SEM CONDUCTOR COVPONENT HAVI NG CHI P ON BOARD LEADFRAME AND METHOD OF
FABRI CATION Field of the Invention This invention relates generally to
sem conductor manufacture and packaging. More particularly, this

i nvention relates to a sem conductor conmponent having a chip on board

| eadf rane, to a nethod for fabricating the conponent, and to systens

I ncorporating the conponent. Background4of the Invention Sem conductor
conponents, such as packages and BGA devices, are being manufactured with

a chip scal SERICONDUCTORICEMBONENT HAVING CHIPTON!BOARTY L EA ERAME

plastic or ceram c conponegy 'MEQ"H(?P@F"F‘ACERWWM s typically 1nclude
a substrate, a sem conductor die, and term nal contacts, such, as balls,

bunps or pins, arranged in an area array, such as a ball grid array (BGA),
or a pin gridpFld afthe ((REAYion Sem conduct or conponents can al so i nclude an

encapsul ant whi ch @ﬁi' east e%gr.t i_al lé encapsul ates the die and the
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substrate. . Different mbthodd Al eTENPFEFedaftd Y nlastF§Iepnductor

fabricating s&@ngdngtierer svdponenksgifge convend i Pt i el ety usasia rigid
substrate, sughvaatfokekrigiegd gl [ J+ 1) ttached to the die in a
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el ectrical conmmunication with the conductors for nounting the term nal

contacts int SokdiS uj rFfd reat,array. Anot her nethod for fabricating

sen conduct or e N retal |eadframe that is attached and wire

bonded to the di e.SéhieametaltdreadbhpoReht€) URSh as packages and BGA
devices, are being manufactured with a chip scale outline,
and with a higher pin count than conventicnal plastic or
ceramic 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 axray
(PGA). Semiconductor components can also 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 die. The metal leadframe includes
leadfingers which include bonding sites for wire bonding
wire interconnects to the leadframa. The leadfingers are

also typically bent or shaped to form the terminal contacts
foxr the components. ' '



| eadfi ngers which include bonding sites for wire bonding wre

I nterconnects to the | eadfrane. The | eadfingers are also typically bent or
shaped to formthe term nal contacts for the conponents. 2 One advant age
of netal |eadfranmes is inexpensive to manufacture, and can be used t hat
they are wth a variety wire bonders, However, one of conventi onal
packagi ng equi pnent, such as die attaclpers, conveyors and nmagazi nes.
problemwi th nmetal |lead franes occurs wres short to bus bars physically
connecting different |eadfingers of the when wire bonded and electrically
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problem is compounded by the fine pitch of the wires for
chip scale components, and the fine pitch of the wire bonds
for the wires. '

Another aspect of conventional metal leadframes is
that the leadfingers are configured to form the terminal
contacts asg leads. However, it would be desirable for the
leadframe to provide bonding sites for terminal contacts in

.the form of bumps, balls or pins in an area array, as is
conventional for chip scale components.

The present invention is directed to a semiconductor
component constructed with a metal leadframe designed to
eliminate shorting between the wires amd the bus bars on
the leadframe. In addition, the metal 1leadframe is
designed to provided bonding sites for attaching bumps,
balls or pins in an area array, such as a ball grid arxray.

Summary of the Invention

In accordance with the present invention, an improved
semiconductor component, a method Ffor fabricating the
component, and electronic systems incorporating the
component are provided.

The component includes g leadframe, a semiconductor
die back bonded to the leadframe in a chip on board
configuration, and wire interconnects bonded to the die and
to the leadframe. The component also includes an array of
terminal contacts attached to the leadframe, and an

encapsulant encapsulating the die, the wire intercomnects
and the leadframe,



the leadfranme. In addition, the netal |leadframe is designed to provided
bondi ng sites for attaching bunps, balls or pins in an area array, such as
a ball grid array. Summa the Invention In accordance with the present
invention, an inproved sem conductor conponent, a nethod for fabricating
the conponent, and el ectronic systens incorporating the conponent are
provi ded. The conponent includes a | eadfyame, a seniconductor die back
bonded to the leadframe in a chip on board configuration, and wire

i nterconnects bonded to the die and to the | eadfrane. The conponent al so
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The fabrication method includes the Steps of providing
the l?adframe, attaching the die to the leadframe, bonding
the Tlre interconnects to the die and to the interconnect
bonding sjites, forming the encapsulant, and then forming
the terminal contacts on the terminal bonding sites.

The component can be used to construct electronic
systems such as modules, computexs, camcorders,
cell phones.

cameras and

Brief Description of the Drawings

Figure 1B is an enlarged schematic side elevation view
of the component: ;
Fi i
. igure 1C is an enlarged schematic Cross sectional
view of the component taken along line 1C-1C of Figure 1A;
Figure 1D is an enlarged schematic bottom view of the
component taken along line 1D-1D of Figure 1C:
Fi is - ’
‘ gure 1E is an enlarged schematice Cross sectional
~View of the component taken along line 1E-1E of Figure 1C:



the termnal contacts on the term nal bonding sites. The conponent can be
used to construct electronic systens such as nodul es, conputers,
cancorders, caneras and cell phones. Brief Description of the Draw ngs
Figure 1A is an enlarged schematic plan view of a sem conductor conponent
constructed in accordance with the invention; Figure 1E is an enl arged
schematic side elevation view of the copponent; Figure 1Cis an enlarged
schematic cross sectional view of the conponent taken along |line 1C 1C of
Figure 1A; Figure 1D is an enlarged schematic bottom view of the conponent

taken along line 1Biyref e guse ahC edd %gd 1%18%8&?' ; enl. %EQ% q%rgglhlrg Lc
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Figure 3B is an enlarged schematic plan view of a
semiconductor die used in the fabrication method taken
along line 3B-3B of Figure 2B;

Figure 3C is an enlarged schematic crogs sectional
view of an interconnect bonding site omn the leadframe taken
along line 3C-3C of Figure 2B;

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 Oor more components constructed 1in
accordance with the invention;

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

Figure 5 is a schematic cross sectional wview of a
computer system incorporating one o©or more components

- constructed in accordance with the invention;

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

Figure 7 is a schematic cross sectional wview of a
camera gystem incorporating one or more components
constructed in accordance with the invention; and

Figure 8 is a schematic €ross sectional view of a
cellular phone aystem 1ncorporat:l.ng one or more components
constructed in accordance with the invention.



