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THE | NVENTI ON The present invention relates generally to packagi ng

el ectroni c conponents, and particularly 5 to methods of encapsul ating
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the plate, and the encapsulat:on material, typically a thermoplastic or thermosetting material, enters

20  through the mold gate and flows under and then over the IC chip to cover the electrical leads. The

mold gate limits the flow rate and injection velocity of a molding compound into the cavity. The

* encapsulation material is then cured to harden it. In devices having a ball grid array (BGA) on one
side of the substrate, the molding procesa 15 conducted so that the ball grid array connections are riot
covered by the molding compound during the encapsulation process.

25 The assembly process flows of standard BOC BGA packaging techniques are set-up for
conventional IC chips having a bond pad layout arranged in a column down the center of the chip.
Such-packaging techniques-cannot.accommodate the.assembly of die packages.that do.not.utilize.a.
standard wire bond slot and bond pad Iayout.

Currently, a semiconductor chip having a non-standard bond pad layout is packaged in a

30  chip-on-board (COB) ball gnd array (BGA) package. A disadvantage in using a COB BGA
paékaging technique is the use of long wires for connecting the bond pads in the center of the die to
contacts on the underlying substrate, which are prone to damage. Another drawback is the resulting

larger package size, which is needed to allow sufficient space for the wire bond connections.



| ar ger package size, which is needed to allow sufficient space for tﬁﬁdﬂﬂﬁ%
bond connections. 1 12 JUN 2006 In view of these and other deficiencies I'n
conventional mnethods for fabricating BGA packages, inprovenents in
fabrication nmethods for BOC BGA packages are needed. SUWARY OF THE

| NVENTI ON 5 The present invention provides sem conductor assenblies for
form ng BOC BGA packages, nethods of encapsul ating a sem conductor die
unit, a nold assenbly for use in the method, and resulting encapsul ated die
packages. In particular, the invention provides a sem conductor die unit
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mold such that the mold gate is oriented perpendicular to the opening in the support substrate of the

die unit; and introducing a molding compound through the mold gate to flow the molding compound
20  into the opening in the support substrate of the die unit to enclose the bond pads on the die.

In another embodiment, the method comprises providing a mold having a molding chamber
and a mold gate providing a conduit for introducing a molding compound into the chamber;
providing a die unit comprising a die having a first (active) surface, a second (inactive) surface, and
sides, with the first surface of the die having electrical elements and a plurality of bond pads

25  disposed thereon, the die mounted onto a support substrate with the bond pads exposed through an
opening of the support substrate; placing the die unit in the mold with the mold gate oriented
perpendicular to the first surface of the die; and introducing a molding compound through the mold
gate whereby the molding compound flows into the opening in the support substrate to enclose the
electrical elements and bond pads on the die.

30 In another embodiment of the method, the molding compound can be flowed onto the sides
of the die and, optionally, onto the second (inactive) surface of the die, for example, through a gap or

hole in the substrate of the die unit. In another embodiment of the method, the molding compound
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30 In anot her enbodi ment of the nethod, the nolding conpound can be i%ﬁﬁ@ﬂms
onto the sides of the die and, optionally, onto the second (inactive
surface of the die, for exanple, through a gap or hole in the substrate of
the die unit. In another enbodi nent of the nethod, the nol ding conpound

VKE/ 729437.1 2 12 JUN 2006 can be delivered through the nold gate onto a die
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electrical elements and bond pads on the first surface of the die. In another embodiment, the die is
20  mounted onto the support substrate to provide a gap between a peripheral edge of the die and the
opening of the support substrate; and in the step of introducing the molding compound, the molding
compound flows through the gap and onto at least the sides of the die. In yet another embodiment,
the support substrate includes holes therethrough adjacent to the gaps, and the die is mounted onto
the support substrate such that the holes through the support substrate are uncovered, and the
25  molding compound is flowed through the gap and the holes in the substrate to cover at least the sides
of the die.
In another aspect, the invention provides a mold for encapsulating a semiconductor die. In
one embodiment, the mold compnises first and second molding plates, a chamber, and a mold gate
providing a conduit for introducing a molding compound into the chamber, with the mold gate
30  oriented in a first molding plate to deliver a molding compound into the chamber perpendicularly
into a wire bond slot of a die unit positioned between the two plates of the mold. The mold gate in

the first molding plate is oriented perpendicular to the second molding plate, and perpendicular to
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I n anot her aspect, the invention provides a nold for encapsulating 315 JUN 2006
sem conductor die. In one enbodi nent, the nold conprises first and secon
nol di ng pl ates, a chanber, and a nold gate providing a conduit for

i ntroducing a nol ding conmpound into the chanber, with the nold gate 30
oriented in a first nolding plate to deliver a nolding conpound into the
chanber perpendicularly into a wire bond slot of a die unit positioned
between the two plates of the nold. The nold gate in the first nolding
plate is oriented perpendicular to the second nolding plate, and
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surface of the die exposed. The die unit can al so be conpletely overnol ded

by asupport substrate provides a gap between a peripheral edge of the die and the wire bond slot of the

20  support substrate. In another example, a hole can be provided adjacent the wire bond slot to provide
an opening through the support substrate. The die unit can be partially encapsulated with only the
active surface of the die and, optionally, the sides of the die encapsulated with a molding compound,
and the inactive surface of the die exposed. The die unit can also be completely overmolded by a
molding compound.

25 The invention advantageously provides a BOC BGA package for IC dies and chips having an
I-shaped bond pad configuration or other non-standard layout, and an assembly process to build such
a package. The present BOC BGA semiconductor package is easier to assembly than COB BGA
packages, particularly in terms of wire bonding and molding processes, and achieves a smaller
package size with improved electrical performance due to shorter wire lengths. In addition, the BOC

30 BGA packaging maintains a coniventional solder ball grid array to facilitate its use in conventional

semiconductor assemblies. The present invention can be applied to both single-in-line strip (SIS}

BOC configurations in which the arrangement of units within the strip is limited to a single row, and

MKE/729437.1 4



nmol di ng conmpound. 25 The invention advantageously provi des a BOC BGA{) £
for 1C dies and chips having an |-shaped bond pad configuration or er
non- standard | ayout, and an assenbly process to build such a package. The
present BOC BGA seni conduct or package is easier to assenbly than COB BGA
packages, particularly in terns of wire bonding and nol ding processes, and
achieves a smaller package size with inproved el ectrical perfornmance due to
shorter wire lengths. In addition, the BOC 30 BGA packagi ng nai ntains a
conventional solder ball grid array to facilitate its use in conventional
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|ngl? | ine.str BOC configurations in which the arrangenent of
uni t 8 HPWHFHOEh@“§@ﬁ?%MP§ePPﬁQted to a single row, and MKE/ 729437. | 4 12
JUN 2006 matrix BOC configurations in which the strip configuration is in an
array formand the arrangenent of units is not limted to a single row
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2B- 2@,rct§hg@noq191@n1@@g]&§lay@lgl1{;%qu_th ached to the wunderside of the
substrate. 3Ais a top plan view of a partially assenmbled die unit
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d
embodi nent of an adhesive |ayer for mounting t%?a i ntegrated
underside of the substrate.

FIG. 3A is a top plan view of a partially assembled die unit formed by mounting the
integrated circuit die of FIG. 1A onto the underside of the support substrate of FIG. 2A. FIG.3B is
a side elevational view of the die unit of FIG. 3A, taken along line 3B-3B. FIG. 3C is a bottom plan

20 view of the die unit of FI1G. 3A.

FIG. 4 is a top plan view of an embodiment of an adhesive layer for mounting the integrated
circuit die of FIG. 1 A onto the support substrate of FIG. 2A, the adhesive layer having an [-shaped
opemng.

FIG. 5 is a bottom plan view of the support substrate of FIG. 2A with another embodiment

25  of an adhesive layer in the form of adhesive strips for mounting the die of FIG. 1A onto the
underside of the support substrate.

FIG. 6A is a top plan view of the die unit of FIG. 3A encapsulated (top molded) according to
a method of the invention to form a package. FIG. 6B is a side elevational view of the encapsulated
package of FIG. 6A, taken along line 6B-6B.

30 FIG. 7A is a top plan view of the encapsulated package of FIG. 6A, showing solder balls
mounted thereon. FIG. 7B is a side elevational view of the encapsulated package of FIG. 7A, taken

along line 7B-7B.
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circuit die of FIG 1A onto the support substrate of FIG 2A the adEFﬁjN’ﬁmﬁ
| ayer having an |-shaped opening. FIG 5 is a bottomplan view of t

support substrate of FIG 2A with another enbodi nent 25 of an adhesive

| ayer in the form of adhesive strips for nmounting the die of FIG | A onto
the underside of the support substrate. FIG 6A is a top plan view of the
die unit of FIG 3A encapsulated (top nolded) according to a nethod of the
invention to forma package. FIG 6B is a side elevational view of the
encapsul ated package of FIG 6A, taken along line 6B-6B. 30 FIG 7A is a
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BB b O PRt o s piSsHPERIL VDR fape™

Vi Eleﬂé 16@aogi e unit of FIG 1 1 A taken along |line

FIG. 11A is a top plan view of another embodiment of a die unit having a gap along the edge
of the integrated circuit die and the wire bond slot of the support substrate, and openings through the
support substrate. FIGS. 11B is a side elevational view of the die umt of FIG. [ A, taken along line
11B-11B. FIG. 11C is a bottom plan view of the die unit of FIG. [ 1A.

20 FIG. 12A is a top plan view of the die unit of FIG. | 1 A encapsulated according to a method
of the invention. FIG. 12B is a side elevational view of an embodiment of the encapsulated die
package of FIG. 12A, taken along line 12B,B'-12B,B’, and showing encapsulated sides and an
exposed second surface of the die. FIG. 12B' 1s a side elevational view of another embodiment of
the encapsulated package of FIG. 124, also taken along line 12B,B-12B, B’, showing the sides and

25  second surface of the die being overmolded.

FIG. 13A is a top plan view of the encapsulated die package of FIG. 12A showing solder
balls mounted thereon. FIGS. 13B, 13B' are side elevational views of the encapsulated package of
FIG. 13A, taken along line 13B,B'-13B,B', and corresponding to FIGS. 12B, 12B', respectively.

FIGS. 14A-E are sequential processing steps of an embodiment of a method of the invention

30  for top gate molding the die unit shown in FIGS. 8A-8C. FIG. 14A i1s a top plan view of a panel or
strip of mold units for fabricating multiple die packages, each mold unit having a top mold gate.

FIG. 14B is a side elevational view of a mold unit of FIG. 14A taken along line [4B-14B, showing

MKE/7294237.1 6



1113-1113. FIG 11 Cis a bottomplan view of the die unit of FIG |, 2080
FIG 12A is a top plan view of the die unit of FIG 1 I A encapsul atedz _
according to a nethod of the invention. FIG 12B is a side el evational view
of an enbodi nent of the encapsul ated die package of FIG 12A, taken al ong
line 12B, B'-12B, B, and showi ng encapsul ated sides and an exposed second
surface of the die. FIG 12B is a side elevational view of another

enbodi ment of the encapsu| ated package of FlI 2A, al so taken_along |ine
12B, B' - 4918 Ut WitBRGWINAY hanwes f@@gn%iﬁeﬁatez@%eég‘ﬁagfgwwawed%wem%f wngl st n

g
| | . . it
PG 1oR e B difuR ARPIBYAR e SR, LR REFARSHERE S FIEATERE 6)
el evat i plaflview efvhe @ie ttieo£RFIKRNIB! Witk thepgplpg@ldifig phtdGeni3Ad, shakemy alr@ti@nlofne

13B, B -13B, B, and _correspondi n%st o FIGS. 12B, 12B, respectively. FIGS.
14A- E afevsdduemelding propesdi AdGsddPgs sfevas! BabesY trgrncapsudated digsaclorgetwithin

i nventi .gat e | di ' die unit sho in FIGS. 8A-8C. FIG
14Aes!ns %%tl%?o)igplflzg{r‘i; Illlﬁlg\}\g %§0pd)q%%ﬁleeﬁ'g%f_trtngg éra’!p f)\H(%ﬁ‘ea %%1@\@3% s for fabricati ng
nmul tiple di eFpacksmiesa to?E}:ﬂéh el fuinbihehayibbdinint 6Pa Hk'lﬂxilgﬁlvﬂa% arFd16ngatdBpdrsnd
side elevational view of 'a nold unit of FIG 14A taken along |ine 14B-14B,

showi ng(WikEbqRAa .. F16S1P5BHINCZ00 6equetiia predessing steph far epotibubitimig e demop of
| d i d,.f d .d del f | di d .the.di
Uni t anbHIGH BEOTHRE o he WERpoU A A8t AT giien wa el géygd i ©

pl an viem;giyathe die unit of FIG 14B with the upper nolding plate renoved,
show ng direction of flow of the nolding conpound. FIG 14D is view of the
resid ting enEHpSultaddl di e paekagecsssingisteps of heother enbadigentiaff methad 06 phepl an

view of. the. encapsul at ed, di e package. FL.G  15A.is to I vi ew,of . anot her
erbod PR G B R A AT Gioaiie o Bhanealon B Teafes SBel S Al
15B- 15G, i@ IR Rhitabithih asGHel ab&higRat df memaRRsH atdpnfofdhBitdbfentdd for Of

FI G 15A according to an enbodi nent of a method of the invention utilizing

t he nol dpvdepirdtdetivémny of BIn@®!dingaonmip@upd cgto the AieBimal andgrastesesil pyam ewhefl ofmolding

anot her_.e di_ment. of met hod of the .invention f t ate | di.n di e
it acRaRariEs el Bl mpta Ve s . BlG ) B AR SR B e
di @5uni die Whithif F1@R 0t s wiikiadheBdtd 6f FRG.MslAd uhmwhegﬁpertxﬁ@mmg Hlagat@®ooed, ent ed
for downward delivery of a nolding compound onto the die unit and

posi t i othewiag digertiondf slowofribe aiolding spapeund hbIfF IPH' ivates plenaiqwpkiihagie unit of

i o, SAGSE ViR kB g HER MRt O du el rohdfel g P *

r enoveddirection of flow of the molding compound.

