30 can be Formed
separate from, but in electrical communication with the
leadfingers 28.

Further, the terminail bonding esites 30 can comprise
one or more layers of metal, such as an cuter metal layer,
such as Al, Au, Cu, or alloys of these metals, which

| facilitates bonding or forming of the terminal contacts 18
on the terminal bonding sites 3¢. A suitable process such
as electrolytic deposition, electroless deposition, or CVD
can be wused to deposit an outer metal layer on the
leadfingers 28 to form the terminal bonding sites 30 out of
such a bondable metal.,

As shown in Figure 1E, the interconnect bonding sites
32 are located proximate to an outer pPeriphery of the
component 10 in a peripheral array, and are sgeparated from
the bus bars 34. Stated differently, the interconnect
bonding sites 32 are located proximate to outer portions 36
of the leadfingers 28, and the bug bars 34 are located
proximate to inner poxrtions 38 of the leadfingers 28. 1n




arrangenent is nerely exenplary, and the term nal bonding sites; 3ina?okhe
termnal contacts 18 can be arranged in any desired pattern or area array
such as an edge array, a peripheral array or a center array. Also in the
illustrative enbodi ment, the term nal bonding sites 30 are generally

circul ar shaped pads forned integrally with the |[|eadfingers 28 by
stanpi ng, etching, plating or other suPtable nethod. However, the term nal

bondi ng sites 30 can have any polygonal shape (e.g., square, rectangul ar).
Further, the term nal bonding sites 30 can be fornmed separate from but in
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out er met al I@éer such .aséAE?Q%? %ﬁwégdkaﬁ){ Vs® O%Bt?f% ethet Bre barech
facilitates bonti Wy FPFPF fiS6F ehetherqampanensnifcts 18 on the ter ninal

bondi ng sites 30. Phsullbabkéopr ogesSheucine @S QIRGY Obyhiengenasidd o$2

el ectrol ess degnst O beg ,used tp deposit. an outer netal | ayer
on the Ie_adf'glggés 28 t,gﬁ}‘eg;lé%st %%E'Lfser%ﬁfn ?J‘?’B:O%séli s “BESFEPPBECESuch a
bondabl e netar: Lol vien 9nfird A€, thaediat ddc emiecthdohehdfrsid sz 32
are | ocated protdiont eshortaimeuter ther bpheby-af sthe ;gsorg%gcﬂ,ﬁgtil}onjigu@e
peripheral ars@y, c@0dagtes senaralad hiom, LASbUs parg <8, SLaled
differently, the interconnect —bonding srtESVESSarde Sust fP%s 03d marrdt o
outer porti on1B IR Jcrh"ee’ﬁf%qcfkferlsﬁgmtm frhen bilse bais S4nwde-d opat ed

proxi mate to %onerepbntevasni8cof bbhaihgadhikagens 28.t1d 23, JUNE 2006 9
addi ti on, thetd,ﬁ@ghbaggel%ué %GA%J%%S%a space 40 which separates e
28 an en

patterns of |eadfi ngerl§1 ) ous bars 34, on opposing sides of the
conponent 10. In” the illustrative embodiment, the interconnect

bonding sites 32 are generally rectangular shaped pads
formed integrally with the leadfingers 28 by stamping,
etching, plating oxr other suitable method. However, the
interconnect bonding sites 32 can have any shape, and can
be formed separéte from, but in electrical communicaticen
with, the leadfingers 28. As with the terminal bonding
sites 30, the interconmect bonding sites 32 can include an
outer metal layer, such as Al, Au, Cu, or alloys of these
metals, which facilitates wire bonding of the wire
interconnects 16,

As shown in Figure 1C, the terminal contacts 18 are
formed on the terminal bonding sites 30. The terminal
contacts 18 are also sometimes referred to in the art as
outer lead bonds (OLB). In the illustrative embodiment,
the terminal contacts 18 comprise metal bumps ox balls,
However, the terminal contacts 18 can also comprise pins,
pPolymer bumps, spring contacts or any terminal contact or

outer lead bond (OLB) known in the art. Also in the
illustrative embodiment, there are thirty two terminal
contacts 18, arranged in a ball grid array (BGA). However,

this arrangement is merely exemplary, and the terminal
contacts 18 can be arranged in any area array, such as a
fine ball grid array (FBGA), an edge array or a peripheral



The |l ocation of the interconnect bonding sites 32 relative to rs
34, permts the wire interconnects 16 to be wi re bonded totﬁu?%?gn%?OBa
the leadframe 12 w thout shorting to the bus bars 34. As shown in Figure
|F, the die 14 substantially covers the bus bars 34, and the wre

I nterconnects 16 extend fromthe die contacts 24 to the interconnect
bondi ng sites 32 without crossing or tkuching the bus bars 34. in the
illustrative enbodi ment, the interconnect bonding sites 32 are generally
rectangul ar shaped pads fornmed integrally with the |eadfingers 2B by

stanping, etefirag, pbathnging ahbeuesyirtabhernethed. t'é@ﬁﬁ\é‘aﬁ d®acts

I nt erconnect gndlng sites 32 can have any shape, and can for med
separate from "but in electrical communication wth, the Ieadflngers 28.
As with the term nBRC R ngn e eslla@)stzt&tawmt@m@hmt bandi ngraihes 32

can include aronestes MEt&Evbalﬁﬁﬂfﬁ#ﬂhfﬁha@ergmﬁn(%he05r§$£0¥? Q% Lgese
net al s, mhlch B&Cllléat W re Qﬁyﬁfn he wire Interconhects 16.
shown in Figure 1¢° Hﬂ?nal F%@F@ féeaF%rm¥%ﬁ¥mﬁPQﬁﬁQﬂﬁe1@eﬁﬁ?hal
bondi ng si t esl@ogerhin tegmpardlsonc tot ah’esoﬂ:Beﬁrel@hé?rﬂ:§CB]£tﬂhEE%o?®Bﬁéﬁ§d to
in the art asigout efzcheld bonds( Q- lL.ustrative,enbpdl ment t he
fox ﬁ%uSéPaE %alqulﬁ) S %he Eg ?%?%"nal

term nal cont acts 8 C ri se_ met al S Or V\BVGI’

contacts 18 cSREHOLY ﬁﬁﬁnﬁ?OWEpF?nBeéBﬁt%E?%ﬁc#h%UWmWMﬁ@ﬂeleadODbﬁd
(OLB) known i alehentsd of cbeprbsgopems,i0.terni nal contact or art Also in

the illustrative q@odgﬁg% tmreFar A1y, twgterm nal oA S n%&
arranged in a ri.d_array wev er arrangg ely
exenpl ary, anﬁugﬁg g ﬁ}ﬁ en apsulates dle 14 and the wire
interconnects 16. In addltlon, the encapsulant 20 is
‘formed on either side of the leadframe 12 and substantially
encapsulates the leadfingers 28. The encapsulant 20 alse
rartially encapsulates and electrically insulates the
terminal contacte 18 from one another. The encapsulant 20
Can comprise a curable polymer material such ag an epoOxy, a
silicone, a polyimide or a transfer molded underfili
compound (MUF). In addition, these polymer materials can
include fillers, such as silicates, configured to reduce
the coefficient of thermal expansion (CTE) and adjust the
viscogity of the.polymer material. The encapsulant 20 can
alternately comprise a photo imageable material such as a
resist, which can be patterned using a photolithegraphy
brocess, or a laser imageable material, which can be
Patterned using a stereographic lithography process.
Referring to Figures 2A-2E, steps in a method for
fabricating the component 10 are illustrated. Imnitially,
as shown in Figure 22, the leadframe 12 can be provided,
As shown in Figure 3A, the leadframe 12 can be initially
contained on a leadframe strip 44 containing a plurality of
leadframes 12. For illustrative purposes, the leadframe
stxrip 44 is illustrated as containing two leadframes 12 for
fabricating two components 10 at the same time. However,