Figure 3D is an enlarged schematic cross. sectional view of a termna
bonding site on the |leadfranme taken along |ine 3D 3D of Figure 2B; Figure
4A is a schematic plan view of a nodul e system incorporating one or nore
conponents constructed in accordance with the invention; Figure 4B is a
schematic cross sectional view of the nodule systemtaken along |ine 4B-4B
of Figure 4A; Figure 5 is a schematic crgpss sectional view of a conputer
system i ncorporating one or nore conmponents constructed in accordance with
the invention; Figure 6 is a schematic cross sectional view of a cantorder
syst em i ncor pddetailethDesteiption obihe FerpRIShBodisRAkt ruct ed in accordance with

the i nvention; Figu Ls.a,.schematic 0 sectional view of a canera
systen1incorporatiﬁggg%ghg ﬁérgﬁggﬁﬁﬁng%fiﬁ'c8n§??bﬁ?%§P??P¥uﬁRﬁRﬂﬂﬁ9§ with
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ond back bonded to the leadframe 12, and
wire 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 erncapsulating the die 14, the wire
interconnects 16 and the leadframe 1z.

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, & microprocessor, a digital

-signal processor (DSP), 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 illustrative 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 is mounted to the leadframe 12 in a chip on
board configuration. As used herein, the term “chip on
board” means the die 14 has a back side 21 (Figure 1C}
bonded to the leadframe 12, and a circuit side 22 (Figure



wire interconnects 16 wire bonded to the die 14 and to the |eadfranme 12.
The conponent 10 also includes an array of termnal contacts 18 attached
to the leadframe 12, and an encapsul ant 20 encapsul ating the die 14, the
wire interconnects 16 and the |leadfrane 12. The die 14 can conprise a
conventional sem conductor die having active sem conductor devices
constructed in a desired electrical corgiguration. For exanple, the die 14
can conprise a high speed digital |ogic device, such as a dynam c random
access nenory (DRAM, a static random access nenory (SRAM, a flash
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desired communication with the integrated 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 side 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 one or both sides
{e.g., “KAPTON” tape manufactured by DuPont). The adhesive
members 26 can also comprise a curable die attach polymer,
such as an epoxy, an acrylic, or a polyimide material. 1In
the illustrative embodiment there are two spaced, generally
rectangular shaped adhesive members 26 located proximate to
Jongitudinal peripheral edges 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.

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



shape (e.g., round, rectangular) and any selected pattern (e.g.,

peri pheral edge array, center array). In addition, the die contacts 24 can
conprise the device bond pads, or alternately redistribution pads, in

el ectrical conmunication with the integrated circuits contained on the

die 14. Further, the die contacts 24 can conprise one or nore |ayers of
metal, and preferably include a wire bondable outer |ayer, such as A, Au,
Cu, or alloys of these nmetals. The conponent 10 al so includes adhesive
menbers 26 configured to attach the back side 21 of the die 14 to the
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14. the leadfingers 28 can be fabricated using a conventional
process 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 are located on
opposing surfaces of the leadfingers 28 substantially as
shown in Figure 1C,. In this regard the interconnect
bonding sites 32 are located on a first surface of the
leadframe 12 and the texrminal bonding sites 30 are located
on an opposing second surface of the leadframe 12. In this
case the first surface énd the second surface are the major
planar surfaces of the leadframe 12. The leadframe 12 also
include bus bars 34, which physically and electrically
connect selected leadfingers 28 to one another, Because
the leadfingers 28 include the terminal bonding sites 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.



In the illustrative enbodi nent, the |eadfingers 28 are arranged in

paral |l el spaced rows, and there are two patterns of rows al ong opposing

| ongi tudi nal edges of the |eadframe 12. However, in actual practice the

| eadfingers 28 can be fornmed in an irregular electronic pattern, simlar
to metal traces on a printed circuit board. In addition, the |eadfingers
28 can conprise a suitable netal such g an iron-nickel alloy or a copper
alloy. Further, the |eadfingers 28 can be fabricated using a conventi onal
process such as stanping or etching, conbined with plating if required. As
al so shown in Figunae Ishowhhe i eadf e gl2 | ncl udes a.pattern of
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Figure 1E, thélfdeshiatlvdoadbodimdites 3 terminal bonding sites 30 are
generally circular shaped pads foxmed 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 Eformed
separate from, but in electrical communication with the
leadfingers 28.

Further, the terminal bonding sites 30 can comprise
one oxr more layers of metal, such as an outer metal layer,
such as Al, Au, Cu, or alloys of these metals, which
facilitates bonding oxr forming of the terminal contacts 18

" on the terminal bonding sites 30. A suitable procass such
as electrolytic depogition, 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 periphery of the
component 10 in a peripheral array, and are separated 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 bus bars 34 are located
Proximate to inner portions 38 of the leadfingers 28. In



are arranged in a selected pattern, such as an area array. The pattern of
the termnal bonding sites 30 determnes the pattern of the term nal
contacts 18. In the illustrative enbodinent, there are thirty-two
termnal, bonding sites 30 and thirty-two term nal contacts 18 arranged in
agrid array of four rows and ei ght colums. However, this arrangenent is
nerely exenplary, and the term nal bondigng sites 30 and the term nal
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
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differently, the lnnertdtmn&dllushﬁmh:nge Sich@oBhedte | eat efdyPLRXLARLERL O

outer port|0n%o§@1ng sites 32 are generally rectangular shaped pads
formed integrally with the leadfingers 28 by stamping,
etching, plating oxr other suitable mathod. However, the
interconnect bonding sites 32 can have any shape, and can
be formed separéte from, but in electrical communicatien
with, the leadfingers 28. As with the terminal bonding
sites 30, the interconnect bonding sites 32 can include an
outer metal layer, such as Al, Au, Cu, or alloys of these
metals, which facilitates wire bonding o¢f the wire
interconnects 16,

As shown in Figure 1C, the terminal contacts 18 are
formed on the terxminal bonding sites 30. The terminal
contacts 18 are also sometimes referred to in the art as
ocuter lead bonds (OLB). In the illustrative embodiment,
the terminal contacts 18 comprise metal bumps or bkalls.
However, the terminal contacts 18 can also comprise pins,
polymer 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 ig 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



of the leadfingers 28, and the bus bars 34 are |ocated proximte to inner
portions 38 of the |eadfingers 28. In 9 addition, the |l eadfrane 12 incl udes
a space 40 which separates the patterns of |eadfingers 28 and the bus bars
34, on opposing sides of the conmponent 10. The | ocation of the interconnect
bonding sites 32 relative to the bus bars 34, permts the wre

i nterconnects 16 to be wire bonded to e die 14 and the | eadfranme 12

wi t hout shorting to the bus bars 34. As shown in Figure |IF, the die 14
substantial ly covers the bus bars 34, and the wire interconnects 16 extend