20
FIG. 17A is a side elevational view of another embodiment of a mold having a mold gate
positioned for upward delivery of the molding compound onto the die unit, and the direction of flow
of the compound. FIG. 17B depicts the encapsulated die package.
25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention will be descnibed generally with reference to the drawings for the purpose of
illustrating the present preferred embodiments only and not for purposes of limiting the same. The
figures illustrate processing steps for use in packaging semiconductor devices in accordance with the
present invention. It should be readily apparent that the processing steps are only a portion of the

30  entire fabrication process. ‘
As used herein, the terms "top" and "bottom", "upper” and "lower", "side" and "end" are used

for illustrative purposes only, and are not meant to limit the description of the invention in any way.



showi ng direction of flow of the nolding conpound. FIG 16B is a to&m%%
view of the die unit of FIG 15A within the nold of FIG 16A, wth

upper nol ding plate renoved and showing direction of flow of the nolding
conpound. 20 FIG 17A is a side elevational view of another enbodi ment of a
nol d having a nold gate positioned for upward delivery of the nolding
conpound onto the die unit, and the direction of flow of the conpound. FIG
17B depicts the encapsul ated di e package. 25 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS The inventiqn will be described generally with

r ef er enceAnSMbodimey Wt 3g snsansulpked iplgedRdciput dig pwgaﬁ%@emé of falyageting

pref gler ﬁﬂfsﬁ%@%@'dr 343 (R Y et 19%5 (—@Ed BHtth}QPe?éch‘; gi&bt -’?gxlhﬂﬁaé %er-;rﬁg

flgure ustrate~processing steps use I n pa sém co
devi emapsulatimcdfitiadiee Wi th the present invention. It shoul d be readily

apparent that the processing steps are only a portion of the 30 entire
fabri cat i O sprwe &5 EIGRs Arddh an dntegrated et svemicondystorhig lﬂb%ptomed hayppes

209 HEPYRG o PP T2 0RO UBEe 16 Ong AASh 941 ¥R RHERRRES) ANk, and

are not escri Ion o e tnvention in a JUN

20061 A6f maﬁ@dlmlmtel@j‘tneal chantmps(¢ciratied) and eghatlas of boad padsdiefopaed dgeednd
nmet hod of fabricati n%S t he package according to the invention is described
wi t hiry ibe dfushatediegamp thelbovld afs 7@ areformed ombesdied0 s hphapradayentof he fest

A G Y S A S T SR
sur f exposddithraupth amlcq;emngq;,vxrla&oni[h&)t)‘wsltthé@xqipovtespbstwtéace 12 of the die 10
has electrical elenments (circuitry) and aggl ur al |t of bond pads 20. for ned

thereon. Referming jo FiE<S. 2428, & suppsrtsubstraie #fdprsam havigea ﬁrétr(hlﬁﬂeréﬁ‘dﬁ?é die

rountesf (g RER ACURNE vk okl Il obihy Xt hirBERadorothe b fAtabBue
t hr otigthealie dReThasuppotirsabiicunel24 kmdal@&dmprisbﬁarsﬂbtﬂﬁbﬁll)Smbﬁlfaflﬁg énatérih] such

Referring to FIGS. 2A-2B, a support substrate 24 is provided havi ng a first
(uppes an dpgc pelymer f%%’é{ﬁi@foﬁfﬁd’é‘ﬁb glapyiabay, Aaﬁdelapm BGsbRgppsrioiubsiratepeni ng

30 t @a@’%%%??iym gﬂ ;%oci hBE1aBARM H?a?erla?}él?éﬁtas b‘?ﬁ%}@ﬁ] g% F‘naatjzl ngﬂ;lé redRERE L

subs y conprises an electrica teridal such
B apnlgmgaa res;npoAymealrtbmkmss eif ffecuppalt v,\mtistra@l iagsorftiokemsn toAiboax édphary BGA
DO o TR TyCiomse Lo ROLYISL, LATaLs Jater i, such as
opening 30 that corresponds to the bond pad layout on the die 10, through which wire bonding
connects the bond pads 20 with contacts 32 on the upper side 26 of the support substrate 24. The
I-shaped wire bond slot 30 has a main elongate segment 34 and a pair of shorter elongate segments
20 36 that are perpendicular to and on opposing ends 38 of the main elongate segment 34.
A plurality or series of bond pad fingers (contacts) 32 are formed on the first (upper) side 26
of the support substrate 24 adjacent to the edge or periphery 40 of the wire bond slot 30. The bond
pad fingers 32 comprise a conductive metal such as copper, aluminum, among others. A plurality of
ball pads 42 comprising a conductive metal layer and shown 1n a series of two parallel rows, are
25  formed on the first (upper) side 26 of the support substrate 24 adjacent to the bond pad fingers 32.
The bond pad fingers are electrically connected to the ball pads 42 by traces (not shown) within the
support substrate 24.
As shown in FIGS. 3A-3B, the first (active) surface 12 of the die 10 is mounted against the
underside 28 of the support substrate 24, with the bond pads 20 exposed through the wire bond slot
30 30 inthe support substrate 24. Any conventional affixation technique can be used. For example, the

die 10 can be secured to the support substrate 24 with an adhesive such as epoxy, an adhesive tape,
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15 polyimde resin. A typical thickness of the support substrate is a? 2006
0.2 mMmto about 1.6 mm In the illustrated exanple, the support subs

24 includes an |-shaped wire bond slot or opening 30 that corresponds to

t he bond pad | ayout on the die 10, through which wire bonding connects the
bond pads 20 with contacts 32 on the upper side 26 of the support substrate

24. The 1-shaped wire bond slot 30 has a main el ongate segnent 34 and a
pair of shorter eIongate segnents 20 36 that are perpendicular to and on
opposi ng ends 38 of the main el ongate segnent plurality or series of

bonPTRAEET Ry Mipdlstechnigyea clingd prsﬁerr&rieexwplrea layigr pﬁ@ilreﬁ%ttarﬁﬁﬂpérr)te@roa@ 26 of
t he Qe%r@s%%g%ﬁ)gtdﬁélzggh?ﬁ%n&let18 t he edge or periphery 40 of the wire

bon I'ngers 32 conprise a conductive nmetal such as

copper aA gIsiowin mmglmbﬁhembod%nehuw ddhysiod laybad4 czﬂﬁdﬁnpﬂ%e@ﬁ@héﬁté\g a
conductive netal |ayer and shown in a series of tmo@garallel rows, are

fﬁr rebgetde harrélgranls&hapcrbmqn}n%il%@a;z@rmsp@mr@ tg tspbshaped warerbend skt 399 érafent dt 0
he {gxgﬁ(?n glgoggfdf%gééq &4 be J{Lﬁg{&@ﬁg@ﬂﬁd&h g% %{ﬁ{eesu h&%&'ﬁ%&@e % 018%8@59 to

the races substrate

showsmbodihéeas sBdw B FIGES fthé sdhebivelapee B4 s t@aapride?a p{—ilr bhaihdsiee $0ips Sonmunt ed
agai nst the underside 28 of the support substrate 24, wth the bond pads 20
ex pose EotitionsdgongrppAFitesideandsadiacentlg thol-slapes avig hopdrstot Qe thapadergide any
conv. f t can
oo ROy hhH a2 PO 180 o R TR E 2 USn

adhegdueaird slpeg tM@gZ%Qﬁﬁ?opehm%}nZ JUN 2006 or other avail able techm que I n
a preferred exanple, a |ayer of adhesive tape 44 is interposed between the

l@ﬁpport b Brihar shovn iakIGHSALPB, band vses i cPAngeted fram thy:beskpassEddinent | )
operio e Froud She fike 8304, COMR6 ho e BBFRAL YL, 32,08 The AR (RGN AN oBhEPe

Suppppors ststrart e, Zdultiagdn adic-b@uatet aab adret-hbridb& uth@atis ugig€”)23. ofhet he support
structure 24. 1In anot her _enbodi nent as shown in FIG_ 5, the adhesive | ayer

44 <sAtiewaHen abthg lwaﬁtriatecsifdlaan'éémekfsqw a2 berrdeacchintROG b di thasleldeal ong
o abtebfuat R AR BRI ol Bnbd R b SIERE G RORE o4 Ripodl sifstE24. .

it5o the u I’Rhféﬁir@&m%todﬂ@&&’) ﬁSGBpthretBOG tdreu@muﬁzecm enghchpailaeyeihfia mbkigpeni ng
30. to As further shown i FIGS. 3A-3 bond wires 52 are connected fromthe

bonoporrmgn@ b6 mrpottth%bmfbwgres P haedids b@ﬁé pwii flaggsid. adfll gty wise bard H8he0 phd
fi ng[ﬁ% ?ur{%%rt%ﬂbét te 54 [osér{cggﬂﬁ’ é}hesélgrﬁ o%ﬁ; ﬁd?l%nts i I uoi_??];{:%‘ag E‘?)%?ﬁée first

resu I e- moun Wi T e bonded unit
(active) surface 12 of the die 10, resulting in an encapsulated package 58. As depicted, the second

(inactive) surface 12 of the die is exposed. The molding compound 56 is dried, set or cured to a
20  solid phase. The molding compound is preferably a thermoset epoxy resin, for example, a novolac
epoxy resin-based compound, that produces a rigid plastic body surrounding the die.
Following the encapsulation, solder balls 60 can be conventionally bonded to the ball pads
42, as depicted in FIGS. TA-7B. A solder reflow process can be used to bond the solder balls to the
ball bond pads. The solder balls provide external electrical connections to the die, and permit the
25  package to be surface mounted to a printed circuit board (PCB) or other electronic component.
Optionally, a heat sink (dissipater), for example, an extruded aluminum plate, a solder dam or
ring, and other known devices (not shown), can be attached onto the die 10 to absorb and dissipate
heat generated by electronic components. Heat sinks are known and used in the art, as described, for
example, in U.S. Pat. Nos. 6,122,171 (Akram et al.).
30 In the foregoing embodiment, the molding compound 54 is disposed partially upon the
support substrate 24 and partially upon the first (active) surface 12 of the die 10, with the second
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configuration of the illustrated die unit 54 is known as a board'on'ﬁWd%zmm
(BOC), in which the integrated circuit die or chip 10 is attached to the
second (under) side 28 of a support substrate 24. 15 Referring now to FIGS.
6A-6B, the BOC die unit 54 can be encapsulated with a nol ding conpound 56 to
pot the bond wires 52 and the bond pad fingers 32, and fill the wire bond
slot 30 of the support substrate 24 to encapsul ate the el ectronic
conponents and the bond pads (20) on the first (active) surface 12 of the
die 10, resulting in an encapsul ated package 58. As depicted, the second

(i nafedories) Sokrabeandsiges (hd Saifahq dedRsoBetd aTHEOhBY GNP X BRPOURMEG | o
drie&nﬁéﬁ& or cured to a 20 solid phase. The nol ding conpound is preferably
a ther ep'epoxy resin, for exanple, a novolac epoxy resin-based conpound,

that prodyaephetemhbdiithel @nl shchndiatedidie pUEAizB G St difdl itBod bOtHeaW é1giohhe
encapsul ation, sol der balls 60 can be conventionally bonded to the ball pads
42, Bsigeed v BKGS.8-H).cEhe disupl S4nssindared terallo the swidiag camppund telow onsiond

I lleg. .t .. 1N . der  bal | i I
o bR Ak astiRelet e 2Ping GROM RGP Hef OR B EE BBl Y 484 B00f e

nmouniecRand QurficPbf tHeqlle.Ci rcuit board (PCB) or other el ectronic conmponent.
Opti onal | a heat sink (dissipater), for exanple, an extruded al um num

ol ato. o Befering @GS, SA-Bqthe sHppast $bsirita dknisabuensen{ioeh Shswpountiogihbe

attagh nt.o. the di,e.10 .o _absprb and.dissi-pate _heat, generated .

o colBEReBP uta%.ft Br iR dif oBB TR Muftifls a8 3 eor SppBE Mt ERES £ pFSvifes o gap
descé? bedvech @peripiciPdde MNalbhSsidPab" of NS dieG 012l thé WiteWdnsi@t3oabf the 30 I'n

t he foregoi ng enbodi nent, the nolding conmpound 54 is disposed partlalh% upon

the suppppeubstraiendt r As shoun,dhel sarsra2’ atel fprugsb#longeppasing edgge ot \adyngstidesake oi 2

of t i 10, wit he.,.secon E/,729437. | N 200 i nacti,v

Our t DE S ittt 2 HRAONEEL (g oot 367 of Y 0P Bald UBEN Y The

ol dbdi@l pad9 P nHe ddNA hertheMradibaBidd fthaborhsaetdead 81 oditke RaplagRbieate and
net hod of the invention is illustrated in FIGS. 8-10. The die unit 54' is

st r udd ureadtiaginghe dig wheS4wl di ng conpound to flow onto 5 the sides, and, if

and the AshBAFRERTPIGE SROR,IRE W30 lR be Eat P BRAGEMIR Selflfd, °°°

BUbS$d & eovdfthel bondiWiBRS2QMOAd pad Fingdra B2 ivire Bohdl 8lot BOTigEludiagtdlacelonsir f ace
12" of the die onto the underside 28 of the sugport substrate 24' provides

a ga@mmentg@m\é@rboa@dp@m phenghe ey bactive) sirseg | iqféhqgie 1§ ke gneapsptatignd
.1 S8 A Al LA BRGSO LA e o Mo P
10". The mold (not shown) into which the die unit 54' is placed for the encapsulation step, is
structured and sized to provide sufficient clearance (i.e., an open space) along the sides 16', 18' of the
20 die 10" into which the molding compound 56' can flow to encapsulate the sides.
Where it is desirable to encapsulate the second (inactive) surface 14' of the die 10, the mold
(not shown) is structured to provide sufficient clearance along the second (inactive) surface [4' of
the die to allow the molding compound 56' to flow over and encapsulate the second surface of the
die, resulting in the die package 58' shown in FIGS. 9B-9C. The mold (not shown) can also be
25  structured to prevent the molding compound 56' from flowing further onto the second (inactive}
surface 14' of the die 10", such that the second (inactive) side of the die is exposed and not covered
by the molding compound, resulting in the die package S8(1)' as depicted in FIGS. 9B', 9D. This
embodiment 58(1)' of the die package provides a package having a reduced height (thickness),
resulting in a thinner package overall.