contacts 18 can be arranged in any area array, such as a flmaiguhngbbgs
array (FBGA), an edge array or a peripheral 23 June 2006 10 array,
cont ai ni ng any desired nunber of terminal contacts 18. Further, in the
illustrative enbodinent, the termnal contacts 18 have outside dianeters
on the order of about 300 gmto 350 gm This nmakes the term nal contacts
18 much larger in conparison to the otter elenents of the conponent 10.
However, for illustrative purposes the termnal contacts 18 are shown as
bei ng about the sane size as other elements of the component 10. As shown

in Figure 1C mtlhaceagapﬁﬂéaﬂicé%héul@éhaﬁkaﬁé| ¥t€£&9a@§ul:§he§nt:ﬁ‘ad9' sn;"/‘ a”d
the wire mtgrconn cts_16. lon, the encapsul ant 20 1s forned

either side o é%?ote5n8f12 GEE%%% aft-i%l| y-1éhcapsul ates the
| eadfi ngers 28. Thes eatapsehamn 201 aF sgureabhi althe eneapsdned estans 44

electrically insihatgsphhalikar raﬁ@é?&oe&agt Sfajﬁsf r ogn 0'1% a%%ftﬁ{ wiD$g

encapsul ant 20 . can conprise a curah material such as 'an e oxy, a

silicone, a pBYyFRAYE LY P¢r &ndfued mflrd’é‘d ‘%}?ﬁjeﬁ:‘?mﬂﬂret%nﬁ%ﬁ@?m&?) OIn
addi ti on, the$®igpote ) .nmatle @hsleca‘BllEHQEUdQSfiIhd:Bkﬁ?, eslings Sbl i sates,

conf i gur ed towﬁf»‘QHC%lltcHﬁ ER@f flé‘a{c?ﬁanﬁ’é %@%r 4:?’('%%”51)%0 Ho e éfngnédl ust

t he VISCOSIt E%g 1% erlal capsul ant can térnately
conprise a ph = g%‘fpb‘? éreaﬂfcrwn@s h&ndllé'élgst“acﬁﬁ}'l@ﬁyeaﬁu% as
patterned usitpekphot@ivdhogy.apyd MOCLses OF Bhé asehatrRgeableipuigri al,

whi ch b t eq ned, h
Ref er 11 ng tﬁjﬁ%ri T T e R T A

conponent 10 ?F?Esf?ﬁ?@érapﬁﬁtlélhy,a“@% SOV 9L Fyr gurenpact t highe
| eadf rane 12 beadfiegerevizbechn the leadframes 12 to the side rails 46,

48 on the leadframe strip 44. The connecting segments 54
are similar in comstruction to the bus bars 34, but unlike
the bus bars 34, will subsequently be trimmed from the
completed components 10 (Figure 2E) .

As shown in Figure 2A, each Jleadframe 12 on the
leadframe strip 44 ingludes opposing patterns of
leadfingers 28 separated by the spaces 40. In addition,
the leadfingers 28 include the interconnect bonding sites
32, and the terminal bonding sites 30 on opposing sides of
the leadfingers 28, substantially as previously described.
Further, the leadfingers 28 on each leadframe 12 include
the die mounting sites 42 for back bonding the die 14 to
the leadframe 12 in a chip on board configuration. gtill
further, the terminal bonding sites 30 are arranged in an
area array, such as a grid array, which also determines the
pattern of the terminal contacts 1§.

Next, as shown in Figure 2B, the semiconductor dice 14
are provided. In addition, a die attach step is performed
in which the dice 14 are attached to the leadframe 12. As
ghown in Figure 3B, each die 14 includes a circuit side 22
wherein the die contacts 24 are located. The die contacts
24 can comprise bond pads or redistribution pads in
@lectrical with the integrated circuits contained on the



As shown in Figure 3A, the leadframe 12 can be initially contaj

| eadframe strip 44 containing a plurality of |eadfranmes 12. ng?é‘ﬂﬂngrioﬁs
illustrative purposes, the leadframe strip 44 is illustrated as contai ning
two | eadfranmes 12 for fabricating two conponents 10 at the sane tine.
However, 23 June 2006 11 in actual practice the |eadframe strip 44 can

i nclude any desired nunber of |leadfrafi® (e.g., 2-12). As also shown in
Figure 3A, the leadfrane strip 44 includes parallel spaced side rails 46,

48, which will subsequently be trimed fromthe conpl eted conponents 10
(Figure 2E). Bie gidde railend6i1 gt Aol ude QRENIRES50.1H2 qi"@'d‘fcthfﬂét%"" the
eadf ranme

| eadf rame stri t o bhe _handl ed and i.ndexed by automated
handl i ng nachizﬁe%;‘/f,e &eé%ﬁrggﬂyt FECRE S @Wé’éorgf‘ TP REFaA IS mResing
| eadf rame str P 4phegpdo sdusdsudes tbrneviinyg tseghdat 83254 fhieh sepanat.e

adj acent | eadtbawer]?2.ctanrd pRyShEah conn i ngers .28 on _the
| eadf r anes 125518 tgg s'tde rails 46, é%tS grg] ?ﬁeéreltl ad?%%%ﬂé{&rgi 5334.0 &
connecti ng segiehts 82° RAT-TiH | it OriSt FORERBRS t &4 t PR e dyarlovad, but

unli ke the b%s pamstmxt witld coupseguentdy be trinmmed fromthe conpleted

conponents 10 (Fi gagea2E) - aASws houn gi; LOyke h l,eadfra 12.0n 't he
| eadf r anme str%g %ﬁ igilggeg opfosj ngiggtgtée?%é %ﬁe ?gégf i%%g&rse t§'€5‘§ at ed
by the spaces 40-"Fn 830FT7%n, 12 tHe # eEHYtP neferRozrgl | grol fidmirattd obnt effbennect

bondi ng sitesdig2atandht s¢eperarimabe bpadiagusd tieg 8a0ingPRAS RALSdGs Of
the | eadfi ngepsmB8rsSuykstant gkl pLreyiously described. ~ Further, the
| eadfi ngers 28, on, each | eadf rame}b | n%:?%%g %tfhe&! edﬁﬁﬁntjig‘ng %W e&hgn for
back bondi ng PHaHP® t4et §icehdd emrihaedio wauat b psbhebodRd (Figure

configurati on3Abt Pl Ledditdrer ,12 he AbreimaleRONdiHRY -8HRS 30 rdfB ALl 2pged
In an can be placed on the die mounting sites 42, and then the
dice 14 placed on the adhesive members 26. The die attach
step can be performed using a conventional die attach
apparatus configured to apply the adhesive members 26 to
the dice 14 (or to the leadframe 12), and then to press the
dice 14 against the leadframe 12. The adhesive members 26
can comprise a cqurable polymer material as previously
described, or sgtrips of polymer tape covered with an
adhesive material, also as previously described. |
Next, &as shown in Figure 2¢C, a bonding step is
verformed in which the wire interconnects 16 are bonded to
the die contacts 24 on the dice 14, and to the interconnect
bonding sites 32 on the leadframe 12. In the illustrative
embodiment, the wire interconnects 16 comprise metal wires
formed of a material such as Au, Al, or alleys thereof,
such as AIMG or AuSi. With the wire interconnects 16
comprising metal wires, the bonding step can be performed
using a conventional wire bonder apparatus configured to
wire bond the wire interconnects 16 to the die contacts 24
and to the interconnect bonding sites 32. Ags shown in
Figure 3C, the interconnect bonding sites 32 can comprise
pads which include one or more metal layers including a
bondable outer layer, such as Al, Cu, Au or alloys thereof,




area array, such as a grid array, which also determnes the p ggﬁﬂe?‘oohhe
termnal contacts 18. Next, as shown in Figure 2B, the sem conductor dice
14 are provided. In addition, a die attach step is performed in which the
dice 14 are attached to the leadframe 12. As shown in Figure 3B, each die
14 includes a circuit side 22 wherein the die contacts 24 are | ocated- The
die contacts 24 can conprise bond pads dr redistribution pads in
electrical with the integrated circuits contained on the 23 June 2006 12
die 14. In the illustrative enbodinent, the die contacts 24 are generally
squar e shaped PRI ErRedAl aGidppasendhepeviphebandddgesorscddie, Ci reui t