fromthe die contacts. g4 1494 t y ondi ng sites

crossing or touchl ng %n alb(ulstg}b1 393%!.;&%9 m&le] us? ?%1%%0\5%&%
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term nal contelcient8 af etk SomURIiHTg referred to in the art as outer
llead bonds (QLB). Ln th |Ilustrat%%e embodi_nent, _ the ternrnal contacts 18
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conprise pi ns,Suﬁﬁﬁ%Ih‘%?ablMpsen@@msngabeat achs aiianyl4 erandaltlzontdete or
’ interconnects 16. In addition, the encapsulant 20 is
“foxrmed on either side of the leadframe 12 and substantially
encapsulates the leadfingers 28. The encapsulant 20 also
partially encapsulates and electrically insulates the
terminal contacts 18 from one another. The encapsulant 20
can comprise a curable polymer material such as an epoxy, a
silicone, a polyimide or a transfer molded underfill
compound (MUF). In addition, these polymer materials can
include f£illers, such as silicates, configured toc reduce
the coefficient of thermal expansion {(CTE) and adjust the
viscosgity of the _polymer material. The encapsulant 20 can
alternately comprise a photo imageable material such as a
resist, which can be patterned using a photolithography
process, or a laser imageable material, which can be
patterned using a stereographic lithography process.
Referring to Figuxes 2A-2E, steps in a method for
fabricating the component 10 are illustrated. Initially,
as shown in Figure 2A, the leadframe 17 can be provided.
As shown in Figure 3A, the leadframe 12 can be initially
contained on a leadframe strip 44 containing a plurxality of
leadfirames 12. For illustrative purposes, the leadframe
strip 44 is illustrated as containing two leadframes 12 for
fabricating two components 10 at the same time. However,



outer |lead bond (OLB) known in the art. Also in the illustrative

enbodi nent, there are thirty two termnal contacts 18, arranged in a bal
grid array (BGA). However, this arrangenent is nmerely exenplary, and the
termnal contacts 18 can be arranged in any area array, such as a fine
ball grid array (FBGA), an edge array or a peripheral 10 array, containing
any desired nunber of term nal contactsq418. Further, in the illustrative
enbodi nent, the termnal contacts 18 have outside dianeters on the order of
about 300 Amto 350 Am This makes the term nal contacts 18 nuch larger in

conpari son to the,athar elenmnts of, the component.; 1., HOeVEL.: [Ar o
il lustrative purposes tHe termnal - contacts 18 are showt as being apout
the same size WFigeRepurkeeneht slasdiirheesotponent2-11®) -As shown in Figure
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vi scosity of tq%“fOL qgéFggterlal. The "encapsul ant 20 can , al ternafely
conprise a photd mi‘é]e TratE P C M n SRINPR YR | WiHith EsRagete
patterned usi mfiagtwtolleddfraphy 12, and physically connect the
leadfingers 28 on the leadframes 12 to the side rails 46,
48 on the leadframe strip 44. The connecting segments 54
are similar in construction 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 PFigure 2A, each leadframe 12 on the
leadframe strip 44 includes opposing patterns of
leadfingers 28 separated by the spaces 40. In additiom,
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 om board configuration. Still
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 18.

Next, as shown in Figure 2B, the semiconductor dice 14
are provided. 1In 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 located. The die contacts
24 can comprise bond pads or redistribution pads in
@lectrical with the integrated circuits contained on the



process, or a |aser imageable material, which can be patterned using a
st ereographic |ithography process. Referring to Figures 2A-2E. steps in a
nmet hod for fabricating the conmponent 10 are illustrated. Initially, as
shown in Figure 2A, the leadframe 12 can be provided. As shown in Figure
3A, the leadfrane 12 can be initially contained on a |eadfranme strip 44
containing a plurality of I|eadfranes 132 For illustrative purposes, the
| eadfrane strip 44 is illustrated as containing two | eadframes 12 for
fabricating two conmponents 10 at the sane time. However, 11 in actual

practice the |8§Qf&§”9 %hr%ﬂ %tr@%ﬁ%@ee%%%dlggﬁkreghFeaaFraﬁgtngf 44

| eadf ranes (e. g so shown 1 n the
i ncl udes par al %Ia§ﬁa€883§FH%YréﬁFgrQGShéaedwﬁ?éﬁ ﬁprmedsabSEQUeRPP§lb@

tri med fron1thermph@raleddgeﬁpaﬁentse1&1r65ngu@ﬁd£322Tbg &M@adfglg446
48 include opepiRgser0, | eadfrane stri

handl ed and i ndexed bytgésonat qﬂ rane Shd anxﬁgPﬁﬁﬁgrf““§u8hh3§
tracks, conveyﬁ?%pe%uﬁPQHEﬁ%EQN@§ f?ﬁeth@adiﬁaﬂentﬂqﬂqn2@4caalbe enploded
connecti ng segbendenddudti ehesepmpahént adj acent | eadframes 12, and

physi cal |y connect a ers 28 on t adfranes,_ 12 to the s
rails 46, 48 on tﬁ%ble§%¥f%%%£gtln g%ﬁurﬁhggtoﬁhﬁcé}ﬁﬁ %%gﬁﬁﬁt@tBQChﬁge
sinilar in conk®rteeibrrdfrane Busiha 3'313143 Cbutqurldl kenftberbusobar sTB4,

wi || subsequendiy bet&éhnﬁeapfhgﬁl&ﬂﬁ (¥E§E¥Hﬁstﬂg SE&SH{@ézE)

As shown in Fig %\ gach Igﬁdfélﬁg1 @n thg | eadf rame_stri

i ncl udes opp05|ng t &Pns of " F e &8f &9 go8 e fdrat Sy L éhea§§hc%%emo

in addition, E¥§P4ﬁﬁuﬁ¢%g@¥96284lnmlmmgtdme|mmwnmnnnaﬁxdnnmannggﬁﬁ§

32, and the term nad belingheSiites 3911%}1&%(1?,”%%' qaﬁegive members 26
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 curable polymer material as previously
described, or strxips of polymer tape covered with an
adhesive material, also as previously described.

Next, as shown in Figure 2C, a bonding step is
performed 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 alloys thereof,
such as AIMG or AuSi. With the wirxe 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. As 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,



the | eadfingers 28, substantially as previously described. Further, the

| eadfi ngers 28 on each leadfrane 12 include the die nounting sites 42 for
back bonding the the 14 to the leadfranme 12 in a chip on board
configuration. Still further, the termnal bonding sites 30 are arranged
in an area array, such as a grid array, which also determnes the pattern
of the termnal contacts 18. Next, as sh8wn in Figure 2B, the sem conductor
dice 14 are provided. In addition, a die attach step is perfornmed in
which the dice 14 are attached to the leadfrane 12. As shown in Figure 3B,
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As shown in Figure 34, 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
outer 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 cross 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



di ce 14 against the |eadfrane 12. The adhesive nenbers 26 can conprise a
curabl e polyner material as previously described, or strips of polyner
tape covered with an adhesive material, also as previously described.