30 Following the encapsulation, solder balls 60' can be bonded to the ball pads 42' on the first
{upper) surface 26' of the support structure 24, as depicted in FIGS. 10A-10B.
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the die 10 and outer edges 66' of the shorter el ongate segnents 36’ fJ 06
wire bond slot 30'". The bond pads 20' on the die 10' are then wire bonde
to the bond pad fingers 32' on the support substrate 24', resulting in the
die unit 54'. As depicted in FIGS. 9A-9B, the die unit 54' can be

encapsul ated wth a nol di ng conpound 15 56' to cover the bond wires 52",
bond pad fingers 32', and wire bond slot 30" including electronic
conponents and the bond pads 20" on the first (active) surface 12' of the
die 10'. In the encapsulation step, the nolding conmpound 56" is flowed

t hr ough t et apmphes 2mbadignamh pba ﬂﬁ@ﬂgﬁm 81 @nd nieghod apfcondaeg Wi igvert®n.is The nol d

(not..sho N i he,.di e. Lt 54 i.s placed.for. ,the encapsul ati,on
st eptngHted i FAGS LT ECoidufic ' s imtelip R Bl weaSpGiedBiipoha
0PeNfISRIRRY arkll RR8psultee SledRRes R4, opli8nalBf, t(RdRcafl GhRtil8) surfie® oMHetie.t he

mol di ng conpound 56' can flow to encapsul ate the sides. Were it is

desi r abl eAs shane apEl-St1d A-hEC sthe swrpofi swheirate 83" surreaided with holestG® di e 10,

t | t i.s St t d i d L E] I I

the EBstabdl naleiYEpoutiord s PBrhe pRER el ot pEIRhe oM conpound
56’ §ég1rfeh@\’360\bﬂhealﬂﬁxaﬁét§&% BbAd Slot BE'. SEEAnE 16Ul P®me s@bpdrhsubs@ie.24r grul ting
in the die package 58 shown in FIGS. 9B-9C. The nold (not shown) can al so

be 2dimensiguediarsbcondigpred\such thahmonmting thg fosrpdived sE@cef12d wf fHealis hY" dutotther

to t . i ti ' 14 fhe die 10. t th d
o uRbag TR AR SRS 30 an o e ol 1B o e
conpqynel" sfaRsltifel Y ahd theppabifig RAGK AT ARE dnorteRSlodRk GEAHeAtH 361 6&heWre  9ID.
This enbodi nent 58(1)' of the die package provides a package havi n% gd

bo

lrﬂeflrm Sﬂwi?ﬁlan(dtﬂhﬁOdkTmsbq holf:sei@ﬁj'l tbrqwglhitlme alpphﬂﬁn@traﬁg&a@?vwér f]ﬂhleb B .
F i " i 60’ "
a2 e oeoF T 7 s hS e PRRED MR b i 2 S bupririatstly P24

depi z4"egbsilinklithe di&bnit €8B! MKE/ 729437.1 10 12 JUN 2006 Yet anot her

enbodi ment of a die package 58" and nmethod according to invention is
i 1| ust r at ecencapselatiag theidieJnit PHE, the salding ceapoyngt Hgar Mlowed weethe dondingl | ow

t he ol dig und .to_ f.lLpw ont n ncapsul at e, t.h j des and, .

opt 1 B 13 2ndiing 28 B 2 ) ML AR FAREPRiA: B WOPAE SR 3eRO%H i s

I51A- B 1200 eTisRBRI g S3tRSdunatsd” 28 urther AEWYA Gieshgh thé ghed B8 B8 thdholes 68" in

t her et hr ough, which are positioned adjacent to the opposi ng ends 70" of the

shor the sulstrefegt entasdigristes 638" of thetlie 10's pagenicail inFHontR B retuldue in thedidi e
L0 R SR R BR DR RSP yer, { h
28" girfatbe4'Sefrhedie BIhS depiced2d FIGS! IEB'r@aling 21 talivpedkage pe(l)pher al edge
4 al OngS(Engr balls 60" can then be bonded to the ball pads 42" on the upper surface 26" of the
20  support structure 24", as depicted in FIG. 13A and in cross-sectional view in FIGS. 13B, 13B',
corresponding to the embodiments depicted in FIGS. 12B, 12B', respectively.
It is understood that in the embodiment of the die unit 54" illustrated in FIGS. 11-13, that the
die unit 54" can be structured with either or both of the described hole(s) 68" or gap(s) 72".
The invention can be applied to encapsulate one or both surfaces (and sides) of an IC die.
25  Referring now to FIGS. 14A-14E, an embodiment of a mold 74 and method of encapsulating an
integrated circuit die unit according to the invention will be described with reference to the die unit
54' depicted in FIGS. 8A-8C, which includes gaps 62' along the edges 64' of the integrated circuit
die 10' and segment 36' of the wire bond slot 30'. As shown in FIG. 14A, the mold 74 can be
initially a segment (A) of a panel or strip 75 to fabricate multiple die packages. Following the
30 fabrication process for the packages, the panel 75 is singulated into individual BGA packages. As
depicted in FIG. 14B, the mold 74 includes first and second plate members (mold halves) 76, 78,

that define a chamber 80, the first plate member 76 having a top mold gate (pin cavity) 82 to provide
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side 18" of the die 10" and the opposing ends 70" of the shorter el Of%@h@zo%
segnents 36" of the wire 10 bond slot 30", and al so | eaves the hol es

t hrough the support substrate 24 uncovered. The bond pads 20" on the die
10" are then wire bonded to the bond pad fingers 32" on the support

substrate 24", resulting in the die unit 54". In encapsulating the die unit
54", the nol ding conpound 56" is flowed over the bonding wres 52" and bond
pad fingers 32" and to fill the |I-shaped wire bond slot 30", as depicted in

15 FIG 12A. The nol ding conpound 56" is further flowed through the gaps 72"
and nh@lduttlfesmﬁ@ﬂucting atddisglyetpated 24" intorth@clta‘mb@iwesltils@lhdemﬁ)bddhattthe die

epicted . in B, Itlng n the aIy

L R I R e R M W e R TEE
14" géffergll;&tg GK01-ms depicted in Fl GS 128", resulting in the die package
58(1)". Sol der ball s 60" can then be bonded to the ball pads 42" on the
upper sur fetbe ilpBtratefl exhmple20 cacppolate sdiewottbaging4d' gapsgndiepa boled thenel&74 13A

din CrLoss -sectiqgnal vi 13B,. 13B' corre, ing to t .
b oA AR SRGCERA PrVIRR oo STopsiice ( SagbRanIBres 1 80y &lofa g SHB0L's hat
in th@aﬁ&'ﬁ?é&sﬁ%ﬂtal&ﬁg HageinR (Hﬁ'cﬁve?%urfh«l:é Wb?ﬂ{que b, FeGRhichlind holdfagt the
die unit 54" can be Structured either or both of the described Kol e(s)
68" cympppdSp’ FER"flowl tteencapsmhate dre smms dpd seqpidisedatooithe dps Ul étie demmedahatitbe h

surfaces | C.di e. 5 Ref now t GS... 14A- 14E, an
erbostoranturie 141fithe S e woiesed il i & Bl fegiaiels BF PedH
die ypit g@gﬁg&gﬂt%gegogmrfaeg@mtd%mllb be descrl bed with reference to the
die unit depicted in FIGS. 8A-8C, which includes gaps 62' along the
Hilges 64' Ao¢ordllmg to thesgrentied, themoaliling pdites Haye taan myslifivehfroBa! conientimali r e
bond_s| ot n Fl t.he nol can be itially a_segnent
() e puptiisug e} e uord eels b farmetd ot of BEdHh & PRICHIEE oS dbng ¢ he
30 fabLhe & Ml REESRIAPL tb B BReKaASss' JIffike a@ah saéstfe@e §4' ngykid gt i nto

i ndi vidual BGA packages. As depicted in FIG he mold 74 incl udes

f i r stacavel ssdeaend’ pf tiealigrbdtod s f(lmmni SHagtosgmned thtanoldtMatAmbhnée amaltiagber

pr ov%%gp({yké%%zlgaﬁ %hliougp %elrﬁolﬁj&aq\{ezg%@a@t ggﬁ%r’?‘) &?ra&q i tg‘ﬂf ﬁéloﬁi‘?%g
PO A idd T Of 1RSGHAEDAI AR thEtwdedeJﬂds%t%tOOOﬁhé aatdlﬁ@@om%aﬁﬁrédoad ol d

can be utilized for one-side encapsul ation of an die as
depi Beowel thraugh th@fr@rldag%ie 82 ainfergsessure7 ty picallyrag aboutiH0mst wohbexbpPe psio

cncapeul o 8ol oBBYER, PIOBDAERIE sl BB g bt
al onglenBer @ﬁé o#i€nted perpendicular to the second plate member 78) to dispense the molding
compound 56’ in a downward direction (arrow 88) onto the die unit 54' at about the center of the
20 main elongate segment 34' of the I-shaped wire bond slot 30' of the support substrate 24'. The
molding compound 56' is then flowed over the support substrate 24' and active surface 12' of the die
10" along the main elongate segment 34" in the direction of the arrows 90 to the shorter elongate
segments 36' of the wire bond slot 30". The molding compound 56' is then flowed through the gap
62' (arrow 92) and into the open spaces 84, 86 to cover the sides 16', 18" and the second surface 14'
25 ofthedie 10'. The resulting encapsulated package 58’ is depicted in FIGS. 14D-14E.

The method and mold described with reference to FIGS. 14A-14E can also be used to
similarly encapsulate a die unit 54" in which the wire bond slot in the support substrate is a different
configuration such as an elongate opening 30", as depicted in FIG. 15A. Optionally, as shown, the
die unit 54" can include a gap 62" and/or hole 68™ for passage of the molding compound 56" onto

30 thesides 16', 18", and the second (inactive) surface 14" of the die 10™. In the use of the mold 74
described in connection with FIGS. 14A-FE, the molding compound 56" can be flowed onto about

the center 92'" of the elongate opening 30" and to either end in the direction of arrows 90", as
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18" and, if desired, along the second (inactive) surface 14" of the @Lﬁgﬁﬁﬁ
into which the nolding conpound 56' can flow to encapsulate the sid

second surface of the die. If it is desired that the second surface 14' of
the die 10' remai n exposed, the nold 74 can be structured to elimnate the
open space 86 adjacent the second surface 14' of the die 10'. 10 According
to the invention, the nolding plates have been nodified froma conventi onal
configuration such that the nold gate 82 is forned in one of the first or
second plate nenbers 76, 78, and is oriented perpendicular to the upper

si desl@&n iofFIGqésBuﬁpemolémgwmpenctﬂﬁ"' ardtheh de lomst thioagh theegapgili fadéorl2'  of
t he

. 36" _ .
o afolE 6% gntunh AReEtGuo 1kh) Qtihe n bid GEGRLY ghibing Seddnd Sithlh G5 e Gie
arr Om-% dRNed Esleewscdlmf:frésmm@tlﬁ tﬂéeﬁcagsma%a&hgész%de@&ea ReFPEPBC Yrky and

into the wre ding conpound”56 is flowed through the
nmol dingaos- ssammdd?lq;rlébiure t ypi cal | y at about 500 psi to about 2,000 psi.

th dj t d d FIGS. |1 14 | d te 82 | d i
the 11 r ot Tt lepahonairband 3o 2EEheop i BErOBL R ErEPay AUS) R0 BobTRCp at e
menbgfy c%ﬁ)betd@s@h&pl%%ﬁl&/@ﬁiemﬂtﬁiﬂglovﬁ@ﬂm@ Hﬂ)‘ﬂdlﬁ% cotnBodh ORMWREhi i &5 | on

(arrow 88) onto the die unit ‘54" at about the Center of the 20 main el ongate
segnpavka@/sizesf It ikenderstoapddut thereoldqatt sindte laéhtecbi‘n thb éirs wp penond plHis trreatber24'

Th | di d 56' is.th fl d t trat 4' d

A 0o i SRS

the ﬁl%s gﬁbc‘f}@uﬁﬁcéMhéﬂfe%ﬁheg&ehﬂlttak‘ﬁn?g&hﬁ ﬁBngk ncﬁﬁgﬂ'@ﬂlhésgﬁ f the
o] sl'ot 30'.

Wre The nol di ng conpoun then ?owed t hrou e gap
BP' gubstrgw 92) and into the open spaces 84, 86 to cover the sides 16, 18

and the s cond s e 14’ 25 . di e e tin enca sul at.ed
package 5 1o ?%u‘ch@?‘é’ét qfi rﬁ‘l"é%fd’ 1y pusige *thl(g‘gt'rf{ﬁﬁighd %??Pawae MHed with
ref egog8e i mcﬁbﬁﬁ onedra It & ARt BlabOmBRbESEA ¢ els%p sEeAhb M GRRIna R & £ €

!
In which the wire bongsot in the support substrate is a
d| f fémamfard dﬂ‘ﬁtﬁtlcgl.ﬂ’ta?t‘ near astirsherais3Bnf tieongaetongplesegye@dB4 of the Idhmadt\eide in

FI G h , 54 d 2"
Enal bt eDbs e pubop SRLSHE B4 IR e Bt meanbina ottt bRt thetidies
156" " gatd 83"'in t}%rtﬁr&:ﬁ@n LA 381 SRS tHe\WRbstsdié b RGRd Jrﬁlto thé){wﬂe hendsRt 38 Thel N the

use of the nold 74 described in connection with GS. 14A-E, the nol ding
corrpmu}dmgacﬁimpmlad Sbeis fﬂlocmédn dm@re&bomt)f anrdies Bene éte shptter gbngaeseginomgni®@

oD e}l are toad Sio} 20 Saad Bhnshdht Bad 65 (SHdSHaS) mr{#lg%m%gp EER Ao

can &éwed)%efrh@m dduiah Sbhe MARdRAto tRRMHSN 6' STeh&dR ' arﬂﬂ(‘o@hbﬁ%ﬂlﬁ Itﬁi@

(16" he d|e and optionally onto the second surface

t he @pend surface 14' of the die 10, resulting in a die package 58', such as depicted in FIGS 14D- 14E

20 In another embodiment, the mold 74, 74' can be used to encapsulate a die unit having a
different shaped wire bond slot in the substrate and bond pad layout, for example, the die unit 54"
having an elongate slot (opening) 30" and pad layout, as shown in FIG. 15A. In such case, the
molding compound 56™ can be flowed onto an end 38a"™ of the elongate opening 30" (FIGS. 16A,
16B') and in the direction of the arrows 90' to the other end 38b™ of the opening, and through the

25  gap 62" and/or hole 68" to encapsulate the sides 16", 18", and second surface 14" of the die 10™.