side 22 of theddieidd, thewevieercbRhscar b@ﬂﬂ?ﬂ&n%ikggﬁ%gl%ﬁgftﬁoggm% r%{)&and

ot her shapes,gpd e fo e die.contacts . |
const r uct thetgg fg%rﬁtggéﬁi 3@ éﬁ%ﬁ%ﬂ%ﬁﬁfﬂ% B guitlaiB i Helaf ddel sigiee
attached to FRewRedlifhgnsliz lidniag ehipeledboard configuration. The die

attach step can beraenrépr mtipywphaci LV er 6 _on .t he
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back sides of .dice 14  and then, placing the dice
nounting si teggﬁglr? R %%':’%%t?%af%ﬂ% 16TABY| tigthercampective cadhdsi ve

menbers 26 c@fi*de PRACEHBohondingi techubhiar sidiead bhamtbhddhandde dice
14 placed on the ndhesbueyERTiey b e fie phLach.nsLep. oAl be peifor med
p

using a conveg&iflongé d%g attach apparatus configured esive
menbers 26 to- the di c&® 12°CoFCt EPEhénFerapPranet 1byndimel shemst 82preds t he
di ce 14 agai nS®igheapeadfthameTaR. iTheradhesiore MRIERE 26nteahLONRH i g6 a
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Next, as shown 1 gur €M %ﬂ%‘?lﬂa) Stegapsn-

As shown in Figure 32, the wire bonding step is also
facilitated by the location of the interconnect bonding
sites 32 on the leadframes 12 relative to the location of
the bus bars 34 on the leadframes 12. In this regard, the
interconnect bonding sites 32 are located proximate to the
cuter peripheries and opposing outer edges of the
leadframes 12. On the other hand, the bus bars 34 are
located proximate to the inner portions of the leadframes
12 and near the spaces 40 which separate the opposing
patterns of leadfingers 28. With the Present arrangement,
the bonded wire interconnects 16 do not ¢ross the bus bars
34, such that shorting between the wire interconnects 16
and the bus bars 34 cannot occur. Stated differently, the
leadframes 12 are configured to allow wire bonding of the
wire interconnects 16 to occur without shorting to the bus
bars 34. In addition, in the completed component 10, the
wire interconnects 16 do not cross the bus bars 34, such
that shorting from the wire interconnects 16 to the bus
bars 34 again cannot occur.

Next, as shown in Figure 2D, an encapsulating step is
performed in which the encapsulants 20 are formed on the
leadframe strip 44. The ' encapsulants 20 function to
protect the wire interconnects 16 and associated wire




performed in which the wire interconnects 16 are bonded to th i
contacts 24 on the dice 14, and to the interconnect bonding sie‘%:g‘slﬁgizggﬁ
the leadframe 12. In the illustrative enbodinent, the wire interconnects
16 conprise netal wires forned of a material such as Au, A, or alloys
thereof, such as AAMGor AuSi. with the wire interconnects 16 conprising
netal wires, the bonding step can be .peﬂ‘ ormed using a conventional wre
bonder apparatus configured to w re bond the wire interconnects 16 to the
die contacts 24 _and to the interconnect bonding sites 32. As shown in
Fi gure 3C, th&°Pffer 88Andet sorditie siies B2 canthanpekaerapadsiwhi ch

i ncl ude one omsurbr e thet andaERNSngac! udi dahl uter layer, .such as
A, Cu, Au or;akloxs thereof 623nJém$ 20%?(%3 %%ﬁf ?g&?‘}égui%gﬁﬂagﬁﬁ tAEE the
wi re bondi ng process. In ad%:lltiadh he i ftefcothect bondiddy tsidies 8Rear e
formed on th&RFPPSELISREE ofetbe 4mddfsuretai?ziabieh ds & Sodhe ﬁggga to
nmed by

whi ch the di esti#zhsedt tachathe RALRAE L %%B;'\ié e e gannect s 8o e by

wi re bonding ut.onmat.ed bondi ng

TAB bondi ng tee ﬁ?ﬁﬁgstbsolﬁl% fA&PRoAE’ boRdi Hae lewdfrenempl byed t Dheond
the TAB int er BfHR¥t ante 12k dis mm:mes&Aceaﬂ%oHQetshﬁnhnh’ifceoﬂ?eEﬁe
bondi ng sitesb3fk bp thbi OB e B inter.connects can be contal néd on
a multilayergd tape, such as %ﬁgtt?a&y orﬁmggﬁfl" uPactRFeleny RPtto
Denko of Japan, AS SRBRASTHY FPGURES3AhapRe wiiere Wondifiprs tapies, oD a
facilitated byridindsscdttiaon iof drily igMiemrQRneslpanding, Ehkeﬁhﬁgkﬂé‘sé he

| eadf rames 12f eleafd vei£ 0 jihehacaty onqqf, jthe bug bars 34 on the

| eadframes 12, in this regard, the  Tnterconnec Andi WP Reds 35%FE

| ocat ed proximate vo t FEHouteraneripher i2ss a8 opppsrighewber edgesef the

matching that of the leadframe 12, and this outline
determines the peripheral outline or footprint of the
conmponent 10. The peripheral outline of each encapsulant
16 can be slightly larger than that of the die 14 {e.g.,
1.25 X), such that the component 10 can be considered a
chip scale component.

The encapsulants 20 ‘can comprise a polymer materigl
such as an epoxy, a silicone, a polyimide or a transfer
molded underfill compound (MUF). In addition, these polymer
materials can include fillexs such as silicates configured
to reduce the coefficient of thermal expansion (CTE) and
adjust the viscosity of the polymer material. One method
for forming the encapsulants 20 is by deposition in a
Viscous state in the manner of a *“glob top®, using a
c?nventional deposition apparatus, such as a material
dispensing system having a computer controlled nozzle. One
suitable system is manufactured by Asymtek of Carlsbad, Ca.
Following deposition, the encapsulants 20 can be éured, and
if required shaped or planarized using a grinder or other
suitable apparatus. As shown in Figure 1A, each
encapsulant 20 hag orthogonal, generally planar surfaces.
The encapsulants 20 can also be transfer molded using a
transfer molding apparatus.



| eadf ranes 12. On the other hand, the bus bars 34 are |ocated E% to
the inner portions of the |eadframes 12 and near the spaces 40@'§V\giﬁh b6

separate the opposing patterns of |eadfingers 28. Wth the present
arrangenment, the bonded wire interconnects 16 do not cross the bus bars
34, such that shorting between the wire interconnects 16 and the bus bars
34 cannot occur. Stated differently, the |eadfranes 12 are configured to
allow wire bonding of the wre interconnects 16 to occur w thout shorting
to the bus bars 34. In addition, in the conpleted conmponent 10, the wre
i nterconnects 16 d¥eRbt ErcosshoWe bus W34, 28uchs teRatnishor t kRgeLLem t he

Wre mterconﬂeﬁrhﬁ 6,;@ ttgerpgisf S : 34 n ot .oc ur. Next, as

shown in Fi gUég né (%ilcla Sy tolrﬁgastg ?ggh tﬁ% IROER CERe 18

encapsul ant's are ]f%r Eﬁ‘dflraénebgflflmgMSltr% érftapsul ahes 20

function to preitamashdan r ds shewnodneet.guté Ban,d ﬁ%o@éﬁﬂﬁﬁl"\ﬂb%ﬁdgﬁ June

2006 14 bondss;_'eélgd 10 saalad I such t he
SO M baldh Hball O%a erg%ﬁﬁje[& retglaflchbhe

encapsul ants £PVeL ang encapsul ate the wre
dice 14. In addi tTon™ 8ﬁc§‘§§-8¥§nt‘:§e§é8ﬁ aﬁG §a§sﬂ~ah@tal Eyxmingr obot h

gaj gr surfacléggfﬁnq h;élaiélﬁ][aaﬂs:ﬂﬂ buhtdatQOt:LaCO?/eEEnt h;fz‘doditt_;ifcm ][la{._h )
ondi ng sitest %1t encapsul ant's al'so formthe
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out er bodies a u
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thi ckness t hatides tonkhishi ght|gigrientier athaanthe thi ckness of the die 14