Next, as shown in Figure 2C, a bonding step is perfornmed in which the wire
I nterconnects 16 are bonded to the die contacts 24 on the dice 14, and to
the interconnect bonding sites 32 on thg leadfranme 12. in the illustrative
enbodi ment, the wire interconnects 16 conprise netal wires forned of a
material such as Au, A, or alloys thereof, such as AIM5or AuSi. with the
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3A, the wire Bowdihey,stepchs ea'l&psulant 20 has a peripheral outline
matching that of the leadframe 12, and this outline
determines the peripheral outline or footprint of the
component 10. The peripheral outline of each encapsulant
16 can be slightly laxger 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 material
such as an epoxy, a silicone, a polyimide or a transfer
molded underfill 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 viscosity of the bolymer material. One method
for forming the encapsulants 20 is by deposition in a
viscous state in the manner of a “glob top*, using a
conventional deposition apparatus, such as a material
dispensing system having a computer controlled nozzle. One
suitable system is manufactured by Asymtek of Carlsbad CAa.
Following deposition, the encapsulants 20 can be cured and
if required shaped or planarized using a grinder or other
suitable apparatus. As shown in Figure 1A, each
encapsulant 20 has orthogonal, generally planar surfaces.
The encapsulants 20 can also be transfer molded using a
transfer molding apparatus.



facilitated by the |location of the interconnect bonding sites 32 on the

| eadf ranes 12 relative to the location of the bus bars 34 an the

| eadf ranes 12. In this regard, the interconnect bonding sites 32 are

| ocated proxinmate to the outer peripheries and opposing outer edges of the
| eadf ranes 12. On the other hand, the bus bars 34 are |ocated proxinmate to
the inner portions of the leadframes 125and near the spaces 40 which
separate the opposing patterns of |eadfingers 28. Wth the present
arrangenment, the bonded wire interconnects 16 do not cross the bus bars
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terminal bonding sites 30. For example, the terminal
contacts 18 can comprise metal bumps deposited using 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, orxr by bonding pre-fabricated balls to the
terminal bonding sites 30. Also, rather 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 singulating step is
performed "in which the leadframe strip 44 (Figure 3A) 1is
trimmed to remove the siderails 46, 48 (Figure 3A) and the
connecting segments 54 (Figure 32). In addition, the
singulating step Beparates the individual components 10
from the leadframe strip 44, such that each component 10 is
a discrete element. The singulating step can be performed
using a suitable apparatus such as a saw or a shear.

Referring to Figures 4A and 4B, a multi chip module
system 56 that includes multiple components 10 is
illustrated. The multi chip module system 56 can be
configured for performing a specific function such as
memery storage. The multi c¢hip module system 56 includes a



thickness that is only slightly greater than the thic%ess of the die 14
and the | eadfranme 12 conbined. still further, each encapsul ant 20 has a
peripheral outline mnmatching that of the leadframe 12, and this outline
determ nes the peripheral outline or footprint of the conponent 10. The
peri pheral outline of each encapsulant 16 can be slightly larger than that
of the die 14 (e.g., 1.25 X), such thattéthe conponent 10 can be consi dered
a chip scale conponent. The encapsul ants 20 can Qonprise a pol yner
material such as an epoxy, a silicone, a polyimde or a transfer nolded
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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, 1In addition, the
components 10 can be configured to perform a desired
function in the computex system 66 such as memory, storage
Or micro processing.

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 functiom 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 circuit
function in the camera system 79.

Referring to Figure 8, s cellular phone system 72
includes one or more components 10, which can be mounted to
in a suitable manner, and configured to pexrform 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 incorpoerating the component. While
the invention has been described with reference to certain
preferred embodiments, as will be apparent to those skilled



as Al, Cu, Au or alloys thereof, to facilitate formng or bonding of the
termnal contacts 18. in addition, the termnal bonding sites 30 are
formed on the second opposing side of the |eadframe 12, which is opposite
to the first side to which the die 14 is attached. The term nal contact
form ng step can be perforned by bonding, or depositing, the term nal
contacts 18 on the terninal bonding siflés 30. For exanple, the termninal
contacts 18 can conprise netal bunps deposited using a suitable deposition
process, such as stenciling and reflow. of a solder alloy. The term nal
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deposi tion, or d al b ted balls to t t erm nal bondi ng
W£Wh@@@ H%%ag%gnha : %@negl of “tBfal® Ptﬁgete?ﬂYﬁ%Fl%%nfﬁhts

sites 30. Also ?0

18 can conpri st %HUEFFVE9¥ﬁﬂNHﬁ9‘Cﬁ&ﬂ@ﬁlal Still further, the term nal
contacts 18 can conprise netal, or netal plated pins. As also shown in
Figure 2E, a singulating step is performed -in which the | eadfrane strip
44 (Figure 3A) is trimred to renove the siderails 46, 48 (Figure 3A) and
the connecting segnents 54 (Figure 3A). In addition, the singulating step
separates the individual conponents 10 fromthe |eadfrane strip 44, such
that each conponent 10 is a discrete elenent. The singulating step can be
performed using a suitable apparatus such as a saw or a shear. Referring
to Figures 4A and 4B, a multi chip nodule system 56 that includes nmultiple
conponents 10 is illustrated. The nmulti chip nodul e system 56 can be
configured for performng a specific function such as nenory storage. The
mul ti chip nodul e system 56 includes a 16 nodul e substrate 58 havi ng
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 solder reflow, thernode bonding or conductive
pol ymer bandi ng- The el ectrodes 64 are in electrical comrunication with
conductors 60 formed on the nodule subggrate 58 in a required circuit
pattern. In addition, the conductors 60 are in electrical comunication
wi th, an edge connector 62 which provides connection points fromthe
out side to t hWHAN IS CkAIMEDYSBUl e system 56. Referring to Figure 5, a
conputer system 66 includes one or nore conponents 10, which can be
nounted to the caonputer system 66 in a suitable manner. In addition, the
conponents 10 can e AoRFTyLPREUEECPFMmomentdesipetsifgmction in the

conputer system 6@ sucdtal MRRRIGErHhOr A08mpRh s O Pro i.Ag. Referring
to Figure 6, @eéuﬁﬂﬂgggscancorder system 68 pir%clu es oneﬁg§§ﬁgggysbﬁ§%nents
10, which can be nounted in a sui tabl e manner, and configured to performa
desired circuit fuFEI6ATARCERE dhechrdiory sy deeh GRdeRetenthag t® Hgure

7, a camera sysddtiname inchudetp ane bﬁrmbﬁfﬁ&%}#ﬁ 10, \é\,hi ch gan_ be ”
orma desired clircul

nmounted in a suitab aner ., .and _configured to per
function in the c%n%’?’grsgggggmbfo.lnﬁgfgf’?gﬁ‘@t? ob?#cgeﬂ? B, the cdle At fshone
system 72 i nctudesdSremer amde conponents 10, which can be nounted to in

a suitabl e manner a aptheon{tgured ta RenLLer m ife ircuyt _function in
the cellular f%(ggaﬁgsign;gz. Thus tﬁe I nvent(lﬂﬂg'ﬁae%éréov?l é_‘s%célr?lé: n'B?o chip
scal e sem conductor conponé%??azfﬁﬁgﬁhod for fabricating the conponent,

and a systemincorporating the conponent. Wile
2. The semiconductor component of claim 1 and further
comprising an encapsulant' encapsulating the die, the
interconnects and the leadfraome.