With the foregoing mold assemblies and methods, the mold gate 82, 82' is shown as being

oriented with respect to the die unit to allow the molding compound to be introduced through the
mold gate in a downwardly direction (arrow 88, 88') directly onto the first (active) surface of the die.
In some applications, the downward flow of the molding compound can apply an amount of pressure

30 onto the die unit that causes the support substrate and die to bend. To avoid such an effect, in

another embodiment of a mold 74" and method illustrated in FIGS. 17A-17B, the mold gate 82" is
oriented with respect to the die unit 54' such that the molding compound 56" is delivered through the
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10"' as desired (see FIG 14B), resulting in the encapsul ated package 58"
depicted in FIG 15C (and in cross-section in FIG 14D). 5 The Iocaf%{ﬁpzmm
si ze and shape of the top (or bottom) nold gate (pin cavity) is not
restricted, and can be designed to achieve the optimal flow of the nolding
conpound for different die and package sizes. It is understood that the
nol d gate can be located in the first or second plate nenbers to dispense

t he nol di ng conmpound directly onto the upper surface of the support
substrate and the first (active) surface of the die of the die unit at any
poi nmokdl gatgy83"ne aniupevabbdidectiont(amdws Ae")suppihetupper wiefase 28itod thegvpphrs substrate

nmbogdj, t . d 74", i [l t in FI.GS. 16A-16 t.h
ol a2+ g5 e e indlen 07, st g Hufhonibofed ThiougR &b RS e 65 in
d' Spﬁ@%ﬁeéd&% dﬁh@h@@ﬂ%ﬁ%@@:d@@ 161 D' aandjtﬁ%%hg (&'aét?@é) 'sQHac%tM%f hedhe @0'
first end 30" of the main el ongate segnent 34" of the I'-shaped wire bo

;I ot reS@ting m thh @nmpppl@teﬂ pgqlb’@erS&t ghot in Fillks 178l diheqdeantpgumftbris@ting she die

troducge r hth 8 e direction of row 88 onto

o Qi B rubdrd e enb g e RS anib Aot s sl GiRg iR oo o6
' S f&l?é@ﬁgn bﬂtottf?@dfi-' Jn%rbﬁﬂe@in AIdIOWR] Qight Or Free ﬁﬂ%éa% tH spgakerBROMENt S
36" of the wire slot 30', and through the gap 62' (and/or holes) in

t he ‘iwiegvi bendadg. aﬁmlmte SAscandEdpcatetﬂl,n thi eequot gl atg reorheo GH'd(a5 6hows),

fl d he dje d |1 d
vt S s Meieneibe 0 & ipbdfied i, AbvhoRhk Aol Y G BPL ot e
| Fine ARG Eom BBl AR e RO AEN bired D GRS 9%4?)“741@1&@&# used to

encapsulate a die unit having a different shaped wre bond slot in the
lsQJbsFI(é,tléAand bond pad | ayout, for exarrpl e, the die unit 54" havi ng an

| t | t i t FI 15A,. | h
case,  t heith P%Pﬁﬁe”né%ﬂ%;fﬁw sl sR8 o Bhe Phiced U PP R AP GO nEL o
el | onigtas SRER 2GR0 to eﬁ&bgﬁatelﬁésoclﬁm aRlid ueRAe Hol @Ak Mo of B@@r rows

to the other end 38b of the opening, and through the 25 gap 6
and/ dﬂvldmbtallﬁBa motdhamgppswldgse alags sd@fs(pmﬁtrtetern@f the lamet pdae endl ps&mcbwie

h the f | d d ho h
ol et G0 s edpe ap Mottt Bepmi g bRy iR S hasERp Al iR oG ¢
150 ahb aid Be1 NN 6 A GRABOMNEe gﬁpéia)et JBLERGURRINE Qétweg;hrftals@oftﬁe itk @abged N 2

downwardly direction (arrow 8 directly onto the first (active)
sur ftheevigfbonfe hi the deslcmbsabm g@@mc)bdang prisesst the migdingaognfoupdventers the mmdii di ng

conmpound, can onto the t hat ses
Cho Bl A BBt RioRa Tihe SprBisciaht Fet by Rt At alRe e i ST he
enbog gBet meldidg pRthntthe &nﬂac@wfm@éﬂdlbluhusﬁ ﬂfétrﬁéfldl n FIGS 17A-17B, the nold
gate 82" is oriented with respect to the die unit 54' such that the nol ding

conpound 1B@'conyertmnalmpliing methoghthetsidenpcsitionod swld gatg in the lower molding plate
20 s lined with a gold-plated copper foil to prevent encapsulant material from adhering to the edges of

the substrate. Advantageously, the top mold gate of the present mold apparatus does not require a
gold surface area on the substrate, thus providing a reduction in the substrate cost in the manufacture
of BOC FBGA packages.

The present top gate molding process also optimizes mold yield (the number of acceptable

25  molded packages), compared to conventional BOC molding processes, by reducing the number of
rejected or substandard packages.

Other disadvantages of conventional molding techniques include the need for a standard wire
bond slot quality for die placement, the use of a diversion dam to divert the flow of the molding
compound within the mold cavity, and the lack of consistency in thickness (height) of the diversion

30  dam, which are limited by a supplier's capability with slot fabrication and soldermask printing
(copper plating) to form the diversion dam. Variations in thickness of the tape between the die and

the substrate, the quality of the wire bond slot, and the height of the diversion dam can result in gaps
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12 JUN 2006 nold gate 82" in an upward direction (arrows 96") onto the upper
surface 28 of the support substrate 24' and into the wire bond sIdPJP§G£96
and can be further flowed through a gap 62' and/or hole 68 in the
direction of arrows 92" onto the sides 16', 18, and the second (inactive)
surface 14' of the die 10', resulting in the encapsul ated package 58 shown
in FIG 17B. The advantage of orienting the die 5 over the substrate during
t he nol di ng process and fl ow ng the nol di ng conpound 56" in an upward
direction onto the die unit provides an additional weight or force to

pr esgig fofBied tlosf tied divErsm dabowrdghowhible atbldigg cdfpoif] chngRbLoftd 'a aafacber

| ocated in_the second plate nenber 78’ égs shown), or in the first plate
menble dieamyt. axichseepaee af kg meldmecompepndaal efghe fipw afdhameldineg exmpoendt | i pped

o6y MR PRI eGP ERR M TINPY The OGO ool e rl et e "
ol didvgntRs@messclidiindteetheree fir 4 diPegidhelaii| Alsbginl ke @AESS radldindeprotessészitgt t 0

encapsul ate the BOC BGA die unit. Current nolding nmethods of BOC devices
Gt i |regeiredifisrant Hiversien danmdcations anddieiglds @ @p@@mg@ﬁeidm%@rém)tam thi¢knepsgiethe

| ate itione | @ce h i - ch, - nc | ant
Pt e 3P thel3eiebl B e ARIAGE Nl il e SheBE ol Uf e ol oFRERRRNL 50
undegan @6k tayethi dkdpesses PRRminasivh ST iRt Bvasiva dafeal acietives pdetaeaiRfcohfigutient 0
cover the wire bonds. In the described top gate nol ding process, the

ol dinrrgdisionpberep sate arodding eropsssrequitesolgyir progefsdtegader sybstrate &abegation,t he
surface,.of. the first (or, second), nol di | at,e erpendi cular to the other
ol dong it i B0me R S PR o R BB SR8 ol & ' o conventi onal
1ol di ng MRtddathliahdtewRh B pa6iel ihenpebniBh Ragbded deSerited ih Mglagdhdidér IB¢sat e 20
is lined with a gold-plated copper foil to prevent encapsulant material from
adheapeeific epta sarcaugeandancthediealfepures altas toNas vrrleatjewsly pyeverhhat gy inwendiogat e

of t.he prese |.d rat us,does t oI ire old surface,area on the
subst PablrAREE o sies PR e R Brd Rerch B Gts il RSk UH S
manUWonfpridé ﬁrefélfrecB@nEBﬁﬁutﬂﬂg Kadasentbranr EeNt TRORvERID iBRhelehbe MGRYSnal SO
optim zes nold yield (the nunber of acceptable 25 nnldeﬁ packages),
conpayed its domurerenedit pations @@ i thei mepgs seeresydbe appendedielsimspppeprmteiier  of
fejec%pd Pr.subshgpdard nggqggs. ef?fa\gfﬂditsadvantages of conventi ona

ol dPISEPTEiEE ik P GREnCh RS fodripe ahied yale&t andard wire bond slot quality
for die placenent, the use of a diversion damto divert the flow of the

nol ding conpound within the nold cavity, and the | ack of consistency in

t hi ckness (height) of the diversion 30 dam which are limted by a
supplier's capability with slot fabrication and sol dermask printing
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(copper plating) to formthe diversion dam Variations in thickness g{lhg%
tape between the die and the substrate, the quality of the wire bon 4 %PG
and the height of the diversion damcan result in gaps MKE/ 729437.1 14 12
JUN 2006 being formed al ong the diversion damthrough which nol di ng conpound
can seep onto a surface of the die unit. Such seepage of the nolding
conpound out of the flow of the nolding conpound through the nold cavity
can lower nold yield. The use of the present top gate nol di ng process

advant ageously elimnates the need for a diversion dam Also, unlike current

mol dWHAdT KScEEAIMERAS: 5 require different diversion damlocations and
hei ghts t use of .the present

te diff t.t hi th
nel ot 18 AEROTTPARLE, LI Lerent, Laee, L chpassse pLAe s ohthe prese
wi de  range.ffind ARRHIA BhAKAGSSLSe Rld fqenqﬁélggavmg atlh@zdmgvc%ﬁﬂbeparﬂmrgh@ te

reduces package” si ze configuration. addition, thetop gate noldin

pr oc pswidiega coekitf fonmtrodncog smeltimgscohgousd bsb thet dhafmdbr; ithadie onjt comgsising ang
in shorter substrate delive ead ti and | ower. substrate costs. 10 In
corrpEieé‘t‘f&’é‘g\ﬂi {rat %%%Cgtaa%ea%{ e s o e Sk oltt el PHNgghguage

nor e L ft rlqt j : | Sqt 0 be
ndoP Sy SFhersHaR Wi threah. Al ma e B b g MRS e Pt e g

f eat padsexpbsadnhrangh ae speriibedf theisnggort hubstretanthe der aiinpaditsmled sdthin Genpoldse
preferred forms of putting the invention into, effect. The invention is,

{ hor setat (68 BPIGRERE 5 OTIERIPATEpanSIoNGin R thsroPBRefT Hik OBRRT ARUSHRIF 9/HEe feoper
scopgnipfanfihe appended claims appropriately 15 interpreted in accordance wth
the doctrine of equivalents. MKE/ 729437. | 15 12 JUN 2006 WHAT IS CLAI MED
1S: 1. A mébHodngh niddmigrgmgoundttequgt thd nuild gatetto doe thaoloddjag comppundintg t he
steps of: providing a myld containing . .a die unjt; the nold having a nol ding
chantbep&HBe ip msagfg%{f gﬂ’%ﬁ@xﬂ%‘?% e 3t dp aRAleseribs b?wr Palg &Bith‘“gglé' mol di ng
conmpound into the chanber; the die unit conprising a die having a first
surface, a second surface, and sides; the first surface of the die

conp?i si nGhamefhodrodilaiyn bf whersit thaddroduspgsed chingrieing, loandg tiwi mgldiagint ed
onto a supBQrt substrgjaé.e with the bond pads exposed through an openi ng of

t he AP 1R adeypgprd dirgrliogiipto fis PPRg 1 BA SWPRRIHPH™A%e ol d  such t hat
the nold gate is oriented perpendicular to the opening in the support

substrate of the die wunit; and introducing a nolding conpound through the
nmol d3.gat eThomethod of kdainol ,dvingeindhgpotmeducing step comprising flowing the molding

compound in an upward direction into the opening in the support substrate.

4. The method of Claim 1, wherein the mold comprises first and second molding plates, and the
mold gate is positioned in the first molding plate such that the molding compound is flowed into one

end of the opening of the support substrate, and from one end of the opening to the other end.

5. The method of Claim 1, wherein the mold comprises first and second molding plates, and the
mold gate is positioned at about the center of the first molding plate such that the molding compound
is flowed onto about the center of the opening of the support substrate and toward each end of the

opening.

6. The method of Claim 1, wherein the die is mounted onto the support substrate to provide a
gap between a peripheral edge of the die and the opening of the support substrate, and in the step of
introducing the molding compound, the molding compound is flowed through the gap and onto the

sides of the die.
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t he opening in the support substrate of the die unlt to encl ose the bond
pads on the die. 2. The nmethod of Claim 1, wherein the introducing si&j/N2006
conprising flowing the nolding conpound in a dowward direction into the
opening in the support substrate. 3. The nethod of Claim1, wherein the

i ntroducing step conprising flow ng the nolding conpound in an upward
direction into the opening in the support substrate. 4. The nethod of C aim
1, wherein the nold conprises first and second nol ding plates, and the nold
gate is positioned in the first nolding plate such that the nolding conpound

is fhowed TheheteREsf €an 6f whiRioiRenrt fep of 1n&1@§uc§ﬁ§ﬂ@rr¥1ol%ﬂt%56d’n?§o‘ﬁndatﬂé from
one end of the opening to the other end. 5. The nethod of Caim1, wherein

t he muilding comppwnkis flagtar flomedntoihe smstndwng“acpﬂ @litbedicand the nold gate is
posi tioned at about the center of the first nolding plate such that the
nmol di ng conmpound is flowed onto about the center of the opening of the

supp@rt syt Fal@¥enHerdatie 8d Af sthubfire i8NNI 0 Wing DFeh bRk Of
Claim1, wherein the die is nounted onto the support subs?rate to provide a

gap bemmerdtalt@dmstohtmbﬂurﬁdgefthﬁdtme di e and the opening of the support
substrate, and in the step of introducing the nolding conpound, the nolding
conpound is flowed through the gap and onto the sides of the die. M

KE/ 79943 7yd nie@h&d%ﬁ@%in?@oﬁh&emﬂhé n{m& tk%%@t‘uréa B gReRont Yt’@@trﬁ‘gféfthé'n{ditﬁnét ep of

i ntroduci ng the nol di ng conmpound, nol di ng conpound urther flowed
ont o compowrlcmta thewsetaalsunface hithe |dea, aBd thErseconst suoldcobf e alians @ot evvapsilated he
nmold is, str ctured to allom/flomtng of the nolding conpound onto the second
sur f Q¥ éhgpo 4 The method of Claim 6, wherein the mold is structured
to prevent rovm ng of t he nol ding conpound onto the second surface of the
die, and the second surface of the die is not encapsulated by the nolding
conpdnd. The mettmel ofetinma | ofhé&lemi the $yppaitssubstrate bempriges arlolsthbsthratgh awhihei ses

a hol.e therethrou t he nou e s ort substr uch
F hat dfaS MR R ALt %Ltt*ﬁtgttﬁat@ et B BB Pt eh M URRRE PR tyedy and”

i ntr gogisng JrivardmibRiaEe HROMEA the ﬂﬁlﬂblﬁﬁg%ﬁgﬁﬂﬂglé ﬁo»té@mgt]hheﬁete the
hole 1 n the substrate and on e sides of the die he net’hod of

Cl ai m the swbtrats andtdnéo ﬁmmdiep@dﬁlﬁahe in an |-shaped | ayout on the first
surface of the die; and the opening of the support substrate is |-shaped
corresponding to the | ayout of the

11.  The method of Claim 1, wherein the bond pads are in an I-shaped layout on the first surface
of the die; and the opening of the support substrate is I-shaped corresponding to the layout of the
bond pads.

12. A method of forming an integrated circuit die package, comprising the steps of:

providing a mold containing a die unit; the mold having first and second molding plates, a
molding chamber, and a mold gate through the first molding plate providing a conduit for flowing a
molding compound into the chamber, the mold gate oriented perpendicular to the second molding
plate; the die unit comprising a die having a first surface, a second surface, and sides; the first
surface of the die comprising a plurality of bond pads disposed thereon, and being mounted onto a
support substrate with the bond pads exposed through an opening of the support substrate; the die
unit positioned within the mold such that the mold gate is oriented perpendicular to the opening in
the support substrate of the die unit; and

introducing a molding compound through the mold gate to flow the molding compound into

the opening in the support substrate of the die unit.