Dot pher al out |17 T ChIg Lot 0 "t FTEa: FERR 597 BhaPERrSToef e

det er mi nes t ﬁé;q%ﬂmﬁﬁl Sapﬁpﬁéngr-pgﬁrﬁqulqﬁlt¢mntacts 18 on the
termlnal bonding sites 30. For example, the terminal
contacts 18 can comprise metal bumps deposited uging a
suitable deposition process, such as stenciling and reflow
of a solder alloy. The terminal contacts 18 can also be
formed by electrolytic deposition, by electroless
deposition, or by bonding pre-fabricated balls to the
terminal bonding sites 30. Also, rathexr than being formed
of metal, the terminal contacts 18 can comprise a
conductive polymer material. Still further, the terminal
contacts 18 can comprise metal, or metal plated pins.

As also shown in Figure 2E, a gingulating step is
performed "in which the leadframe strip 44 (Figure 3A) is
trimmed to remove the siderails 46, 48 (Figure 3A) and the
connecting segments 54 (Figure 33A). 1In addition, the
singulating step pgeparates the individual components 10
from the leadframe strip 44, such that each component 10 is
& discrete element. The gingulating step can be performed
using a suitable apparatus such as a saw or g shear.

Referrlng to Figures 4A and 4B, a multi chip module
system 56 that includes multiple components 10 is
illustrated. The multirchip module system 56 can be
configured for performing a specific¢ funetion such as
memory storage. The multi chip module system 56 includes a



conponent 10. The peripheral outline of each encapsulant 16 c tljﬁ 2006

slightly larger than that of the die 14 (e.g., 1.25 X), such tha ?ﬁe

conponent 10 can be considered a chip scale conponent. The encapsul ants 20

can conprise a polynmer material such as an epoxy, a silicone, a polyimde

or a transfer nolded underfill conpound (MJF). In addition, these polyner

materials can include fillers such as $i@icates configured to reduce the

coefficient of thermal expansion (CTE) and adjust the viscosity of the

pol ymer materjal..One nmethod for form ng the encapsulants 20 is by
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whi ch the di & f £ a??%c% g to ! € multi chip module system 56.

Referring to Figure 5, a computer system 66 includes

one ox more components 10, which can be mounted to the
computer system 66 in a suitable manner. In addition, the
components 10 can be configured to perform a desired
function in the computex system 66 such as memory, storage
or micro processing.

d
eto

Referring to Figure 6, a digital camcorder system 68
includes one or more components 10, which can be mounted in
a suitable manner, and configured to perform a desired
circuit function in the camcorder system 68,

Referring to Figure 7, a camera system 70 includes one
or more components 10, which can be mounted in a suitable
manner, and configured to perform a desired e¢ircuit
function in the camera system 70,

Referring to Figure 8, a cellular phone system 72
%ncludes one or more components 1Q, which can be mounted to
1? a suitable manner, and configured to perform a desired
circuit function in the cellular phone system 72.

Thus the invention provides an improved chip scale
semiconductor component, a method for fabricating the
component, and a system incorporating the component. While
the invention has been described with reference to certain
breferred embodiments, as will be apparent to those skilled




The term nal contact form ng step can be performed by bo”di”912€9un 00
depositing, the termnal contacts 18 on the term nal bonding stTties §&_ Eor
exanple, the termnal contacts 18 can conprise netal bunps deposited using
a suitable deposition process, such as stenciling and reflow of a sol der
alloy. The term nal contacts 18 can also be fornmed by electrolytic
deposition, by electroless deposition1%r by bonding pre-fabricated balls
to the termnal bonding sites 30. Also, rather than being fornmed of

metal, the termnal contacts 18 can conprise a conductive polyner

material. Stifp féiet Ret, ceatednnichahgesonhact®alsieaniegyPhhiepielaky Or
metal plated piRBoufS @S- Shown 4 [ e a singul ating step Is
performed in W%Egg% e Iél&;dfrgge Jf‘s:c?)rp{l: 91}% (%g%er eofA)H#?; ﬂrgf?ﬁ'Fe’cPI{ o2Fenove
the siderails 46, %8 UFi g &23APARA tHalmgonnecti ng segments 54 (Figure
3A) In addition, the singulating step separates the individual conponents
10 fromthe leadframe strip 44, such that each conponent 10 is a discrete
el enent. The singulating step can be perforned wusing a suitable apparatus
such as a saw or a shear. Referring to Figures 4A and 4B, a nulti chip
nodul e system 56 that includes nultiple conponents 10 is illustrated. The
multi chip nodul e system 56 can be configured for performng a specific
function such as nenory storage. The multi chip nodul e system 56 incl udes
a 23 June 2006 16 nodul e substrate 58 having patterns of el ectrodes 64
(Figure 4B) configured for flip chip nounting the conponents 10 to the
nodul e substrate 58. The termnal contacts 18 on the conponents 10 can be
bonded to the electrodes 64 on the nodul e substrate 58 using a suitable
bondi ng process, such as sol der reflow, thernode bonding or




conductive polymer bonding. The el ectrodes 64 are in electricai3 ne 2006
comuni cation with conductors 60 forned on the nodule substrate gg rn-a
required circuit pattern. In addition, the conductors 60 are in electrical
conmuni cation w th an edge connector 62 which provides connection points
fromthe outside to the multi chip nodul e system 56. Referring to Figure 5,
a conputer system 66 includes one or nore conponents 10, which can be
mounted to the conputer system 66 in ¥ suitable manner. In addition, the
conponents 10 can be configured to performa desired function in the
conput er system 66 such as nmenory, storage or mcro processing. Referring
to Figure 6, a digital canctorder system 68 includes one or nore conponents
10, whi chCEAAMBe mpunted in a suitable manner, and configured to performa
desired circuit function in the cancorder system 68. Referring to Figure

7, a canera SY§teﬁ]g@m&@%hﬁﬁ@%o?”%om@% gBEecg%ggonents 10, whi ch can be
i I a [ nP o]

mounted in a suitable manner, an 1 gur € lﬁé?ﬁérn1a desired circuit
function in thd c&AsHaramst BAVIDg Ref 8irbhg suor flriapur and@, am ceppad hiig phone

system 72seéontiudascnies 07 cHRY & SAIPONRD SokBr 1uBLGN £ap e Runted. to in
a suitablf neaner an?}cqnfiguted to performa desired cirCU|tyfdﬁEtion in
the cel | uT&? gﬁ%ﬁ%rgy M TFRUP I Hel STV e RONEAIBIESH des amoivigeowved chip

scal e setieomducttdma ogpoaenin ahaetmnﬂnfoguEaabgcaQQnglhggligﬁngggent,
Wiile the invention has been

and a systéem | ncorparating dhe copponent .
described W tJh refer encge’t ostlgceerst a"igﬁ tgFeftelrpr LB et $heassegand be
appgrgnt i‘brf%e ki mdazng waner 29,06 al?pﬂnrahétgrtqfceirrt‘@ﬁt:&hﬂélﬁﬁs and
_m)dl f![ _Catb&lf@irﬁf@ns@.%ega% hd hPE'JI:sEle@@lgf'a%g,f ek tgg fggg% %fnet E1'\15
I nvention as
r]oar on selected tip portions connecting selected terminal

bonding sites;

a semiconductor die attached to the die mounting
site;

a plurality of interconnects bonded to the die and to
the interconnect bonding sites; and

a plurality of terminal contacts attached to the

terminal bonding sites.