3. The semiconductor conponent 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 and a plurality of terminal bonding sites on a
second side thereof in an area array:

a semiconductor die having a back side attached to the
leadfingers on the first gide;

a plurality of interconnects bonded to the die and to
the intercomnnect bonding s=ites;

a plurality of terminal contacts on the terminal
bonding sites: and

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



the invention has been described with reference to certain preferred
enbodi nents, as wll be apparent to those skilled 17 in the art, certain
changes and nodifications can be made without departing fromthe scope of
the invention as defined by the following clains. 18 WHAT IS CLAIMED | S:
1. A sem conductor conponent conprising: a nmetal |eadframe conprising a
plurality of |eadfingers; a sem conducq®r die having a back side attached
to the l|eadfrane in a chip on board configuration; a plurality of

i nterconnects bonded to the die and to the |eadfrane; and a plurality of
termnal contacts attached to the |eadfranme in an area array. 2. The

sem conduct or conpqgnent_of claim1 and further conprising an encapsulant
encapsul ating the 8ie, ThHe SFWFEPB@HH&EFscéﬁ@OFHEtIééﬂf?bﬂ@m 3. fypgéher

seniconductor<nmqum&ﬁgcﬁtcuaaﬁtldﬂﬁﬂﬁﬂﬂ bae eflectiakl1gontRsineceanpri se
burps or bal | §, 47kt & | 0, AL Ay oo ThE,geT CONduC OF component of, cl.aLm 1

wherein the |nterconneq%s conp 7rs8 wite bo &t or
conmponent conﬁ¥ﬁ§¥ﬁ§¥n%¢¢%adfrane conprising a plurality of |eadfingers, a
plurality of interconnect bonding sites on a first side thereof and a

plurality of ternlgal ﬁndlng Slt S, on second side thereof in  an area
array; a sem conductor - df ePRAVT IEﬂﬁpﬂgeﬁFtaﬁh%Ha%?S§rﬂ$EQ%%§dFPﬁgers

on the first §mG@rCan§¢QWQN¢Qmpnﬁsa mtileecbomdsl sviberaded to the die and to

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 semiconductof 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.

12. The semiconductor component of claim 5 wherein the
terminal bonding sites comprise second metal layers on the

leadfingers.

'13. The semiconductor component of claim 5 wherein
the leadframe and the encapsulant have a chip scale
outline.

14. A semiconductor component comprising:
a leadframe comprising a plurality of leadfingers, a
plurality of intercomnect bonding sites on the leadfingers,



the interconnect bonding sites; a plurality of termnal contacts on the
termnal bonding sites; and an encapsul ant encapsulating the die, the

i nterconnects and the | eadfrane. 19 6. The sem conduct or conmponent of claim
5 further conprising at |east one bus bar electrically connecting

selected | eadfingers and |ocated to not cross the interconnects. 7. The
sem conduct or conponent of claim5 wherggn the interconnects conprise wire
bonded wires. 8. .The sem conductor conponent of claimb5 wherein the

term nal contacts conprise bunps or balls and the term nal bonding sites
are arranged iPn BYAld tar ody . termineel seridbmglust bes conpahentl eafd fdhaikrs5

wherein the leddfbranseupites @ v Poti 0 1hSAW AR 1 110 0 108 g
senlconductor1@gg@9ﬁ&%}80f claim5 further conprising an adhesive nenber
attaching the back side of the die to the |eadfingers. 11. The

seni conduct or conpdnéfiGonsultan dher efomptheinat er conneai t banidiag sites

conprise firsploeadityayeraieoBohbgctgadfi pger irégitTgfdéenLESng“%EQ%
conmponent of ¢l aj erein e .terpinal bonding srtés conprisé Second
SLAbMoaEL P LhE 15500

metal |ayers on the | HM&isem conduct or component of claim
5 wherein the | ealf rRferahity he ondapsdanindve doafidd seal ernaut fi ge.

14. A seni congust&EtE QRPN EHEOMRELSLAG o & 'b%%ﬁﬁﬁaﬁejfgonpri sing a

plurality of Ieadfén%(irs, a ypI uEallt Oof 1'ntercon et~ Bondi ng sites on the
| eadfi ngers, uxality’ of terminal contacts on the terminal

bonding sites; and

an encapsulant encapsulating the die and the
leadframe.

15. The semiconductor component of c¢laim 14 wherxein
the interconnect bonding sites are located proximate to an
outer periphery of the leadframe and the'bus bar is located
proximate to an inner pertion of the leadframe.

16. The semiconductor component 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.

17. The semiconductor compenent of c¢laim 14 wherein
the interconnects comprise wire bonded wires.

18. The semiconductor component of claim 14 wherein
the terminal contacts comprise metal bumps or balls and the
tgrmlnal bonding sites are arranged in a grid array.

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

Siltes comprise second metal layers on an aopposing second
side of the leadfingers.