13. A method of forming an integrated circuit die package, comprising the steps of:
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bond pads. 12. A nethod of formng an integrated circuit di e package,
conprising the steps of: providing a nold containing a die unit; thelhd8Nz2006
having first and second nolding plates, a nolding chanber, and a nold gate
through the first nolding plate providing a conduit for flowing a nolding
conpound into the chanber, the nold gate oriented perpendicular to the
second nolding plate; the die unit conprising a die having a first surface,
a second surface, and sides; the first surface of the die conprising a
plurality of bond pads-di sposed thereon, and being nounted onto a support
subst r at epaividing Henohd oshepiabsg £aipesadihlhicld ghviap aRsdingghaibehdsdpphy gate
substrate; the die wunit positioned within the nold such that the nold gate
i s optosidkinge perdvidar mtrodpcing arpeldmgcampgundintg the chamber; thesdis pit gompesingife
die wnit:. and.intr cin LN ! hr h e ol ate to flow
the (8¢ RE LA COEAE o R RSB URE Rt SN R R BB 4 e e
uni t pludadity 6 b ds dispbdthéetgo@ind HeR @b @edoits WistppresbRGKRIEh GeHaRd S Ng
the steps of: MKE/ 729437.1 17 12 JUN 2006 providing a nold containing a die
uni t padsgepepst dhengh agopemps of thy seprarbeibstase, aadrmotag nyayided petyigerlp periBhesandui t
for intr Ci.n 1.0 nd i e C r: .th [ e rhsing
" e P Rt T O U D et N TR E ok g g Bl

sur f dgetheindld@ardiieoseted p&bagiidulabuh@bpdriing®in thonpppadabstiAposme didwedigon,
and being nounted onto a support substrate with the bond pads expose

t hrotitsh an opening of the support substrate, and a gap provi ded between a
peri pheral dge of the die and,fhe ning,of the s ort.substrate.. the
e Gntc BoSReros S fehmeRe Gl BR i Gt BoRRE R B PEBRIEpkt

per p@edpenihain the shpsorondRinie ofthd 416 usiit PP eidloseUhsbot gadebonttheddi e unit; and
i ntroduci ng a nol di ng conmpound t hrough the nold gate to flow the nol ding
conpound into the opening in the support substrate of the die unit to

encl pse t b .on .8 14 . Th t f im13 enein the
ol e of T RElPaRR Tl e Pot Rl Sho CARuM B bR second
sur f @mgpodhd b e eccondduifhe dMthé Ay Ehd theShiediukinat Sy fueBPEInsREcé ﬂ@wiirgFJthEhe
nol di ng conpound t hrough the gap and onto the second surface of the die. 15.
The me ampaungithrorgh thergapeaind onfrethgspepnidsugfeganitthe 8- t o prevent fl owi ng of
the nol ding conpound onto the second surface of the die, whereby the
introducing step further conprises flow ng the nolding conpound through the
gap Bd OThémbihedwif d2sinof3, tirrélh ehe MOM ik BRuaeRans pevehtali@ying of the molding

compound onto the second surface of the die, whereby the introducing step further comprises
flowing the molding compound through the gap and onto the sides of the die, and the second surface

of the die 1s not covered with the molding compound.

16.  The method of Claim 13, wherein the bond pads are in an I-shaped layout on the first surface
of the die; and the opening of the support substrate 1s I-shaped corresponding to the layout of the
bond pads.

17.  The method of Claim 16, wherein the [-shaped opening of the support substrate comprises a
main elongate segment and a pair of shorter elongate segments positioned perpendicular to and on
opposing ends of the main segment, and the gap is provided between the die and an edge of at least

one of the shorter elongate segments.
18.  The method of Claim 13, wherein the support substrate further comprises holes therethrough

on opposite ends of and adjacent to the shorter elongate segments of the [-shaped opening; and the

die is mounted onto the support substrate such that the holes through the support substrate are
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of the die is not covered with the nol ding conpound. 16. The nethod of C aim
13, wherein the bond pads are in an |-shaped | ayout on the first surf%&t& 208¢
the die; and the opening of the support substrate is |I-shaped correspondi ng
to the layout of the bond pads. 17. The nethod of Claim 16, wherein the

| - shaped openi ng of the support substrate conprises a nmain el ongate segnent
and a pair of shorter elongate segnents positioned perpendicular to and on
opposi ng ends of the main segnent, and the gap is provided between the die
and an edge of at |east one of the shorter el ongate segnents. 18. The

met hafcoatred] aidinkBe stepef fitrvdutiag shtppoldinstddgiouat the uididiap comppthd Bdvaddes
theret hrough on opposite ends of and adjacent to the shorter elongate
segnirpughdhe gppand digdigiss b Heriuhgrataaerl pe thevides of theodist ed onto the support
substrate such that the holes through the support substrate are ME 729437
1$ 12 JUN 2006 uncovered; and in the step of introducing the nolding

conmpoand, Atmethon bl foithisoapudated cirbdneid patiigeu@inprizngaiap sepslot:he holes in
the substrate and onto the sides of the die. 19. A nmethod of form ng an

i nt egr at eBravidiegp mald eogaivkiggediedyitptesneld haviag Srgpad second merldmigrjatss.fol d
cont aj ni.n i Lt (th havi first. eco LN I S.1..8
con BB RuBle s ot RSB e PR TP BB ol

ol dilgniee, e uitchnitécdnfrideng £HidMMACIng o St dirfictll decSi Mt fagé, NAd idés hB@rétng a
first surface, a second surface, and sides; the first surface of the die

conppiréicagt theplie pamnpiising # phuplity pddond pagiolisnosed eeson, aherimemeynied oated ont o

Cupp RSB THBHARY ith b fad RV BROSFARSRR I of B0 o8 £SBRE £ 0°

gat eui®podifiGieddvittin tembid fid thohdldgatp badiBosadah thdiuist fdRlingIplatk grhehdtShe
oriented perpendicular to the one end of the opening in the supFort

subsimolt gatefs aricated perpapdiquiar ap thei anerend o thegppgnimg| ia thegsue e subrtraterefdhg dia he
nol duﬁli?’ta%dt o flow the nol ding conpound into the one end of the opening in
t he support substrate of the die unit and fromone end of the opening to

t he ot her imgdudihg hhivolaR@ofpoliad Bi6hdste nhidd Boedo PadShe hdldifig Gb@podil info
met hod of formng an integrated circuit di e package, conprising the steps

of :  preowrgnd gt thermpeaing omthe syppert subsiratendithe die waitepd dornonerndsofitbe opgring &rond
't r SRR BB oL SR e bo R ho RAEHRT ® hedie Uit conprising a
die having a first surface, a second surface, and sides; the first
20. A method of forming an integrated circuit die package, comprising the steps of:
providing a mold containing a die unit; the mold having first and second molding plates, a
molding chamber and a mold gate providing a conduit for introducing a molding compound into the
chamber; the die unit comprising a die having a first surface, a second surface, and sides; the first
surface of the die comprising a plurality of bond pads disposed thereon, and being mounted onto a
support substrate with the bond pads exposed through an opening of the support substrate; the die
unit positioned within the mold and the mold gate positioned in the first molding plate such that the
mold gate is oriented perpendicular to about the center of the opening in the support substrate of the
die unit; and
introducing a molding compound through the mold gate to flow the molding compound into

about the center of the opening in the support substrate of the die unit and toward each end of the

opening to enclose the bond pads on the die.
2}. A method of forming an integrated circuit die package, comprising the steps of:

providing a mold containing a die unit; the mold having a molding chamber and a mold gate

providing a conduit for introducing a molding compound into the chamber; the die unit comprising a
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surface of the die conprising a plurality of bond pads di sposed therﬁﬂ%‘;rN &9
bei ng mounted onto a support substrate with the bond pads exposed t udﬁ
an opening of the support substrate; the die wunit positioned within the
nmold and the nold gate positioned in the first nolding plate such that the
nold gate is oriented perpendicular to about the center of the opening in
the support substrate of the die unit; and introducing a nol ding conpound
through the nold gate to flow the nolding conpound into about the center of
the opening in the support substrate of the die unit and toward each end of
t he diggehp AgpRost ehslrgsche Hie Inying phts swfrceesegped syriace andesidesdtheftirstor mi ng an

i ntegr iLreult die o I.s{.ng..t he S. of: ovi din nol d
cont SFPEar e BEbdnmit o RENRARy FRORAGTL sk ERE Bk Bl Wi R

Pr ovi HblB ¢heretRANEH] And BE didBeiRdoumnGd dnfthe bipoeabaEiel withithe bhtel sdagmber ; the
die unit conprising a MKE/ 729437. | 19 12 JUN 2006 di e and a support

subsexpasas, thravgh @h @phaing g the suppert sehstpigcad the kade drdughuthe substratencoiveied; t he

firs surface.of the die conprisi plyrality of bond pads .disppsed

t her B A ES STt et SRl hit iy Renold Bt oftnerf BpRRSHE BRESG o

bei negpenbidTh ek Qiphort shsstsuPPOht deubst kad e with the bond pads exposed through
an openi ng of the support substrate and the hole through the substrate

uncover edintrodiringia eralding cpmppundiheehghi thtiimoeld gate hpfldwshe motdiag cerhpoursl idtogat e
is oriented perpendi cular to e ..opening.in upport substrate of the

o 0 Eertis BB ENGREE e o 1 i BED D e iP B R e PGS B Enderet o

t he tﬁ@bgﬁd\ﬁa@qmwgd@ﬁfqhegﬁe opening in the support substrate of the die
unit and through the hole in the substrate to enclose the bond pads and the

sides of the die. 22. A nethod of formng an integrated circuit di e package,

i sing t t f: i di _mpl d taini ng. a di it; th I d
hoai o9y o RO CREmbie APt Re PaRat Ramie St bt ot o o ™
i nt r oduci Agvaifd AofDc&RARRBNAIE DR, thBerANBMEEE & id8inSicRaHPétan@ AMRGISIRD @

die having a first surface, a second surface, and sides; the first surface
of tpreviding camdpitdomigtradugng e aidldipg sbmpowl widthe ¢hapbere thetdienrid nomprising a
I-shdaggd N aé?ut, ﬁnd bei ng ,nount ed gntdo '%Syfﬁori sx?l_lstcgate wi.t.h t he bond
pad<TEPPYRE A HeylTgre 2nerondmipiace GpL aiday oy DERI s S5 UREEPPHIBE 2t he die
uni tp1RAGHE & BRE patis Bispoded @hdrBbitlinsaCishhpat 1albg, M skisi@h@uh@d Qhtehbiffport
per pendi cul ar to the opening in e support substrate o e die unit; an
dicular to th th t subst f the d t d
i nt robsoitayith thebeidppdssipensd dhonglo ey hshaped pering af thetsypparbsubstiatentiediing
Conpu%li'tn&)s{tﬂ)%(gd within the mold such that the mold gate is oriented perpendicular to the opening in
the support substrate of the die unit; and
introducing a molding compound through the mold gate to flow the molding compound into

the opening in the support substrate of the die unit to enclose the bond pads on the die.

23. A method for encapsulating an integrated circuit die, comprising the steps of:

providing a mold having a molding chamber and a mold gate providing a conduit for
introducing a molding compound into the chamber;

providing a die unit comprising a die having a first surface, a second surface, and sides; the
first surface of the die having a plurality of bond pads disposed thereon, the first surface of the die
mounted onto a support substrate with the bond pads exposed through an opening of the support
substrate;

placing the die unit in the mold with the mold gate oriented perpendicular to the first surface
of the die; and

introducing a molding compound through the mold gate whereby the molding compound

flows into the opening in the support substrate to enclose the bond pads on the die.
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the opening in the support substrate of the die unit to enclose the quﬁkfmm
pads on the die. 23. A nethod for encapsulating an integrated circui :
conprising the steps of providing a nold having a nol ding chanber and a
nol d gate providing a conduit for introducing a nolding conpound into the
chanber; providing a die unit conprising a die having a first surface, a
second surface, and sides; the first surface of the die having a plurality
of bond pads di sposed thereon, the first surface of the die nounted onto a
support substrate with the bond pads exposed through an opening of the
support substrate; placing the die unit in the nold with the nold gate

i d di;cular. to, the first f f. the die; i nt roduci
7ol trh. cDTBERG P Mg erst Byabt SR enstioharHig end S Mottt o e
i nt ok Bﬁ)&b?ﬁé%&%t&,rhnﬁhﬁe ﬁ%Rﬁ%&orﬁ [i3t18wed fROAEbRSed ahbopchiRa e tHRMlidie

die. M 72943 7. 1 20 12 J 2006 24. The nmethod of C aim 23, wherein the

mol cengat e i s positioned at one end of the opening of the support substrate,
and the nol ding conpound is flowed fromone end of the opening to the other
end. 25. The nethod of C aim 23, wherein the nold gate is positioned at

abouis t herieenb@bd OF Cldif 2 PRAREAY tkfbfmbf&ega% Fﬁ@!&i‘iioﬁélpﬁta!b@ﬁﬁhe aaslet bemeol di ng
conpound is flowed onto about the center of the opening and toward each end

of tépenmgeritigsupp6rt spbsetdadd flermeldoapsmanind ¢gs owedhorigrabvetdhe centar of iee,
conprising the steps, of; roviding a nold having a nol ding chanber and a
nDId“ﬁﬂpﬁ%ﬁﬂngH#H%C%e%%ﬂ@@FPP?BPgintroducing a nol di ng conpound into the
chanber; providing a die unit conprising a die having a first surface, a
second surface, and side surfaces; the first surface of the die having a
pl ur2fl.i t yAohethahtbr pachpsdliabpg s tht¢dreted oirpuit Hie, omprtising thefstepe off t he di e

nmount ed onto. a support substrate wth the bond,pads exposed through an
opening RIPVEHMES %w%%gto?%m&%% rgng a4 moid gaie RIBVIH S ARAn artﬁghpherm

edgengbaddits Qh%lcﬁﬂgc&rhﬁo&{?ﬁmd“&e%amw? support substrate; placing the die
unit in the nold with the nold gate oriented perpendicular to opening of the

support sprbsidirg digndittcosplisingta dahheog adirsttsnefack, @;seeomd sunfacqdndisiy a
ol dsiurr] cé:s(;)t eoxrgtdsugr a[:g g trllletdri]eehar;rf?rllgda 8ﬁltraﬂit§1%f LJ)I?&N pewg%isr{)%lsg(j ttpxgre(c:)g; % 1rgt Into
surface of the die mounted onto a support substrate with the bond pads exposed through an opening
of the support substrate, and a gap provided between a peripheral edge of the die and the opening of
the support substrate;
placing the die unit in the mold with the mold gate oriented perpendicular to opening of the
support substrate and the first surface of the die; and
introducing a molding compound through the mold gate to flow the molding compound into
the opening of the support substrate to enclose the bond pads on the die, and through the gap onto
the sides of the die.

27.  The method of Claim 26, wherein the introducing step further comprising flowing the

molding compound through the gap and onto the second surface of the die.