2. The semiconductor component of claim 1 and further
comprising an encapsulant encapsulating the die, the
interconnects and the leadframe.

3. The semiconductor component of claim 1 wherein the

terminal contacts comprise bumps or balls in a grid array.

4. The semiconductor component of claim 1 wherein the
interconnects comprise wire bonded wires.

5. A semiconductor component comprising:
a leadframe comprising a plurality of leadfingers, a
plurality of interconnect bonding sites on a first side

thereof, a plurality of terminal bonding sites on a second




defined by the followi ng clainms. 23 June 2006 0 18 CLAINS 1. Ag3 ne 2006
sem conduct or conponent conprising: a |eadfranme having a first surFace and
an opposing second surface, the |eadframe conprising a plurality of

| eadfingers having tip portions configured to provide a die nounting site
on the first surface, a plurality of terginal bonding sites on the tip
portions on the second surface in an area array, a plurality of

i nterconnect bonding sites on the firs? surface, and at |east one bus bar
on selected tip portions connecting selected term nal bonding sites; a

sem conductor die attached to the die nmounting site; a plurality of

i nterconnects bonded to the die and to the interconnect bonding sites; and

a pluralitydef tlesresnl iponiraciscat hached tod her tenginal,bopding sites.
2. The segi%%@%%%% r.conponent, of claim1l and further conprising an
encapsul ant cencapSurt T 1% S&leE tedh AEEES7and t he | eadframe. 3.

The semi conduckorserhpondnttof cizi ridvivmer ai rbddie staemNala G aghs
conpri se S 1Qr. I s, . ri rray. 4. The sen conductor conponent of
pyap ﬂ% AR A 3,0 QT T AY o f f% b%%ﬁedSHPFEéﬂtng%Y

claim11 wherein e I'nterconnect's” conprise

senicpndUEPH?ré6§p§ﬁ§n?U@oﬁﬁﬁFsing: a | eadfranme conprising a plurality of
Raeur Sy oo e Bl L Sonech LA 34 000 HiLeS00s
g sites;
a plurality of terminal contacts on the terminal
bonding sites; and
an encapsulant encapsulating the die, the

interconnects and the leadframe.

6. The semiconductor component of claim 5§ further
comprising a plurality of bus bars substantially covered
by the die.

7. The semiconductor component of claim 5 wherein the

interconnects comprise wire bonded wires.

8. The semiconductor component of claim 5 wherein the
terminal contacts comprise bumps or balls and the terminal

bonding sites are arranged in a grid array.

9. The semiconductor component of claim 5 wherein
the leadframe comprises a chip on board leadframe.

10. The semiconductor component of claim 5 further
comprising an adhesive member attaching the back side of

the die to the leadfingers.

11. The semiconductor component of claim 5 wherein
the interconnect bonding sites comprise first metal layers

on the leadfingers.




side thereof in an area array, and at |east one bus bar electrigghhg 006
connecting sel ected | eadfingers; a sem conductor die having a bac S|§é
attached to the leadfingers on the first side and substantially covering
the bus bar; a plurality of interconnects bonded to the die and to the

i nterconnect bonding sites; a plurality of term nal contacts on the

term nal bonding sites; and an encapsul@nt encapsul ating the die, the

i nterconnects and the |leadframe. 6. TH&® semi conductor component of claim5b
further conprising a plurality of bus bars substantially covered by the
die. 7. The sem conductor conponent of claim5 wherein the interconnects
conprise wire bonded wires. 8. The sem conductor conponent of claim5

wherein the tepn mile COBMAELEIGORBE SEoridishoOr Jal L5, And ”\fl—.&%ﬂ nal
bondi ng sj.tes are.ariaggeg,ln a&grld array. 9. The senlconguc of conponent
of clai m 5 WhEFE 2t hBEPEAREr St SSoMAPEdS ea SGFP b odr d-a i reme.  10.
The sem cdmelubdaxif Croggosnent of claim5 further conprising an adhesive

- menber attaching the back side of the die to the |eadfingers. 11. The

sem conduct or conponent of claimb5 wherein the interconnect bonding sites
conprise firstlaet dhel ayemsconducher| eadfiongerts. o023 cliaien 26061200 ik2. The
sem cond I GOlpensi | aiym 5 i e i nal hondi n ites
conpri seq‘g';eéc)o,nd net al Ia;./genr(g g&nﬂgthe e%éd?llan%{;rsﬁae‘gg aThecq?é?ﬁ tor
‘conponent®Hil 1% m 5 wherein

14. A semiconductor component comprising:

a leadframe comprising a plurality of leadfingers, a
plurality of interconnect bonding sites on the
leadfingers, a plurality of terminal bonding sites on the
leadfingers in an area array, and at least one bus bar in
the area array electrically connecting selected terminal
bonding sites;

a semiconductor die comprising a circuit side, a
plurality of die contacts on the circuit side, and a back
side attached to the leadframe;

a plurality of interconnects bonded to the die
contacts and to the interconnect bonding sites; and

a plurality of terminal contacts on the terminal

bonding sites.

15. The semiconductor component of claim 14 wherein
the interconnect bonding sites are located proximate to an
outer periphery of the leadframe and the bus bar is

located proximate to an inner portion of the leadframe.

- 16. The semiconductor compenent of claim 14 wherein
the interconnect bonding sites are located relative to the
bus bar such that the interconnects do not cross the bus

bar.




the | eadframe and the encapsul ant have a chip scale outline. lfh jine 200
sem conduct or conponent conprising: a |leadfranme conprising a plurality o

| eadfingers, a plurality of interconnect bonding sites on the

| eadfingers, a plurality of term nal bonding sites on the |[|eadfingers in
an area array, and at |east one bus bar in the area array electrically
connecting selected terminal bonding sifes; a sen conductor die conprising
acircuit side, a plurality of die cé@dtacts on the circuit side, and a
back side attached to the |leadfranme; a plurality of interconnects bonded
to the die contacts and to the interconnect bonding sites; and a plurality
of termnal contacts on the termnal bonding sites. 15. The sem conduct or

conponent of ciaj mrhé vmﬁﬁidhdﬁ&?ot nE@fn Heggt otlonglg'?rﬂs'ltéles are | ocated
pr oxi rrate to an__outer gerl hery, of eadf rame and e bus 1'bar

| ocat ed prioki MRS AR Hin ‘meb’é%%?o‘ﬁlﬁ? brrdedavirase. 16. The
sem conduct or conponent of claim 14 wherein the | nt er connect bonding sites
are located re| %tnf,g%to t he _bus bar such that t i nt erconnects do not

cross the bus 3 Sfdhe T 25RO THE §’n1%%%H&c 8r v&wsdment of

cl ai m 14 Shrer éenminké igureragimectspedspr insecail r Bulppdeas: Wbé$§s 8q The
seni condygleort SOANE Y. al m 14 r t ermnal .contacts conprise
metal bunps or balls andm ée tie%rerlnsn gb%%l % i1 e ArdEed in a grid
array. 19. The sem conduct or conponent of cIa|n114 wherein

19. The semiconductor component of claim 14 wherein
the interconnect bonding sites comprise first metal layers
on a first side of the leadfingers and the terminal
bonding sites comprise second metal layers on an opposing
second side of the leadfingers.

20. A semiconductor component comprising:

a leadframe having a first side, an opposing second
side, an inner portion and an outer periphery, the
leadframe comprising a plurality of leadfingers and a
plurality of bus bars proximate to the inner portion
electrically connecting selected leadfingers;

a plurality of interconnect bonding sites on the
leadfingers on the first side located proximate to the
outer periphery;

a plurality of terminal bonding sites on the
leadfingers on the opposing second side in an area array;

a semiconductor die back bonded to the leadfingers on
the first side and substantially covering the bus bars;

a plurality of interconnects bonded to the die and to
the interconnect bonding sites; and

a plurality of terminal contacts on the terminal

bonding sites.