20 a plurality of term nal bonding sites on the |eadfingers and at |east
one bus bar electrically connecting selected |eadfingers; a sem conductor
die conprising a circuit side, a plurality of die contacts on the circuit
side, and a back side attached to the |eadframe; a plurality of

i nterconnects bonded to the die contacts and to the interconnect bonding
sites; a plurality of term nal contacts2en the termnal bonding sites; and
an encapsul ant encapsul ating the die and the |eadframe. 15. The

sem conduct or conponent of claim 14 wherein the interconnect bonding sites
are located proximate to an outer periphery of the | eadfranme and the bus

bar is located pr@oi.nahesémi @hdudidr ReEbLABL LT 4l il8adl rane. 16. The
sem conduct or conp%nq%%q&&aggain1l4 wherei,n the I ntercofinect bonding sites
are located relative o the Shd¥"HH9 stichitRbt SiAE. | AlerBEMdaSs whramst

cross the bus S¥#. FR Theesenpoondect orndonponenitaf ¢leaiipHd phereid

the inter connebisifcanir &6RoM S PANGAG Wik €5 ogqeayﬁng,gggconduct or
conponent of claim14 er el e term pal contacts conprise netal bunps

in the . ,
or balls and the fer %ﬁﬁf%%%df’g sPtescapeestr Aryeting gigesd emr &pe 19.
The seni conduct®ifdmgsasemn othel diimdd whéeeilvcathe igdaGRMECEoband ng
sites conprisedderShefBbidr)ayers on a first side of the |eadfingers and
the term nal bonding I tes . conprise second netal |ayers on an opposing
second side of thé IB;HFaﬁPﬁéér§ﬁ Ferminal bonding sites on the

leadfingers on the opposing second side in an area array;

at least omne bus bar electrically connecting selected
leadfingers located proximate to the inner portion;

& semiconductor die back bonded to the leadfingers on
the first side;

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.

22. The semiconductor. component of claim 20 wherein
the leadframe has a chip on board configuration.

23. The semiconductor component of claim 20 wherein
the interconnect comprise wires.

24. The semiconductor component of c<¢laim 20 further
comprising an adhesive member attaching the die to the
first side.

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



20. A sem conductor conponent conprising: a |leadfrane having a first side,
an opposi ng second side, an inner portion and an outer periphery, the

| eadf ranme conprising a plurality of |leadfingers; 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 |eadfingers on the opposing secondgide in an area array;,; at |east one
bus bar electrically connecting selected |eadfingers |ocated proximte to
the inner portion; a sem conductor die back bonded to the | eadfingers on
the first side; a plurality of interconnects bonded to the die and to the

i nt erconnect bondi ng. Slwﬁé,s@&ﬂc@nﬂhé&@k'EﬁmﬁgnéﬁﬁnbﬁaE189ﬁt%%t%h%g the
t erm nal bonqhggfgéa%§am% q Seni co duct or conponent 5
further conprising an encapsuiant entafsfl FPPRGIPHe Sdite A Ehe first

| eadfrane. 225ifRePXERiNad®d ot bhe. ivvepapenticsf. cl ai m 20 wherein the
| eadf ranme has a chip on board configuration. 23. The sem conduct or

conponent of clal 20 g@ rei.n ﬁge i nt erconnect conprise wires. 24. The
sem conduct or conponent STREFRPAPSBOF (T RIRANeNt o APIPEL #inan adhesi ve menber

attaching the di e & oleafifrafier dlavingea ISrsEhelcS@rﬂxfd)@dﬂQﬁﬁfosﬁﬁap%é%dOf

claim 20 mhereia thg t eegy 0 i ne bal.l et a
bunps. 92" 96, rher one: SERDS e OCbAEL S EATPE BEeMEL Sty R oo arhEYSrs
| eadf r ame |ncPude ga d éenﬂﬂH?Fh@gsF%Eeoﬁntﬁéefﬁﬁéﬁt side, a plurality

of interconnect bonding sites on the first gide, a
plurality of terminal bonding sites on the second side in
an area array and a plurality of bus bars 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;

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

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

28. The semiconductor component of claim 27 wherein
the interconnect bonding sites are located proximate to an
outer periphexy of the leadframe and the bus bars are
located proximate to an inper portion of the leadframe.

2%. 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.



side proximate to the inner portion. 27. A sem conductor conponent
conprising: a |leadfranme having a first side and an opposi ng second side,
the | eadframe conprising a plurality of |eadfingers having a die nounting
site on the first side, a plurality of interconnect bonding sites on the
first side, a plurality of termnal bonding sites on the second side in

an area array and a plurality of bus bapg electrically connecting selected
| eadfi ngers; a sem conductor die having a back side attached to the die
mounting site; a plurality of interconnects bonded to the die and to the

i nterconnect bonding sites, the interconnect bonding sites and the bus
bar's | ocated on t heal eadiiarFelichdlitbe (N HLaLCAINCALY 10N, £1955 t he
bus bars; a pluyrality_of termnal contacts on the ;erningl bondi'ng Sites;
and an encapsUind® ﬁéﬁﬁ@%l%ﬁ?rﬁ;qﬁ%? @rebodné feddiquaasionand t he

i nterconnects. 28. The sem conduct or conponent of claim 27 wherein the

i nt erconnect bondi _Si ! roximate to an .oyter periphery of
t he | eadframe and t@%e bhﬁ%bgsrregmac%e%ﬁ%%g%t 6T Broxr tog 3231 i3 né’fh‘% i on
of the |eadfr .e?@?p?ﬂia%%ﬁFE%ﬁUG@ﬂBrS@@h@o@m&&imﬁsclain127 wherein the
| eadfingers are arranged is rows al ong opposing sides of the |eadfrane.
30. The sem conduckqr c 0 ; laim 27 wherein _the i,nterconnects
conprise wires Ziggi. %ﬁ% E%%ﬁg%%.ugﬁgf 88W88H§H% of Eﬁ in%? Wﬁﬁ?@?ﬁ

| eadf rame has TRechPRIbFABRAIAE Cosbilguraalenoutsbinethe semi conduct or
conponent of claim 27 wherein

t he

_ 34. The semiconductor component of claim 27 wherein
the interconnect bonding sites and the terminal bonding
sites comprise a metal seldcted from the group consisting
of AL, Cu, BAu and alloys thereof.

35. The semiconductor component of claim 27 wherein
the die comprises a plurality of die contacts on the
circuit side and the interconnects are bonded to the die

contacts.

36. The semiconductor component of c¢laim 27 wherein
the terminal contacts comprise bumps or balls in a grid
array.

37. A method for fabricating a semiconductor

component comprising:

providing a metal leadframe having a first side and a
sacond side;

attaching a semiconductor die to the first sgide in a
chip on board caonfiguration;

bonding a plurality of interconnects to the die and to
the leadframe; and '

forming a Plurality of terminal contacts on the
leadframe on the second side.



t he encapsul ant has a chip scale outline. 33. The sem conductor conponent
of claim27 wherein the |eadfrane has a chip scale outline. 34. The

sem conduct or conponent of claim 27 wherein the interconnect bonding sites
and the termnal bonding sites conprise a netal selected fromthe group
consisting of A, Cu, Au and alloys thereof. .35. The sem conductor
conponent of claim27 wherein the die ggnprises a plurality of die
contacts on the circuit side and the interconnects are bonded to the die
contacts. 36. The sem conductor conponent of claim27 wherein the term nal
contacts conpri se BEnpsThe mailel iof alghiimd 37afnayhed 7corbrintifed fbefing

fabricating azae@heQBIHELRE of OFRONGIY qﬂgpéﬁécﬁgkeﬂﬂa%ﬁbgkggaﬁdngﬁakh

| eadf rane havh g g first side and a second si attaching a Sem conduct or
die to the fi r§ESEFHBin a chip on board configuration; bonding a
plurality of interconnects to the die and to the |eadfrane; and formng a

plurality of term pal C@ﬁéaﬁééhcp@ (;f'eclé %dg"; av'ﬁ?e:?&r} ']:%es%% rélg'c%%lnectigél 38.