28.  The method of Claim 26, wherein the mold is structured to allow flowing of the molding

compound onto the second surface of the die.
29.  The method of Claim 26, wherein the mold is structured to prevent flowing of the molding

compound onto the second surface of the die, and the second surface of the die is not covered with

the molding compound.
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t he opening of the support substrate to encl ose the bond pads on the %dm 06
and through the gap onto the sides of the die. 27. The nethod of d X %’
wherein the introducing step further conprising flowi ng the nolding
conmpound t hrough the gap and onto the second surface of the die. 28. The

met hod of Claim 26, wherein the nold is structured to allow flow ng of the
nol ding conpound onto the second surface of the die. 29. The nethod of
Claim 26, wherein the nold is structured to prevent flow ng of the nolding
conpound onto the second surface of the die, and the second surface of the
die is not covered wth the nolding conpound. MKE/ 729437. | 21 12 JUN 2006

30. e hod ,of im26, wherejn th ond .pad re in an |-sh d l.ayout
on (A 1§ FE TePrATE o8] 26 nbeit o pend S s - Byl Pt PR DU o

I S | ppieRRd ah®HeSHRARMG 0T9hd QuphbR sLBYAN is Pishia coREbnBRES . tillaydticofiTRE hod of
Claim 26, wherein'the |-shapéed opening of the support substraté conprises a
mai nbaidomgat e segnent and a pair of shorter elongate segnents positioned

per pendi cular to and on opposing ends of the main segnent, and the gap is
provi ded between the die and an edge of at |east one of the shorter

el ongpt e $RIFRM ofIaiml PG le?érHQQh@f—slgpéﬂ Bbefing B‘Pﬁ%%iéﬁp&rhﬁjb&lﬂﬁ@%hpﬁh'&% rate
further conprises holes therethrough on opposite ends of and adjacent to

t he shordengatt seggeneasbypaenbEshefitet hlongats kegnechtopenitiiongd parendivelar ¢ and on

nmount ed onto .t he support substrate such that,the ho|es,thrpugh the s ort
SubpRREBEAngS OfHE AR StememcATdInt ReP SrrEpigrd PeltETUE i A et A Can
compgyngk ihE B bHnBSeGOsmeyed is flowed through the gap and the holes in
the substrate and onto the sides of the die. 33. A nmethod for encapsul ating

an integrated circuit die, conprising the steps of providing a die
co ising a first rface, .a second surface, and,opposin ides; the fjrst
surfdto whbhmetiogiafitlaim £b-onfiesein (e pRom sESGrS Rirber doomen s AleHepsiroyeh

ther &PGppotsH@ eR@Ngt alﬂﬁ‘i%ﬁicéht?%@ thd shoeP&dnd Ay bmdts $MBe f-bhapld %Eéﬁiﬁggeéndfmé' nting
the first surface of the die onto a support substrate with the bond pads

expodieds mbhntedghtocthe spepoirinaybstirate kechsthpizbe holesibgougit the supporopbsiratg abei ng

| - shaped; electricall onnect.i ng the bond pads, throu t he openj ng, to bond
pad PGS ek s oN of PHCSt bR i m G T g e GO S COMEDUHL IR oo

f or M2 bh&h&!Bag and the holes in the substrate and onto the sides of the die.

33. A method for encapsulating an integrated circuit die, comprising the steps of:

providing a die comprising a first surface, a second surface, and opposing sides; the first
surface with electrical elements and a plurality of bond pads disposed thereon, the bond pads in an
I-shaped layout on the first surface;

mounting the first surface of the die onto a support substrate with the bond pads exposed
through an opening of the support substrate; the opening being I-shaped,;

electrically connecting the bond pads through the opening to bond pad fingers mounted on
the support substrate adjacent to the opening to form a die unit;

providing a mold having a molding chamber and a mold gate providing a conduit for
introducing a molding compound into the chamber;

placing the die unit in the mold with the mold gate oriented perpendicular to the opening of
the support substrate of the die unit; and

introducing a molding compound through the mold gate to flow the molding compound into
the opening of the support substrate to enclose the electrical elements and bond pads on the first

surface of the die unit.
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providing a nold having a nol ding chanber and a nold gate providing

conduit for introducing a nolding conpound into the chanber; placingz“[%]2006
die unit in the nold with the nold gate oriented perpendicular to the
opening of the support substrate of the die unit; and introducing a nolding
conpound t hrough the nold gate to flow the nol ding conmpound into the
openi ng of the support substrate to enclose the electrical elenents and bond
pads on the first surface of the die unit. ME 729437. | 22 12 JUN 2006 34.
The method of O aim 33, wherein the die is nounted onto the support

subsB4.at eThomgthodid€ laim @hpﬂ&ﬁecimbﬁndia ipwoiphd loato thd gepmﬂ gubetrate o prodvideree

i f th t b d th od
o1 kP S RELLR AR SHET 6 75 cleotndanaP I BRaT P DRt THHBran g Tah eGP &f
| eas IntroHﬁ'@in@ lfﬁ:erﬁol‘afngt Jb%"qﬁiuﬁd e moTJI‘iﬁ? %Sltnlﬂgﬁimpflm% firbugdtthe WA raﬁdi Brioh® least

| -shaped opeéning of the support subsfrate conprises a nmin elongate segnent
and &ﬁp&hEOBﬂwshQrter el ongate segnents positioned perpendicular to and on
opposi ng ends of the nmain segnment, and the gap is provided along a side of
at |east one of the shorter elongate segments. 36. The method of C aim 33,

uher gin tiige SUARAIY ARSI ARl A REnGONBARE oMo STpIdeA AR YB PR o

opposite ends of and adjacent to the er gat e segnents of
| - sheypedelopgtd segmeanshd hpair df shorter alongite degnndtnds pdseticnedpperpendichbt tabmd such

that the. holes fhrough the support substrate are ungcover d and .in e step

of iﬂmoaa'&aﬂﬁ§0§ 1 S ao et BTN 85 R vitrdnge 2o Guie PRSI SoreRuon

the Qﬁi;g ¢ tholes in the substrate and onto at |east the sides of the
The ne

thod of Claim34, wherein the nold is structured to allow
flomnng of the nolding conpound to enclose t he second surface of the die.

hod . of wh h d
PLowhg ofhe RetadoiCRy™ 25 witisin hmpPeH Sotgal ok fomiss holkR HEEhongh | ne
secoplopd fteemsqifahhedﬁh&ultetﬁmof»‘t@maﬁgﬂa A denent 6t (P dhdpd CRERAL G B9 A

met hod encapsul ating an integrated circuit die, conprising the steps of
pr ovdigiihgoanted bdtotthe swgpoat subbidite guahithatizhe halnsitlaough tlhegapm)rpsudwirmte g a

CompHHET A 85 S P RPanE he RO ErieReRd. BRa A PE corgprakls T

through the gap and the holes in the substrate and onto at least the sides of the die.

37.  The method of Claim 34, wherein the mold 1s structured to allow flowing of the molding

compound to enclose the second surface of the die.

38.  The method of Claim 34, wherein the mold is structured to prevent flowing of the molding
compound onto the second surface of the die, and the second surface of the die is not covered with

the molding compound.

39. A method for encapsulating an integrated circuit die, comprising the steps of:

providing a mold having a molding chamber and a moid gate providing a conduit for
introducing a molding compound into the chamber;

providing a die comprising a first surface and a second surface, the first surface with
electrical elements and a plurality of bond pads disposed thereon;

providing a support substrate comprising an opening, a plurality of bond pad fingers disposed
on a side of the substrate adjacent to the opening, and a plurality of ball pads disposed on the

substrate adjacent to the bond pad fingers;
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el ectrical elenments and a plurality of bond pads di sposed thereon; pFo QE%BE
a support substrate conprising an opening, a plurality of bond pad f %%9

di sposed on a side of the substrate adjacent to the opening, and a
plurality of ball pads disposed on the substrate adjacent to the bond pad
fingers; ME/ 729437. | 23 12 JUN 2006 nmounting the die onto the support
substrate to align and expose the plurality of bond pads through the
openi ng of the support substrate; electrically connecting the bond pads

t hrough the opening to the bond pad fingers on the support substrate to
provi de amgitingnthe digordy khehi ugpert webstratedtviatign androkptisa ghecplarabiesr o Bpahdpads| d
gate,proyiding a conduit for .introducing a nolding conmpound into the
chan%‘g?‘fgﬁﬁg%ﬁ?%‘éngt?gﬂﬁﬁépg?ﬁﬁ bp%he nold with the nold gate oriented

per pendi cb@Ficilfy éd?ﬁe&n%r}heggohdlpadshﬁmﬁgwer@geﬁirﬁgl@ thdorld gt firflerd @fMeof the
di e; and introducing a nolding conmpound through the nol d gate whereby the
nol dsupgort enlpstiatedo pidodsadiewat,ly into the opening in the support substrate

to encl ose the bond d.fingers and the | ectrical elements of .the die. 40.

A ot hod FOvAaHEa Pl B P TnE aaphbadntiertueofh o Vbt ik Phe st eps

of : in%@u)/diﬂ'g Qﬂqo@diﬁgk&nBQNﬂdqﬁlt%th@Qh%B&;Cha”ber and a nold gate providing a
a nolding co

conduit for 1 ntroducing npound into the chanber; providing a die
conpri si ngjaang ithesdic soit firathe, maldseidothd nsald Zacericatd wiphadicutango fhierapenimgnface

with, electrical, elLements and a plurality of bond pads di sposed thereon;
pr ovihdis }b“rétesfﬁ‘aﬁh‘? bf%ﬁﬁ%ﬂé{r}gh% i?l’tﬁiaan | - shaped opening conprising a main
el ongat e %6aNBAE a afdiAg Fééfn'i)oﬁﬁd &?&Iﬂéh%e RlPNGAL SIRBIITRAE foRRRE Ebﬁ%B@\?f;d

per pendi cul ar to and on oppoOsing ends of the main ségnent; a plurality of

bondflgasidit¢atiyants tHé sposrgiinothe augpatesubftrath & snebsserthe borabipaslclengers andithe
openi.ng,. and a pl li.ty of ball pads disposed on the substrate adjacent to
t he ‘ﬂﬁ‘gﬂcaggge“?q%tg?d%unti ng the die onto the support substrate to align
t he bond pads within the |I-shaped opening of the support substrate, and
provi de a gap along a peripheral edge of the die and an edge of at | east
one 41 t hé& rsttbed for eatapnglatieg se grtegrated efrcuih dieopampngng thetsheps ofippor t

substrat e, oo eet erd L. Sonnectng, Lhe. bond pads Lhrough [ e, gpemno to the

introducing a molding compound into the chamber;

providing a die comprising a first surface, a second surface, and sides; the first surface with
electrical elements and a plurality of bond pads disposed thereon;

providing a support substrate having an [-shaped opening comprising a main elongate
segment and a pair of shorter elongate segments positioned perpendicular to and on opposing ends of
the main segment; a plurality of bond pad fingers disposed on a side of the substrate adjacent to the
opening, and a plurality of ball pads disposed on the substrate adjacent to the bond pad fingers;

mounting the die onto the support substrate to align the bond pads within the I-shaped
opening of the support substrate, and provide a gap along a peripheral edge of the die and an edge of
at least one of the shorter elongate segments of the opening in the support substrate;

electrically connecting the bond pads through the opening to the bond pad fingers on the
support substrate;

providing a mold having a molding chamber and a mold gate providing a conduit for
introducing a molding compound into the chamber;

placing the mounted die in the mold with the mold gate oriented perpendicular to the opening

in the substrate; and
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providing a nold having a nol ding chanber and a nold gate providing

conduit for introducing a nolding conpound into the chanber; placinéﬁﬂﬁfmm
nounted die in the nold with the nold gate oriented perpendicular to the
opening in the substrate; and MKE/ 729437.1 24 12 JUN 2006 introducing a
nmol di ng conpound through the nold gate to flow the nol ding conpound into
the opening into the substrate to encl ose the bond pad fingers and the

el ectrical elenents of the die, and through the gap to enclose the sides of
the die. 41. A nethod for encapsulating an integrated circuit die, )
conpri si ngtrodheing 2peldhg coppowidiihngugh thehaidhgatt ngflawrtbé diohtjng bampeunndaimtb a

T2 SpgaSSBE S R e e LSO SRR L

si degy thidg lfliﬂ{é%a sHLEAsS Wekibes 6FBetgd cal elenments and a plurality of bond
pads di spo%ed t greon; provi ding a support substrate having an |-shaped

opening conprising a main elongate segnent and a pair of shorter elongate
segnepnts positioned perpendicular to and .on. opposing ends of . the main
segrfent ; ‘g {(])irFQSQ@?‘?[BB%a‘bH’&e&r?W@éFEU‘BB@p%@%@%ﬁg gbesgf‘?ﬂ’é °ff the substrate

adj acent : ' L | gf I idH : t he
substrat e;}r g‘g}ig%ean@ B!t%{)“a!t%%leg %gﬁé(ﬁrﬁ%d%ﬂéétgﬁ; lﬁg 'Ita Ee gg‘?‘ﬁg"gfﬁo‘g’%?g%tg&i he
sup[intrbdlmj.lt@a malding oorgbdngml ipgnethbohﬂnperlds Wi t hin fthﬁ | - shaped ](c)peni ng_ of tge
anedge ooV dinE s COBRBDE Liial SRGREcroec b A ree COguiteaTEr B IRy of
t he LAt udki b GAl qtih .he bond pads through the
open%%bgi@%i)glteﬁke&ﬁoe{? g e{é #’F’ﬁ%ﬁ?@ r?ﬁ%ﬁfegw%uppgg(t)ﬁ’subst rate; providing a nold
havi ng a proVidingp cippotienbsrade kavingd oh Gsliapeg opariidg ogmprisiogdwidin Elwngate

i ntroduci ng ,a nol dtj ng conpound into the, chanber; placing the nounted gi e.in
t he SREMENLANGR RAOTFEPACTHAPRBASS Fegmteats RASHISBAY PEERIcHAr tornd AacnPRging snds Ak

sup .€; i i i ate
o i
t he dpentigpad £ plageity ofiball pads didpestd o dle sebsrpnidjacht totbe Bbad padifidgérhy ough
e TR i B W e BB B0 LA RERBRIR e o

opening of the support substrate, and provide a gap along a peripheral edge of the die and an edge of
at least one of the shorter elongate segments of the opening of the support substrate;

electrically connecting the bond pads through the opening to the bond pad fingers on the
support substrate;

providing a mold having a molding chamber and a mold gate providing a conduit for
introducing a molding compound into the chamber;

placing the mounted die in the mold with the mold gate oriented perpendicular to the opening
of the support substrate; and

introducing a molding compound through the mold gate to flow the molding compound into
the opening of the substrate to enclose the bond pad fingers and the electrical elements of the die,

and through the gap to enclose the sides of the die.