21. The semiconductor component of claim 20 further
comprising an encapsulant encapsulating the die and the

leadframe.




the interconnect bonding sites conprise first netal |ayers (“]féfhﬁébopbde
of the leadfingers and the term nal bonding sites conprise seconﬂ neta

| ayers on an opposing second side of the | eadfingers. 20. A sem conductor
conponent conprising: a |leadframe having a first side, an opposing second
side, an inner portion and an outer periphery, the |eadfranme conprising a
plurality of leadfingers and a plurality of bus bars proximate to the
inner portion electrically connectindg%el ected |eadfingers; a plurality of
i nterconnect bonding sites on the |eadfingers on the first side |ocated
proximate to the outer periphery; a plurality of term nal bonding sites on
the I|eadfingers on the opposing second side in an area array; a

sem conductor di e back bonded to the |eadfingers on the first side and

substantial ly EQvegjng the bus bars; a plurality of interconnects bonded to
the die and t ot hé int S ELAECHondFREPSPERS: hdoha PRusll iMlye s in er ni nal
contact s tome t headframaahasbandhig shtesardlcodhegsest cgaduct or conponent of
claim 20 further conprising an encapsul ant encapsul ating the die and the

| eadf rane. 23 June 2006 22 0 22. The sem conductor conponent of claim 20
wherein the |23df fare srsierrchigton bompdneohf icfuratann. 223.wHkhein

sem conduglor i COIPLHENL - 0f @éﬁ%@1§@ wherein the interconnects conprise
wires. 24. The seni conductor conmponent of claim20 further conprising an

adhesi ve nenber attaching the die to the . first side.
24. The semiconductor component of claim 20 further

comprising an adhesive member attaching the die to the
first side.

25. The semiconductor component of claim 20 wherein
the terminal contacts comprise metal balls or metal bumps.

26. The semiconductor component of claim 20 wherein
the leadframe includes a die mounting site on the first
side proximate to the inner portion.

27. A semiconductor component comprising:

a leadframe having a first side and an opposing
second side, the leadframe comprising a plurality of
leadfingers having tip portions configured to form a die
mounting site on the first side, a plurality of
interconnect bonding sites on the first side outside of
the die mounting site, a plurality of terminal bonding
sites on the second side in an area array and a plurality
of bus bars on selected tip portions electrically
connecting selected leadfingers;

a semiconductor die having a back side attached to
the die mounting site ;

a plurality of interconnects bonded to the die and to
the interconnect bonding sites, the interconnect bonding
sites and the bus bars located on the leadframe such that

the interconnects do not cross the bus bars;




25. The sem conductor conponent of claim 20 wherein the ternirngﬁﬂgbpggs
conprise netal balls or netal bunps. 26. The sem conduct or conponent o
claim 20 wherein the leadframe includes a die nounting site on the first
side proximate to the inner portion. 27. A sem conductor conponent
conprising: a |leadfrane having a first side and an opposing second side,
the |l eadfrane conprising a plurality of Jeadfingers having tip portions
configured to forma die nounting sit®23on the first side, a plurality of

i nt erconnect bonding sites on the first side outside of the die nounting
site, a plurality of termnal bonding sites on the second side in an area
array and a plurality of bus bars on selected tip portions electrically

connecting sel actptuleadtiyngers; t &nsemd coneduct oo di g hayipg a.hack. side
attached nmounting site ; a plurality of interconnects Bonded t o

%on'tge dL% )
the die and t"%t & PRfePlSnnect bonding sites, the interconnect bonding
sites and the bus charpdudcatiedenraphel hebdfr ame sueh) thad 1888frame,

i nterconnggls+fQ EHEG%E8E§6E@% bus bars; 23 June 2006 23 a plurality of
term nal contacts on e termnal bonding sites; and an encapsul ant

encapsul ating the die, the leadframe, and the interconnects. 28. The

sem conduct or senpamRNts ghi b Ak 29x MiRkRIherlh ot NLeLgANRect, hondi ng it es
are |located proximate to an outer periphery of The T eadf rame” and-the bus
bars are “PBciIPEETFPBRERFEL PORGIRN iSdh@s poid ilmradied mrdwiatiteae @29. The

seni condustioer ciaiisdrof of athe 2 ahereine Lhe | epdf iiger s,ace arL anged
in rows aigngtogposin s%deg . .
_ cated ' proxrmate To an inner portion of the leadframe.

29. The semiconductor component of claim 27 wherein
the leadfingers are arranged in rows along opposing sides
of the leadframe.

30. The semiconductor component of claim 27 wherein

the interconnects comprise wires.

31. The semiconductor component of claim 27 wherein

‘the leadframe has a chip on board configuration.

32. The semiconductor component of claim 27 wherein
the encapsulant has a chip scale outline.

33. The semiconductor component of claim 27 wherein
the leadframe has a chip scale outline,

34. The semiconductor component of c¢laim 27 wherein
the interconnect bonding sites and the tefminal bonding
sites comprise a metal selected from the group consisting
of Al, Cu, Au and alloys thereof.

35. The semiconductor component of claim 27 wherein

the die comprises a plurality of die contacts on the




of the leadfrane. 30. The sem conductor conponent of claim 27 w?ggﬁhgzogge
i nterconnects conprise wires. 31. The sem conduct or conponent of .clarm
wherein the | eadfrane has a chip on board configuration. 32. The

sem conduct or conponent of claim 27 wherein the encapsul ant has a chip
scal e outline. 33. The sem conductor conponent of claim27 wherein the

| eadf rame has a chip scale outline. 34. oThe sem conduct or conponent of
claim 27 wherein the interconnect bordfing sites and the term nal bonding
sites conprise a netal selected fromthe group consisting of A, Cu, Au
and alloys thereof. 35. The sem conduct or conponent of claim 27 wherein
the die conprises a plurality of die contacts on the 23 June 2006 0 24

circuit stdecand tdield ndes CeRBEGT AH@hrdad 1A tBendLe teontAct §5,36. The
seniconductoigggnponent of claim 27 wherein the termnal contacts Conprise
|

bunps or baf R a grid array. 37. A nethod for fabricating a
sem conduct or conponent conprising: providing a | eadfrane having a first

side and an oOppoOSI a side, the |leadframe c rising a plurality
of Ieadfingersgﬁéyﬁﬁgat?%£%§$ ?%%goEoﬁPPESPS&ttdﬁ?nggEHe%g dfee et i ng
site on theefitesmisglf acentactpl goalpirtypeofbumgpsi nal Hxdndi ngnsiat egrom t he
tip porti@@§agn the second surface in an area array, a plurality of

i nt erconnect bonding sites on the first surface, and at |east one bus bar

on selected tip portions connecting
37. A  method for fabricating a semiconductor

component comprising:

providing a leadframe having a first side and an
opposing & second side, the leadframe comprising a
plurality of leadfingers having tip portions configured to
provide a die mounting site on the first surface, a
plurality of terminal bonding sites on the tip pertions on
the second surface in an area array, a plurality of
interconnect bonding sites on the first surface, and at
least one bus bar on selected tip portions connecting
.selected terminal bonding sites;

attaching a semiconductor die to the die mounting
site;

bonding a plurality of interconnects to the die and
to the interconnect bonding sites; and

forming a plurality of terminal contacts on the

terminal bonding sites.

38. The method of claim 37 further comprising forming
an encapsulant on the die, on the interconnects and on the

leadframe.