The nethod of claim 37 furt nprising formn an encapsula
die, on the |ﬁP’8PEb‘?‘1‘ﬁe‘&‘t’%esaﬁ&doﬁ £ hleondl s feteme costgrlsr% wgtehSonghingl ai m 37
wherein the interconnects conprise wres and the bonding step conprlses

wire bonding. 40. pymethogd for .fabricati n@algrfgn?:fr?g?dué:t Y e SONPLNEDL -

conprisin
Al g- componient. comprising:

providing a chip on board leadframe comprising a
plurality of leadfingers, a plurality of intercomnect
bonding sites on a first side thereof and a plurality of
terminal bonding sites on a second side thereof in an area
array;

attaching a back of a semiconductor die to the
leadfingers on the first side;

) 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 claim 40 wherein the interconnects
comprise wires and the bonding step comprises wire bonding.



providing a chip on board | eadframe conprising a plurality of |eadfingers,
a plurality of interconnect bonding sites on a first side thereof and a
plurality of termnal bonding sites on a second side thereof in an area
array; attaching a back of a sem conductor die to the |eadfingers on the
first side; bonding a plurality of interconnects to the die and to the

i nterconnect bonding sites; formng a ppgrality of termnal contacts on the
term nal bonding sites; and form ng an encapsul ant on the die, on the

interconnects and pn the IeadHla . .41, The nethod of claim40 wherein the
attaching step cohpriseactBP ﬂgeaﬁ 5dRédi ¢8 wisbeinbbhwedratifiead: eiand

t he | eadf rane®oabaimgk oyerchedrop coatmhgkegupal bey foF Nidgthpast er m nal

contacts step conprises formng or attaching bunps or balls to the

term nal bonding sjtes. 43. The nethod of claim40 wherein the

i nterconnects conptlse W r 8&HIRA t Homorfdimg stteing orpr isses vdrdudondi ng.

25 44. The netbrePsintclcamprdbinferein the | eadfrane is contained on a

strip containing ayderdddy Of 4l ranes. 45. A nethod for fabricating a

seni conduct ory Q%%%oneﬁ%h%%nﬁfi%F%g%gﬁfﬁbi8PW§résF€§dfFad@“&ﬁﬁb%inn@fa

plurality of M‘z} he‘i%re‘irrs,a PR B yobf i heeraureac tbdratidig gs iSi dee Soron

t he | eadf i ngetlse ol fdratddsy, of pREAEIR. bond] i.{e . t he l.eadfingers

and at |east one huggkar Qggcta(rg ally c%)nnec%‘?%nﬁge %:%ghd"f&;asd’fﬁeﬁgeor%;

provi ding a sen conducior die CoMpFirsi TS cPREuikus bar electrically
connecting selected leadfingers:

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 intercommects to the die
contacts and to the interconnect bonding sites without
crossing the bus baxr with the interconnects;

forming a plurality of terminal contacts on the
terminal bonding egites; 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
?f the leadframe and the bus bar ig 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.

%9. The method of claim 45 wherein the leadframe
comprises a chip on board leadframe.



side, a plurality of die contacts on the circuit side, and a back side;
attaching the back side of the die to the leadfranme; bonding a plurality
of interconnects to the die contacts and to the interconnect bonding sites
Wi thout crossing the bus bar with the interconnects; formng a plurality
of term nal contacts on the term nal bonding sites; and form ng an
encapsul ant on the die and the | eadfran2é 46. The nethod of claim45
wherein the interconnect bonding sites are |ocated proxinate to an outer
peri phery of the |eadfrane and the bus bar is |ocated proxinate to an

i nner portion of the |eadframe. 47. The nmethod of claim45 wherein the

interconnects confli seTher eethé8. e MELhOL Ofn&léim ééewesmmg

term nal conta L0PL | s bal |l s and t.he term ondlng
sites are ar rta ?gje: ?? %?%a?gg% %ﬁ‘"gnﬁgﬁﬁoﬁ‘o 09%i%m B,%PWI%‘? e?h t he
| eadf r ane ﬁB %9@: df2B86Erme| eadf rane. 26 50. The method of claim

45 wherein the formng the encapsul ant 'step conprises transfer nolding a

pol yner on the dig and tjhe df a 5 A method for fabrjcating a
sem conduct or corrBIe)lonent corIrAprlehsf{nngoprr %aﬁrﬁgcaaﬂré%dfaran'%ewf%@%t?lﬂst
si de, an oppoSPTRF*S¥¥cSREPSiLEEngan i nner portion and an outer perlphery,

the |eadfrane comntm&ﬂﬂggaaphaaakkgmeoﬁa¢fﬁgﬁdrgyyg& %1deplghalgé¥s
[ 0ocC

i nt erconnect ﬁ qsgites on, thgrleadf|n ers. on th rst
proxi mate to fhe outer perlphery, RBOPFHMRI #7S o ?%Fﬁ¥naﬁrbﬁhﬁﬁh@ %ﬂqes on
the | eadfi nget82@frame 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 and at least one
bus baxr electrically connecting selected leadfingers
located proximate to the inmer portion;

attaching a semiconductor die to the leadfingers on
the first side;

bonding a plurality of intercomnects to the die and ko
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.

537 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

compriges forming an adhesive member between the die and
the leadframe.