42. A method for encapsulating an integrated circuit die, comprising the steps of:

providing a mold having a molding chamber and a mold gate providing a conduit for
introducing a molding compound into the chamber;

providing a die comprising a first surface, a second surface, and sides; the first surface with

electrical elements and a plurality of bond pads formed thereon;
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providing a nold having a nol ding chanber and a nold gate providing
conduit for introducing a nolding conpound into the chanber; providiﬁbngqﬁm%
conprising a first surface, a second surface, and sides; the first surface
with electrical elenents and a plurality of bond pads forned thereon;

VKE/ 729437. 1 25 12 JUN 2006 providing a support substrate having an

| -shaped opening conprising a nain elongate segnent and a pair of shorter

el ongate segnents positioned perpendicular to and on opposing ends of the
mai n segnment; a hole through the support substrate on opposite ends of and
adj acent previding %ﬁmppetrwbﬂmﬁgb@\engé@ rpsd gpening comghisiped nopa slongatea
pIurallt of bond d e substrate adja to
Phe SmsiHEhd i of Bt AaFeRe 1St Bl PimeRui PR b Sirpa RS ah,
to tfe nmmgiega?&ht fd menﬁougmetsh rtmsﬁlhte o%tpgo;lt&aenayapaﬂdacﬁ&tw foAhg to

align the bond pads within the 1-sh aped openi n? t he support substrate
suc hshortat eloh@thsﬂmmwfdhg brshapsd @q;rplpog;t a plubrdtty at borat paduftrgeveioaned on a side

Fi mieh 0 sl SOEG P the et eal S PSR iy BRARY PR SobeiFuP A ERRnber

and @ (APbshOderiRYepyi ding a conduit for i ntroduci ng a nol di ng conpound into
t he chanber; placing the nounted die in the nold with the nold gate oriented
per pendi cmbantirtgthe dee @pemerﬁglppm stlstrateuppben teuiysidrpate withmdthe dishaphdci ng a

| di d h th fl h |
i r R TiRoB by Biehohe ‘aeBuEs iiaeghe RO PHERE SRATREH Pinger
and the eéleaﬁealryaéonﬁlaaﬁ?gmé bofd phdianigh (RN NQUIH. bOR Al el i

substrate onto the sides of the die A met hod for encapsul atl ng an
i nt egypaordulssinateni t di e, conprising the steps of:  providing a nold having a

nmol di ng chanber and nol d i n dwt for.intro

mol di ng ¥y "‘l‘ﬂ%g %ﬁ‘é’ﬁr‘ﬁ@g ngag‘Fl (ﬁaf? IHBH‘HHgsE}?fﬁ’ ltffn‘rgst

sur f AgBdudng gﬁ{yﬁgng%ﬁl?gﬁnd ﬁﬂpthgcg%beg he f| rst surface with electrical
el enents and a plurali bond pads forned thereon; providing a support

subst r at eplhaug fitg mourted tiapadhampem wigh ﬁmtpolidgangomm@ perpdroingddrdo tisegpemimg and
a pair, of shgrtgr a?l ongate segnents positioned perpendicular to and on
oppo‘é‘lt}ﬁ‘bsué’ﬁa SBpstraf§,80fkai n segment; a hol e through the support substrate on

opposi te @Rddu@hg 2HIAHL 6MBbulPthEdRh the mold gate to flow the molding compound

directly into the opening of the substrate to enclose the bond pad fingers and the electrical elements

of the die, and through the hole in the substrate onto the sides of the die.

43. A method for encapsulating an integrated circuit die, comprising the steps of:

providing a mold having a molding chamber and a mold gate providing a conduit for
introducing a molding compound into the chamber;

providing a die comprising a first surface, a second surface, and sides; the first surface with
electrical elements and a plurality of bond pads formed thereon;

providing a support substrate having an [-shaped opening comprising a main elongate
segment and a pair of shorter elongate segments positioned perpendicular to and on opposing ends of
the main segment; a hole through the support substrate on opposite ends of and adjacent to the
shorter elongate segments of the I-shaped opening; a plurality of bond pad fingers formed on a side
of the substrate adjacent to the opening, and a plurality of ball pads formed on the substrate adjacent
to the bond pad fingers;

mounting the die onto the support substrate to align the bond pads within the I-shaped

opening of the support substrate such that the holes through the support substrate are uncovered, and
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shorter el ongate segnents of the |-shaped opening; a plurality of bOQﬂHBQ%OG
fingers fornmed on a side of the substrate adjacent to the opening,
plurality of ball pads formed on the substrate adjacent to the bond pad
fingers; nmounting the die onto the support substrate to align the bond pads
within the I-shaped opening of the support substrate such that the hol es

t hrough the support substrate are uncovered, and MKE/ 729437. | 26 12 JUN
2006 a gap is provided along a peripheral edge of the die and an edge of at
| east one of the shorter elongate segnents of the opening of the support
subst gap &;previded alovgh pyripleralesige nd thendic botdn pdgtsof Adersydne dfehoplarteng to t he

bond d f th rt t t i di | d havi
ol dPRES R Ts dh Ofenicg Do syPBUT Rt Pondut ¢ For Lntroduci ng-a
ol di ng_CRRBRALY tSHrRclieneRn Bids Mkahfe bG APWMHERoM pad fintOE otldl vi th

the nold gate oriented perpendicular to the opening in the support
subssuppbd subsichtd; nt r oduci ng a m)l di ng conpound through the nmold gate to flow

t he nol din oun nt.o pe of the bstrate.to enclase the bond
pad fi ngePg’ Hﬁ% ?%b%‘e%? e‘ﬁ‘éﬁ‘gg”ﬁ\d%'ﬁ‘@ saie prayiling t?‘ﬂ’ie gap and
the hglgudifg E%I&HE%B%Bﬁn@Hﬁ@tﬁer@mﬁibgﬁs of the die. 44. A method for
encapsulatlng an integrated circuit die, conprising the steps of: providing
a nold hapiacnggahmbdnmg deharthemodthdith th@hﬂlcggateopem\zd dempgndicdenabuthe opening

introd CI | di ng onpound into the chamber; providing a die unit having
a di & OEH#BS"E\&“FH gt surface, a second surface, and sides, the first

urtace Mkl ABLIRE b oh g L RIRIAE (R0RuPR IR0 MonD RGBS LARTEAd into

t her eon; t sur e nount onto a suppor trate with
t he ﬂmmqbemagsf thepobstchie torcmgh;eah\e bcpmi’paalg”mgerstmel ths elzpoichl dethentts af é1e git,aci ng
e oriented rpendi cular to the

E)Bgng‘?fg‘ unlgi‘tth%g@lﬁi’ﬂgg? ﬂglt%gtt Gt Str%tﬁd’n?on F UG Pﬁﬁ‘eéh‘ggl di ng conpound
t hrough the nold gate whereby the nolding conpound flows in a downward
direction into the opening in the substrate to enclose the electrical
el entht s Andethbd it epegfsulating lap imtiegrateﬂi&irc;&itmlm, lkoohpfisingehcstpssudfat i ng an
I ntegrat egro(\:f{ Iggu!a ';no?(!l ﬁavmg %c‘-lamggcham etjS ;}n% a mo{d gate providing a conduit for
introducing a molding compound into the chamber;
providing a die unit having a die comprising a first surface, a second surface, and sides, the
first surface with electrical elements and a plurality of bond pads formed thereon; the first surface of
the die mounted onto a support substrate with the bond pads exposed through an opening of the
support substrate;
placing the die unit in the mold with the mold gate oriented perpendicular to the opening in
the support substrate; and
introducing a molding compound through the mold gate whereby the molding compound
flows in a downward direction into the opening in the substrate to enclose the electrical elements and

bond pads on the die.

45. A method for encapsulating an integrated circuit die, comprising the steps of:

providing a mold having a molding chamber and a mold gate providing a conduit for
introducing a molding compound into the chamber;

providing a die unit comprising a die having a first surface, a second surface, and sides, the
first surface of the die with electrical elements and a plurality of bond pads formed thereon, and the
first surface of the die mounted onto a support substrate with the bond pads exposed through an

opening of the support substrate;
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providing a nold having a nol ding chanber and a nold gate providing a
conduit for introducing a nolding conpound into the chanber; providi h’g’%’cﬂ]%
unit conprising a die having a first surface, a second surface, and sides,
the first surface of the die with electrical elenents and a plurality of
bond pads forned thereon, and the first surface of the die nounted onto a
support substrate with the bond pads exposed through an opening of the
support substrate; ME/ 729437.1 27 12 JUN 2006 placing the die unit in the
nold with the nold gate oriented perpendicular to opening in the support
subst r at eplacing thendie aditen g raokiolith thg roeidpetendidnhadqegbertdivalarod dpgang imther eby
the nol di ng conpound flows in an upward direction into the opening in the
substPRPE SHPUEHcPBSe the el ectrical el ements and bond pads on the die. 46
A net hod oy j ' ' ' S| t eps
o pr oVl B B e g s
condtlows froan upward dueictng iatontbk dpemng anpesnostiant © dnelbse Handentricgh ebbmatitngnda di e
uni t conpr,i si die having a first surface, a second surface, and sides,

t he bgnd Sgﬁﬁ%éﬁs-mjth el ectrical elenents and a plurality of bond pads

di sposed thereon; the first surface of the die nmounted onto a support
substrate with the bond pads exposed t hrough an opening of the support
subsé#é.at eA mthod fig enbapsdiaeéngan integratedecimoit diepcdinptifieg ol depgatfe ori ent ed

per pendi cul ar,,.to the opening in the suppaort substrate and posjtioned at
Bbout  t heProaidiag 2 Boid heviepa m%lflggtﬁanﬁ?ﬁ dueridggale prol iing? em#aema t hr ough

t he fﬁ'ﬂjoﬂu&g% Q{ﬁ%@%ﬁ?‘“ﬁjﬁ&“ml“%%%?ﬂt und into the opening of the support

substrate e center o €& opening and toward each end of the
openi ng t progitihgps dietunét @hgrisingeadicdlaemgnt thrstowifaberakepadbsuface mddides, hé. A

met hod for, encapsul ating an integrated circujt di,e, conprisin he steps of:
pr oviT& Ffage %&'&i?ﬁvf%GP%% m%pler@%@ﬁbm&aés HiPasgabecpig ?iiriﬁa}l%fa ¢
condy the BRI mbHELON aWpAorl AR R PRI ColpRE. firan ReAtfdrige 2 di e
unit conprising a die ha ing a first surface, a second surface, and sides;

t he suppostsulsamaicace of the die with electrical elenents and a plurality of
bond pads for rrgﬁjﬁeé hereon; the first rface of the die unted onto a

support stiBEng hedigiupk 18 the meldavignthe ﬁ@sﬁé@&mﬂfe&ﬁm%i% 49 g opening 1n

the support substrate and positioned at about the center of the opening; and
introducing a molding compound through the mold gate to flow the molding compound into
the opening of the support substrate at or about the center of the opening and toward each end of the

opening to enclose the electrical elements and bond pads on the die.

47. A method for encapsulating an integrated circuit die, comprising the steps of:

providing a mold having a molding chamber and a mold gate providing a conduit for
introducing a molding compound into the chamber;

providing a die unit comprising a die having a first surface, a second surface, and sides; the
first surface of the die with electrical elements and a plurality of bond pads formed thereon; the first
surface of the die mounted onto a support substrate with the bond pads exposed through an opening
of the support substrate;

placing the die unit in the mold with the mold gate oriented perpendicular to the opening in
the support substrate and positioned at one end of the opening; and

introducing a molding compound through the mold gate to flow the molding compound into
the opening in the substrate and from one end of the opening to the other end to enclose the electrical

elements and bond pads on the die.

MKE/729437.1 28



of the support substrate; placing the die unit in the nold wth the npld
gate oriented perpendicular to the opening in the support subst r at e &Y 2006
positioned at one end of the opening; and introducing a nol di ng conpound
through the nold gate to flow the nol di ng conpound into the opening in the
substrate and fromone end of the opening to the other end to encl ose the
electrical elenents and bond pads on the die. ME/ 729437.1 28 12 JUN 2006
48. A nold for fabricating a sem conductor di e package, conprising: a pair
of nolding plates, a chanber, and a nold gate providing a conduit for

i nt r4gjuci Agnald dad fbricatmgrpeticoridater diepackhgnbenpriding apdidoyabdkling pMieded i n
one of the nmplding plates and oriented in_the nolding plate to deliver a

mol dfgd Eb#ﬁ%ﬂﬂ@lgrgﬁtﬁ Rrﬁ@dmaﬂﬁ%wugé?rp@ﬁaﬂwwquhﬁgsoralpw%m%m slot of a
di e Yiidver. F?Héfnblaog}%gngﬁdydqnbhéoﬁmm&h}%‘&ﬁateﬁaﬁﬁ%ﬁemg in tﬁpmo%hgggat@ die

sem conduct or

mol dideligeid mbkEng aorﬁb@mdehto tha dhzannal pérmﬂﬁ:uldﬂlryqngha tvhe bbhd stot 004 dienghipl at e
providing a _conduit for introducing a nolding conpound into the chamnber;

t he PRSItpngamathy thesha@berer pendi cul ar to the second ol ding plate to deliver
a nol di ng conpound into the chanmber perpendicularly into a wre bond sl ot
of a die unit positioned within the chanber between the nolding plates. 50.

A nmodgl f oA nesld dpSfubiatiting aadis edhicondiutdriackage, caapidihgi a@old dohgirisandfiseandd
nmol di ng Iates a chanber, and a npld gate providing a conduit for
i nt rscfél mgldingRipieschoahss g 4 Held aaﬁrethw%ﬁﬁh‘? firsg malding piate EWlngang adie

havi t

the QPaa i RboBRAF fol fn? EFRRG.ALYIEE e Bher” 1 TR IR, rlenfid berfiuac o
t he wWitke ssoond dlding plade tosdefiper 4 msuhﬁg E@ﬁpoumdtlhtdthe chanlser pedfendicpsigdntoda ough
an opening of the support substrate; and the die unit positioned in the nold
wi t hwirpBonehslet ofz dic gpit psidanesbyibudhe ehwbqr@et%ndb@moﬁbng platashe support
substrate. 51. The nold of C aim50, wherein the die and nold gate are
oriented to allow a nolding compound introduced through the nold gate to

f | ovs(. nt oA nited GResmcagsubiting s etligduttos diles tadpesihgt @ downward direction. 52.
The nold of daimb50, wherein the die and nold gate are orlented to allow a

mol di ng éhmaondwmphhm&ﬁlétqsm Wﬁmdrﬁpﬁldﬁwlpﬁldﬁmg)%?ﬂﬁu@ Ohe openi ng
on tiﬁﬁo&ﬂ:ﬂpgoi }nofd'fgg E&]ﬁb(?uﬂﬂnmhe chamber;

a die unit comprising a die having a first surface, a second surface, and sides; the first surface
of the die with a plurality of bond pads disposed thereon; the first surface of the die mounted onto a
support substrate with the bond pads exposed through an opening of the support substrate; and

the die unit positioned in the mold with the mold gate oriented perpendicular to the opening

in the support substrate.

51. The mold of Claim 50, wherein the die and mold gate are oriented to allow a molding
compound introduced through the mold gate to flow into the opening on the support substrate in a

downward direction.
52. The mold of Claim 50, wherein the die and mold gate are oriented to allow a molding
compound introduced through the mold gate to flow into the opening on the support substrate in an

upward direction.