39. The method of claim 37 wherein the interconnects
comprise wires and the bonding step comprises wire

bonding.




selected term nal bonding sites; attaching a sem conductor die i?JﬁHSZ@bE
nmounting site; bonding a plurality of interconnects to the die and to the
i nterconnect bonding sites; and formng a plurality of term nal contacts on
the term nal bonding sites. 38. The method of claim 37 further conprising
formng an encapsulant on the die, on the interconnects and on the

| eadf rame. 39. The nethod of claim 37 wheeein the interconnects conprise
wires and the bonding step conprises Wae bonding. 23 June 2006 0 25 40.
A method for fabricating a sem conductor conponent conprising: providing a

chip on board | eadfrane conprising a plurality of |eadfingers, a plurality
of interconnect bonding sites on a first side thereof, a plurality of

term nal bonding. sitzes gBtRc9€COAL-Si dgd.er80f,4 n an : ay, and at
| east one bus bar electrjcally COI’IJI:’IECti ng sagioieng edgl egé [ n%%ﬁ%‘fé/%?lf achi ng

a back of CYREATRonaEEHSHRE to the |eadfingers on the first side

substantial |y sovetdhggt he dnip ban beagdanglaabkerabi tyombr{iHigL copnect s
onnect bondi i formng a plurality of

E gr ﬁﬁhﬁaﬁl@b%%lcjfiyotng hlelné?eci‘fjrﬁ%%lfs‘bon?ji sall‘]teﬁt}si” arRf f O#T%W%Wed:
encapsul dmnaing heidies, on tée fiimstter sbdaectise st on at helheatf £ ame
terminal bonding sites on a second side thereof in an area
array, and at least one bus bar electrically connecting
selected leadfingers;
attaching a back of a semiconductor die to the
leadfingers on the first side substantially covering the
bus bar;
bonding a plurality of interconnects to the die and
to the interconnect bonding sites;
forming a plurality of terminal contacts on the
terminal bonding sites; and
forming an encapsulant on  the die, on  the

interconnects and on the leadframe.

41. The method of claim 40 wherein the attaching step
comprises forming an adhesive member between the die and

the leadframe.

42. The method of claim 40 wherein the forming the
terminal contacts step comprises forming or attaching

bumps or balls to the terminal bonding sites.

43. The method of c¢laim 40 wherein the interconnects
comprise wires and the bonding step comprises wire

bonding.

44. The method of claim 40 wherein the leadframe is

contained on a strip containing a plurality of leadframes.




41. The nmethod of claim40 wherein the attaching step conprises jghdebeean
adhesi ve nenber between the die and the |eadfrane. 42. The method of claim
40 wherein the formng the termnal contacts step conprises formng or
attaching bunps or balls to the term nal bonding sites. 43. The nethod of
cl aim40 wherein the interconnects conprise wires and the bonding step
conprises wire bonding. 44. The nethod of claim40 wherein the |eadfrane
is contained on a strip containing a2@ urality of |eadframes. 23 June 2006
260 45. A nmethod for fabricating a sem conductor conponent conpri sing:
providing a |l eadfranme conprising a plurality of |eadfingers, a plurality
of interconnect bonding sites on the |eadfingers, a plurality of term nal

bonding sites pa e | Lpger n aarray, and at, | east one bus
bar in the area ar?%y gggg?glcaf?% c§%%26t|ngngéle%temFeW%QQH L %ondi ng

sites; provRRRRE S@MPEDHUUEt or di e conprising a CIrCUIt side, a
plurality of diesontast Saonléﬁéfi:!aﬁxéu' Eoﬁbgg gﬁ% 1§&§f gtft aching

t he back side of the die to t he | eadf r ane; |ng a
i nt er conns@EEINIEHY dRePlUBALALYS %&@W?W@?ﬁ%r’@@ﬂﬁé@g Béheisngrsi t es

wi t hout mr@sse@@fiﬁgebsns Balpl\mﬂaultt@e dmt@éﬁ@ﬂm@ptﬁona%g %Qtésp'olﬁr ality
of ternl q{ Is on the termnal bondin orm ng

site
encapsul an lQﬁ%F%nﬁPt%% ?Eﬁﬁf?ﬁﬁ@y’48ngﬁE i@?ﬁ&doﬁﬁ @P&l#@éS
wher ei n tie |hherc0nnﬁtt abpadi n@lsidtas carld y ocabedept Oxd matse 1@ tal out er

peripheryerminal bonding sites;

providing a semiconductor die comprising a circuit
side, a plurality of die contacts on the circuit side, and
a back side;

attaching the back side of the die to the leadframe;

bonding a plurality of interconnects to the die
contacts and to the interconnect bonding sites without
crossing the bus bar with the interconnects;

forming a plurality of terminal contacts on the
terminal bonding sites; and

forming an encapsulant on the die and the leadframe.

46. The method of claim 45 wherein the interconnect
bonding sites are located proximate to an outer periphery
of the leadframe and the bus bar is located proximate to

an inner portion of the leadframe.

47. The method of claim 45 wherein the interconnects

comprise wires.

48. The method of claim 45 wherein the terminal
contacts comprise metal bumps or balls and the terminal

bonding sites are arranged in a grid array.

49. The method of claim 45 wherein the leadframe

comprises a chip on board leadframe.




of the | eadfrane and the bus bar is |ocated proximate to an |qﬂ?r Rg@bbgn
of the leadfranme. 47. The nethod of claim45 wherein the |nterconnec
conprise wires. 48. The nmethod of claim45 wherein the termnal contacts
conprise nmetal bunps or balls and the term nal bonding sites are arranged
inagrid array. 49. The nethod of claim45 wherein the |eadfrane
conprises a chip on board | eadfrane. 23 June 2006 27 0 50. The net hod of

claim45 wherein the forming the enca&sul ant step conprises transfer
nol ding a polyner on the die and the |eadfranme. 51. A nethod for

fabricating a sem conductor conponent conprising: providing a | eadfrane
having a first side, an opposing second side, an inner portion and an

outer - periphesy, the |facfsaBOOILRi 08 Aupliiial | 1), Ofeo bigadf ingers, a
plurality of |nt§rconnect bondi ng sites on ead |ngers on ot he' i r st

si de | ocatEPHT Ok At §LEE tFEPHLTRT béﬁpﬁﬁéfy,m%l%w ati pplymetrerari nal

bondi ng sthiesdbe atbethealéhdfesmeOn t he opposi ng second side in an area
array and at | east one bus bar electrically connecting selected term nal

bondi ng sites |located proxinmate to the inner portion; attaching a
sem conduct or ﬁle t o the nesddfd ngbos oMabrheatingt @i desgulsdiidtdd ¥

covering(g q£1@%§9 .a plurality of interconnects to the die and
to the |nterconnect % I ng |tes and formng a plurality of term nal

contacts on tHEOTEIHMal aboReRAG eiees having a first side, an
opposing second side, an inner portion and an outer

periphery, the leadframe comprising a plurality of
leadfingers, a plurality of interconnect bonding sites on
the leadfingers on the first side located proximate to the
outer periphery, a plurality of terminal bonding sites on
the Ileadfingers on the opposing second side in an area
array and at least one bus bar electrically connecting
selected terminal bonding sites located proximate to the
inner portion;

attaching a semiconductor die to the leadfingers on
the first side substantially covering the bus bar;

bonding a plurality of interconnects to the die and
to the interconnect bonding sites; and

forming a plurality of terminal contacts on the

terminal bonding sites.

52. The method of claim 51 further comprising

forming an encapsulant on the leadframe and the die.

53. The method of claim 51 wherein the interconnects
comprise wires and the bonding step comprises wire

bonding.