t he opposing second side in an area array and at | east one bus bar
electrically connecting selected | eadfingers |ocated proximte to the

i nner portion; attaching a sem conductor die to the |eadfingers on the
first side; 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. 52. The neRhod of claim51 further conprising
form ng an encapsulant on the |eadframe and the die. 53. The nethod of

claim51 wherein t in&grconn cts conprise wires and the bonding step
conprises wire bonding. ‘53, fE°RettfofGiin| B wisdredrer ehe foemadd aché ng

step conprisé%rm%ﬂaﬁrﬁpnﬂaaﬂ@he&bpecﬁmﬁbeéegefygﬁghéty%(Qg%d%ﬂqﬂgtg§%5

. . S .
| eadf rame. 270b%ailhe viepthed. 51 .wherein the formng t m nal
contacts step conpri ses fornin%m%éggg%g%ﬁﬁﬁgsbﬁﬁﬁs or balls to the

term nal bonding sites. 56. The nethod of claim51 wherein the |eadfrane is

contai ned on a strifp cdthaimnéngod F ueg&i,ﬁyﬂ)fwhggg{ﬂagﬁé.1g;df’?éénl\éetihsod for
fabricating acserdigRrAUat Qr nt,_conpri sing:_ providing a’leadframe
having a first side and an SB‘S%%E?%‘SCaslé*&EﬁdasPﬁj‘é’?a%w |FadrrdiEamedri si ng
a plurality of leadfingers having a die nounting site on the first side,

a plurality of inﬁénconnectmqugupgf%&lqgaggigggjlf'r%p %E%ﬁbo% é%%%jity

of term nal bapdipgngi n.the second side in am area array a
plurality of bus b%?g E%ﬁ%%%?f%%]ly connecting selected | eadfingers; site;

providing a Jleadframe having a first gide 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
electrically connecting selected leadfingers;

back bonding a semicon@uctor die to the die mounting
site;

bonding a plurality of interconmects to the die and to
the intexconnect bonding sites without crogsging the bus
bars with the intercomnects;

forming a bPlurality of terminal contacts/ on  the
terminal bonding sites; and

encapsulating the die, the leadframe, and the
intexrconnects in an encapsulant.

58. The method of elaim 57 wherein the interconnect
bonding sites are located proximate to an outer periphery
of Fhe leadframe and the bus bars are located proximate té
an inner portion of the leadframe.

_ 53. The method of claim 57 wherein the interconnects
comprise wires.



back bonding a sem conductor die to the die nounting bonding a plurality
of interconnects to the die and to the interconnect bonding sites wthout
crossing the bus bars with the interconnects; formng a plurality of
termnal contacts on the term nal bonding sites; and encapsul ating the
die, the leadframe, and the interconnects in an encapsul ant. 58. The

met hod of claim57 wherein the intercon@8ct bonding sites are | ocated
proxi mate to an outer periphery of the |eadfrane and the bus bars are

| ocated proximate to an _inner portion of the |eadfrane. 59. The method of
clai m 57 wherein t §& i ntT¥cHardeds ofc onprin 6 7TwivsheseiR8:168. 1 der 1Bl ed -of

cl ai m 57 wher e reltilze chebdbf@n®od@igur@tQlR,p on board configuration. 61. The
nmet hod of claim57 wherein the encapsulant has a chip scale outline. 62.
The met hod of claim57 wherein the |leadframe has a chip scale outline. 63.
The method of clai ®57 Vs ehethod 661 nilagnt 5o WA AAlHEONAGES S LEP

conpri ses depdsid iangh@p beLk NG+ 1BWPs or balls to the term nal bonding
sites. 64. A systemconprising: a substrate; and a sem conduct or conponent

on the substrate conprising a chip on board | eadframe conprising a
plurality of |eadffngefbeampkbodl bEychbiinter GRS gyguﬂégbfyghgngg t he

| eadfingers, andhappkessdidueaf.d ermnal bonding sites on the Ieadfingers
in an area array, a sem conductor die back bonded to the | eadfingers, a

plurality of
63. The method of claim 57 wherein the forming the

terminal contacts step comprises depositing oxr bonding
bumps ox balls to the terminal bonding sites.

64. A system compriging:
a substrate; and

a semiconductor component on the substrate comprising
& chip on board 1leadframe comprising a plurality of
leadfingers a prlurality of interconnect bonding sites on
the leadfingers, and a plurality of termimal bonding sites
on the leadfingers in an area array, a semiconductor die
back bonded to- the leadfingers, 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 interconmects and the leadframe.

65. The system of claim 64 wherein the substrate

comprises a module substrate and the system comprises
multi chip module. |

66. The system of claim 64 wherein the substrate is
contained in a computer.



i nterconnects bonded to the die and to the interconnect bonding sites, a
plurality of termnal contacts on the termnal bonding sites, and an
encapsul ant encapsulating the die, the interconnects and the | eadfrane.
65. The system of claim 64 wherein the substrate conprises a nodule
substrate and the system conprises a ti chip nodule. 66. The system of
claim64 wherein the substrate is conté&f¥ned in a conputer. 29 67. The
system of claim64 wherein the substrate is contained in a cancorder. 68.
The system of cl ai fiY 64 Whersyatéheofubﬂbﬁﬁtg4l%heggghakggdsbgsgrgggegg 69.

The system of glak rei.n the substrate is contained phone
70. A systen1gonpr?§%§g %'%aﬁéPfgﬁg conprising a plurality of electrodes;

and a semi conductor conponent on the substrate conprising: a |eadfrane
having a first sid anpopp se slde an inner portion and an outer
periphery, the Ieg%franggcgipggglﬁé FﬁréﬁlﬁyeBFlFeégﬁiﬁgbﬁ§vahe is
plurality of FARBRwAthdet aborukng.sites on the |eadfingers on the first
side |l ocated proximate to the outer periphery; a plurality of term nal
bondi ng sites on the |eadfingers on the opposing second side in an area

array,; at | east odﬁ’bu§ﬂbarsz¢EEmroﬁabhalﬁoe@eﬁgéggl§e£§gtggb5£§ ers
| ocat ed proxi ggh€si n t|on a sem conductor di e back on ed to
t he | eadfingers oﬁL cigﬁf%rg ; %ﬁplurality of interconnects bonded to

the die and to
' ~ 70. A system comprising:

a substrate comprising a Plurality of electrodes; and

a2 semiconductor component on the substrate comprising:

a leadframe having a first side, an opposing second
side, an inner portion and an outer periphery, the
leadfxame 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 bondlng sites on the
leadfingers on the opposing second side in an area array:

at least one bus bar electrically connecting selected
leadfingers located proximate to the inner portion;

a semiconductor die back bonded to the leadfingexrs on
the first side;

2 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 o the electrodes on the substrate.



the interconnect bonding sites; and a plurality of term nal contacts on the
termnal bonding sites bonded to the el ectrodes on the substrate. 30 71.
The system of claim 70 wherein the system conprises a multi chip nodule, a
conputer, a cancorder, a canera or a cell phone. 72. The system of claim
70 wherein the termnal contacts conp;éae metal bunps or balls. 73. The
systemof claim70 wherein the |eadfra has a chip on board
configuration. 74. The system of claim 70 wherein the interconnects

conprise wire bondéd.wir@e 78ysthe syst eMaiim Ch el MO-208T &IHL t Besren
conmponent hasco%p??b@ssgahﬁlgytth%'module, a computer, a camcorder, a

camera or a cell phone.

73. The system of claim 70 wherein the terminal
contacts comprise metal bumps ox balls.

73. The system of claim 70 wherein the leadframe hag
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. |