54. The method of claim 51 wherein the attaching step
comprises forming an adhesive member between the die and

the leadframet




52. The nethod of claim51 further conprising form ng an encapgjl
the | eadfrane and the die. 53. The nethod of claim51 wherein Pﬁ%dﬁﬁéz@ﬂs

i nterconnects conprise wires and the bonding step conprises wire bonding.
54. The nethod of claimb51 wherein the attaching step conprises formng an
adhesi ve nmenber between the die and the |eadfrane. 23 June 2006 0 28 55.
The nmethod of claim51 wherein the formmreg the termnal contacts step
conprises formng or attaching bunps 28 balls to the term nal bonding
sites. 56. The nethod of claimb51 wherein the |eadfranme is contained on a
strip containing a plurality of |eadfranmes. 57. A nethod for fabricating a
sem conduct or conponent conprising: providing a | eadfrane having a first

side and an opposi#g SRePAdgSiHe, | egdf r ki.Si a. plurality of
| eadfingers having a die nngﬁtfﬂg g%?gmo%%th%ﬂ |?£§nmgfdéeggnﬂﬁ%rgﬁﬁty of
i nt er connEEEMBBAI ngOBLEEESonStRE EPRPtisede, farpingal pry efttehmngal

bondi ng sbumpsodrt Baliseeondnsi derinindl ¥oRRidy atand a plurality of bus
bars in the area array electrically connecting selected term nal bonding

sites; back bonding a sem conductor die to the die nmounting site
substantial | y 66vefThrg mdichddisobarcs;ainongti ngharphar alhiet y1 &fd# it cpgnect s
to the di . e_li . GO .bondi ng_sites.w thaqut crgssing the bus
bar s mﬁthg?ﬁgg%%%grégnﬁeg%gggfg?ﬁ?%énénglﬁrgﬁi ?i&ﬁbtggnﬁﬁég%féﬁﬁécts on
the term nal bonding sites; and

57. A method for fabricating a semiconductor
component comprising:

providing a Ileadframe having a first side and an
opposing second side, the leadframe comprising a plurality
of leadfingers having a die mounting site on the first
side, a plurality of interconnect bonding sites on the
first side, a plurality of terminal bonding sites on the
second side in an area array and a plurality of bus bars
in the area array electrically connecting selected
terminal bonding sites;

back bonding a semiconductor die to the die mounting
site substantially covering the bus bars;

bonding a plurality of interconnects to the die and
to the interconnect bonding sites without crossing the bus
bars with the interconnects;

forming a plurality of terminal contacts on the
terminal bonding sites; and

encapsulating the die, the leadfrane, and the

interconnects in an encapsulant.

58. The method of claim 57 wherein the interconnect
bonding sites are located proximate to an outer periphery
of the leadframe and the bus bars are located proximate to

an inner portion of the leadframe.

59. The method of claim 57 wherein the interconnects

comprise wires.




encapsul ating the die, the leadfrane, and the interconnects i®)ne 2006
encapsul ant. 58. The nethod of claim57 wherein the interconnect ondi ng
sites are |located proxinmate to an outer periphery of the |eadfrane and the
bus bars are |l ocated proximate to an inner portion of the |eadframe. 59.
The nethod of claimb57 wherein the intercgnnects conprise wires. 23 June
2006 0 29 60. The nmethod of claim57 wherein the | eadframe has a chip on
board configuration. 61. The nethod of2%l ai m 57 wherein the encapsul ant

has a chip scale outline. 62. The nmethod of claim57 wherein the | eadfrane
has a chip scale outline. 63. The nethod of claim57 wherein the form ng
the termnal contacts step conprises depositing or bonding bunps or balls
to the termnal bonding sites. 64. A systemconprising: a substrate; and a

sem conduct or gﬁnponent on the substrate_conprising a |eadfranme conprising
a plurality of °PeadPendisitdiody ok glatmt §7othemedine dhrectedsbiitineg sates on a

first surdackipobnt beak@adbhfiggusatapsd.a plurality of term nal bonding
sites on an opposing second surface of the |leadfingers in an area array,

at | east one bus bar electrically connecting selected |eadfingers, a
seni conduct or @l e Fack mbbhdéd ofo theiheddf | wigersisubscandh@dpyuLayering

the bus 1Q§§,aacﬁi%r§ééig gatigﬁgrconnects bonded to the die and to the
i nterconnect bondihg sites, a plurality of termnal contacts on the

term nal bonding sites, and an encapsul ant
62. The method of claim 57 wherein the leadframe has

a chip scale outline.

©3. The method of claim 57 wherein the forming the
terminal contacts step comprises depositing or bonding
bumps or balls to the terminal bonding sites.

64. A system comprising:

a substrate; and

a semiconductor component on the substrate comprising
a leadframe comprising a plurality of leadfingers, a
plurality of interconnect bonding sites on a first surface
of the leadfingers, and a plurality of terminal bonding
sites on an opposing second surface of the leadfingers in
an area array, at least one bus bar electrically
connecting selected leadfingers, a semiconductor die back
bonded to the leadfingers substantially covering the bus
bar, a plurality of interconnects bonded to the die and to
the interconnect bonding sites, a plurality of terminal
contacts on the terminal bonding sites, and an encapsulant
encapsulating the die, the interconnects and the

leadframe.




encapsul ating the die, the interconnects and the |eadframe. 233 YiiRe 2866
30 65. The systemof claim64 wherein the substrate conprises a nodule
substrate and the systemconprises a mnulti chip nodule. 66. The system of
claim 64 wherein the substrate is contained in a conputer. 67. The system
of claim64 wherein the substrate is contained in a cancorder. 68. The
system of claim®64 wherein the substrate is contained in a canera. 69. The
system of claim®64 wherein the substra®is contained in a cell phone. 70.
A system conprising: a substrate conprising a plurality of el ectrodes; and
a sem conductor conponent on the substrate conprising: a |eadframe having
a first side, an opposing second side, an inner portion and an outer

peri phery, the®5} edtfie amysdemr i nglaipl vl ivherafid eatkbi ngalbStrate

plurality ' conn onding.sites on . th | eadfingers on the first
si de | oca %%p%g%g%na éﬁ§%u e = Qﬁaﬁﬁﬁ?ﬁﬂeﬁg¥aaSbFE@§HQS$HﬂQQ%ﬁrﬁnaI
bondi ng stiiesioshipemoliead{i ngers on the opposing second side in an area

array; 23 June 2006 at |east one bus bar in the area array electrically
connecting selected | eadfingers |ocated proxinate to the inner portion; a

sem conductor gge 9%@k§%¥g§¥15 the;leadfi rs.on_.the first side
substantial ly covering the bus gar; * _%% WS ehe” Subs'tTate s
contained in a computer.

67. The system of claim 64 wherein the substrate is

contained in a camcorder.

68. The system of claim 64 wherein the substrate is

contained in a camera.

69. The system of claim 64 wherein the substrate is

contained in a cell phone.

70. A system comprising:

a substrate comprising a plurality of electrodes; and

a semiconductor component on the substrate
comprising:

a leadframe having a first side, an opposing second
side, an 1inner ©portion and an outer periphery, the
leadframe comprising a plurality of leadfingers;

a plurality of interconnect bonding sites on the
leadfingers on the first side located proximate to the
outer periphery;

a plurality of terminal bonding sites on the

leadfingers on the opposing second side in an area array;




a plurality of interconnects bonded to the die and to the i”teﬁ§9pﬂé%b06
bonding sites; and a plurality of term nal contacts on the term na

bondi ng sites bonded to the el ectrodes on the substrate. 71. The system of
claim70 wherein the system conprises a nmulti chip nodule, a conmputer, a
cancorder, a canera or a cell phone. 72. The system of claim 70 wherein
the termnal contacts conprise netal buffps or balls. 73. The system of
claim 70 wherein the | eadframe has a *hip on board configuration. 74. The
system of claim 70 wherein the interconnects conprise wire bonded wres.
75. The system of claim 70 wherein the conponent has a chip scale outline.

at least one bus bar in the area array electrically
connecting selected leadfingers located proximate to the
inner portion;
| a semiconductor die back bonded to the leadfingers on
the first side substantially covering the bus bar;

a plurality of interconnects bonded to the die and to
the interconnect bonding sites; and

a plurality of terminal contacts on the terminal

bonding sites bonded to the electrodes on the substrate.

71. The system of c¢laim 70 wherein the system
comprises a multi chip module, a computer, a camcorder, a

camera or a cell phone.

72. The system of claim 70 wherein the terminal

contacts comprise metal bumps or balls.

73. The system of claim 70 wherein the leadframe has

a chip on board configuration.

74. The system of claim 70 wherein the interconnects

comprise wire bonded wires.

75. The system of claim 70 wherein the component has

a chip scale outline.