53.  The mold of Claim 50, wherein the mold gate is positioned in the mold to dispense a molding

compound into one end of the opening of the support substrate.
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upward direction. 53. The nold of C aim 50, wherein the nold gate is
positioned in the nold to dispense a nolding conpound into one end & T
openi ng of the support substrate. MKE/ 729437,1 29 12 JUN 2006 54. The nold
of Claimb50, wherein the nold gate is positioned in the nold to dispense a
nol di ng conpound into about the center of the opening of the support
substrate. 55. The nold of Caimb50, wherein the die unit conprises a gap
bet ween a peripheral edge of the die and the opening of the support
substrate for passage of a noldi ng conpound therethrough. 56. The nold of

d ai 450, Thhewold of Clhim dlewherein thamdié gate dsmpesivesdan t moldrio dirpessgrpmolding

substrate .adjacent. the o Ln and the hol e provides a passage for a
ol PP EBRa RO Pt SEnPETIgh Saerhipb g stiepeSs MR 50- Wherein < he die
unit conprises a gap between a peripheral edge of the die and the opening

of the supﬁgrt substrate; and the support substrate further conprises a hole
adj aé®nt Themopkal Glgim aAdwhéreinghp dienehit tvenroeea grpbeickeen 2paopbeyel ¢dge of the

nol di,n ound therethrqugh. 58. The nold of ai m 50 erein the nold
"o StPtef BB ant SiPhtisHb R frateran by Pelbnp stpotid B ud ong
surface of the die. 59. The nold of Caim58, wherein the nold is further
structured to prevent flowing of the nvolding conpound onto the second

sur f &&e oThe¢ meldldieClagn S0 wheren the diesunstifpsthemtdnmeyisas 8 dnieco tuisippprtditbstrate
conpri.sing;, first an econd nol.din | ates, a,chanber, and a _nold gate

o oy Mg e ophaerARE B R ArOTNE s dhintt AY CORsOTR s B Ehanber ; a
die unit conprising a die having a first surface, a second surface, and
sides; the first surface of the die with a plurality of bond pads thereon;
t he $7.r st Thambhktef Clair 36, wheremphe lEdumointconaisssipgep betveab stpedpleeral ¢dgetdfehdond

ads  ex ed throu an _openi of the support substrate; and.the dje unit
o5 {RGAAE SPeDIE GREPGRPDH Ehrefs PBd Qi WPBoT SHUA R pERIMGEISE & PB1% he
openjdiseent fhe bBenifEPRAMhe AP Ak Bolcaitdyvidbe pqgseaﬁ@m ARbAigA fnRingnt ed to
al l ow™a nol di ng conpound i ntroduced ~ through the nold gate to flowinto the

openthergtiraugthe support substrate in a downward direction. MKE/ 729437.1 30 12
JUN 2006 61. A nold for encapsulating a sem conductor die, conprising:

58.  The mold of Claim 50, wherein the mold is structured to allow tlowing of the molding

compound onto the second surface of the die.

59.  The mold of Claim 58, wherein the mold is further structured to prevent flowing of the

molding compound onto the second surface of the die.

60. A mold for encapsulating a semiconductor die, comprising:

first and second molding plates, a chamber, and a mold gate providing a conduit for
introducing a molding compound into the chamber;

a die unit comprising a die having a first surface, a second surface, and sides; the first surface
of the die with a plurality of bond pads thereon; the first surface of the die mounted onto a support
substrate with the bond pads exposed through an opening of the support substrate; and

the die unit positioned in the mold with the mold gate oriented perpendicular to the opening
in the support substrate, and the die and mold gate oriented to allow a molding compound introduced

through the mold gate to flow into the opening in the support substrate in a downward direction.
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first and second nolding plates, a chanber, and a nold gate providing a
conduit for introducing a nolding conpound into the chanber; a die hi N 2006
conprising a die having a first surface, a second surface, and sides; the
first surface of the die with a plurality of bond pads di sposed thereon,
the first surface of the die nounted onto a support substrate with the bond
pads exposed through an openi ng of the support substrate; and the die unit
positioned in the nold with the nold gate oriented perpendicular to the
opening in the support substrate and the die and nold gate oriented to

al | ood.a nal dolddocamppsiiatingwd sendoesbictdrdigugdptiiegnol d gate to flow directly
onto the %irst surface of the die in an upward direction. 62. A pold for
encapsul atifshgihsesand Bldng Phitesy p charmbsmpidss mgld g4te RroVAKiAG a5eBMH! I di ng

pl at . : t iding a conduit for introducing a
nn|d?ﬁgdgﬁﬁggﬁﬁﬁa?ﬁ?@g¥%8&§k%%§§F$a§&§¥e unit conprising a die having a
first surédeanitccogooig sdieflacmg afidt sirfhes;a dehend surfice sandfsades; theffirttwarfdce

W th plural ity of bo pads , di.spos thereon; the_ fir surface of the die
mouneble g Hita p&aalqur}dbgaggﬁﬁl%lépwf %qw, ﬁverferstp%a@u’eszg%‘g &iF MRERIGY IPnihe
open] f : i i [ LRt nol d

o R AR HRR K bl S e ol Rt Of BEShpoREBle 8 TT1
subst r at ethealslumio poditi@regdn tire bkl with chetmoldi gapenisanital pavpeidivgl araspleioykning
directly into gne end_of the openin%. 63. A npld for encapsulati%gﬁa

seni BAB sReFt sybsrate apghthedigagnd mpldsgate paentedrlonnt aoldng cemeaundyingmguessl |
and t i di . i ient r Iy i ound into
the BrEldnoRf iR AbRRuRP I he HEl sultil AIHE bR B0 TRy UL ERER TS
surface, and sides; the first surface of the die with a plurality of bond

pads di sposed thereon; the first surface of the die nounted onto a support
subs6?at eAvineld fonencgptitiatidssearpordigtor Hie GyRPENGpeni ng of the support

subst r at e; ' j Si,tj ' i . ate
oot P I B e ASEL AN L AECRLEp A RELRS,
posi introtdesng B nididingebhpbondlinsp geshambe®l di ng conpound i nto about the center
of the opening. MKE/ 729437. | 31 12 JUN 2006 64. A die assenbl onpri si ng:

¢ ; . , C
a seni conddietiit mprisEig disihayingsnirshamiacsa sgapnsow faes.c9d sides; %ﬁ firstapiae])
| ayo ' : u r [ - i ng
2 TR G B BBR BP0 e B OREH LRSI 1
support substrate with the bond pads exposed through an opening of the support substrate; and
the die unit positioned in the mold with the mold gate oriented perpendicular to the opening
in the support substrate, and positioned on the mold to dispense a molding compound directly into

one end of the opening.

63. A mold for encapsulating a semiconductor die, comprising;:

first and second molding plates, a chamber, and a mold gate providing a conduit for
introducing a molding compound into the chamber;

a die unit comprising a die having a first surface, a second surface, and sides; the first surface
of the die with a plurality of bond pads disposed thereon; the first surface of the die mounted onto a
support substrate with the bond pads exposed through an opening of the support substrate; and

the die unit positioned in the mold with the mold gate oriented perpendicular to the opening
in the support substrate, and positioned on the mold to dispense a molding compound into about the

center of the opening.
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65. A die assenbly, conprising: a sem conductor die conprising bond pads
situated thereon in an |I-shaped |ayout, the die nounted on a support
substrate having an |-shaped openi hg such the bond pads are exposedosshr ough
t he | -shaped opening, and an adhesive | ayer between the die and the support
substrate, the adhesive |ayer conprising an |-shaped opening correspondi ng
to the Iles hapgdii@pseéﬂémg, d@fnptghﬁg &L@Wohdlﬁwbsgtel’ogh'@ngﬁ@boﬂ piue(sjlaﬁﬁemﬁﬂrgon
conpri sing onductor die nprisin on s sjtuated there in an
T haped Mepdatired FRot: G s Pt G & S Pap U TS ABGLS o RS P B B ped
openi Ng sp&R phitire HOOLd pRBiSghahrel-dxRaspehiddr ough the | -shaped opening, and an
adhesive strip between the die and the support substrate on opposite sides

of the |I-shaped opening. 67. A die assenbly, conprising: a sem conductor die

conpri si ngs bongd di’@-ﬁi:éerﬁlbl%%h@ds&%%rs@ﬁxrbondd%toﬁﬂlel cofpARARE bbitygidt sitdat@ tibrdn
nounted on a support substrate having an |-shaped opening with the bond

pads expotied s fpostnibe dedrunied oaaéw?pﬁg satﬁaata hexipe Helshaesd openipg sush 8 al

edge of t b&ﬁdqﬂags ar8 RSN kR -sRpeli Qﬁerﬁd@?%in SIMBH I BY R be®Ben the @icCand
assenbly, conprising: a sem conductor die conprising bond pads situated

t her eon thﬁ sgpport- syhgisisd theagibesive lays c@mgrisiggian dahaped ap%wqesp:?aﬁgs fuaths

having anj g, Jaaog,gﬂngmﬂéﬁﬂ Wit tddstdae  bond pads exposed through the I-shaped
openi ng and | e adjacen t he opening of the support substrate, the hole

providing a passage through the support substrate. 69. A die assenbly,
conpri si ”Pﬁaygutﬁ%@ %M?t&hgﬂhlﬁgs%%meoﬁmgn RRNGm gﬁgﬁg Ebﬁduﬁafd%’;tlialzﬁrﬂ?e%n

| - shaped and a supp ubstrate having | - shaped opening and a
hol e t hr ong ltshaped daybust tihaﬂ@ eRinted ene Stlmrt@\détwtﬁ@avmm@ lashepadoppriegisugh thehe

support SH&%&;&&E&% é’)épk%g?ﬁ;ﬁuéﬂggégl %?&%ﬁgéﬁ&gﬁ é%Hfg Qtrﬁ'ia%tv&eeépéltﬁﬁe%&’&%”' ng,

a gap bet a perip e openi ng e support
subst r at esupaertisubkteathal @pposie sidey efdhe lmapeﬁheermge assenbl y of any of O ains

64- 69, being at |least partially encapsulated to forma die package. 71. The
di e assenbly of any of C ains 64-69, wherein the substrate further conprises
bond padéti ngArcﬁe gis¢roigly ewmiphging asemB2ndi2tod did cbﬁﬁﬁsiﬁg bon'ﬂh&ldd signated Slendohy  of

Caim71,. furt S|n enent connectin ads t t he
bond pad’ FiAlgsPPed HEORThE Wl Ouatsegé’%ﬁwaﬁ SBRERE b95s GrLPard BaEs il e
connect t bedlpaddexpadid tiroughhie beliagled opening and a gap between a peripheral edge of the die

and the opening of the support substrate.

68. A die assembly, comprising: a semiconductor die comprising bond pads situated thereon
in an I-shaped layout, the die mounted on a support substrate having an I-shaped opening with the
bond pads exposed through the I-shaped opening and a hole adjacent the opening of the support
substrate, the hole providing a passage through the support substrate.

69. A die assembly, comprising: a semiconductor die comprising bond pads situated thereon
in an I-shaped layout, and a support substrate having an I-shaped opening and a hole through the
substrate adjacent the opening, the dic mounted on the support substrate with the bond pads
exposed through the I-shaped opening, a gap between a peripheral edge of the die and the opening

of the support substrate, and the hole uncovered.

70. The die assembly of any of Claims 64-69, being at least partially encapsulated to form a
die package.

71. The die assembly of any of Claims 64-69, wherein the substrate further comprises bond

pad fingers situated thereon.
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pad fingers. 74. The die assenbly of any of Cains 64-69, further conprising
an el enent for connecting the die assenbly to an external electrical
conmponent. 75. The die assenbly of C aim 74, wherein the connegi jiNg2db enment
conprises solder balls. 76. The die assenbly of any of Cainms 64-69, further
conprising an elenent for dissipating heat fromthe die. 77. The die
assenmbl y af Oﬁieraie?ﬁsermfam]amx e @Rt cotipisinas blbmert lcBARBiNgGRRING 8% 18 heat
sink. 78. The die asse y of daim77, wherein the heat-dissipating el ement
i s sel ect®@benddad fingers. gr oup consi sting of an extruded al uminumplate, a

sol der dam and a solder ring. 79. An external eI ectroni c corrponent
electrically connected to the die assenbly, of &@69 80. The
el ect r oni & conpsridnpssenbd EP%FH‘]‘“T@Z Wécr“e"?ﬁ‘dtﬂﬁé‘”@ﬁ é?,"c“reffﬁ]‘ecb%r?ﬁ e Rogfipr i ses
a print e}g,dq;néé;yl t board. 81. A panel, conprising multiple die assenblies
according to any of Clains 64-69. 82. A nold for fabricating a sem conduct or
di e package, conprising: a pair of nolding plates each defining a cavity to
provide a;c haﬁhﬁ:rdlwﬁ'ﬁanﬂlp%fm Slf@lglmsmtlaéQeﬁlrﬁ’iEIecoq{}rﬁbﬁ]gQﬁ'%fen{eﬁ%t B&hectiagd a
mol d gate providing a cohduit for introducing a ding conpound into the
chanber ; thhdicawskuiblyde an gxtaondl diselrival copponesit. t he rml d| ng plates; and a
board-on chip die unit positioned between the pair of nolding plates with a
die of the die wunit situated within the cavity of the other of the nolding
pl ates, s#.d dite dwassnedy ofClainsppberein thedosnectingclanmp edmprises saldgk badls.bond sl ot
wi th bond pads of the die exposed wwthin the wire bond slot; the nold gate
positioned in the nolding plate about perpendicular to the support substrate
to di spente nolldidigasenpywhdny of Clatnires4i% &irthonebngirising ah elamsnsiopdissipating
substr at eheatstsorr]ra'te‘gilgN 2006 83. A nold for fabricating a die sem conductor
package, conprising: first and second nolding plates, each plate defining a
cavity to provide a chanber when the nolding plates are positioned

t oget her,_ .t he first efi fir aV| and A mol d, gate
defi ni ng 7a7t con@lﬁ(ﬁ ?f‘)eimbq%? g‘u’“ﬁﬁ&’gge‘ n}fg’%at Sisst ats%eﬁ %{ Re HHSR avi
and a board-on-chip die unit p05|t|oned between the rml d| ng pl ates with a

ol at o, ol aTE WbareEl gh Cr g e scrpateating AEmaT i Reclld ol e

group consisting of an extruded aluminum plate, a solder dam, and a solder ring.

79. An external electronic component electrically connected to the die assembly of any of
Claims 64-69.
80. The electronic component of Claim 79, wherein the electronic component comprises a

printed circuit board.

81. A panel, comprising multiple die assemblies according to any of Claims 64-69.

82. A mold for fabricating a semiconductor die package, comprising;

a pair of molding plates each defining a cavity to provide a chamber when the molding
plates are positioned together, and a mold gate providing a conduit for introducing a molding
compound into the chamber; the mold gate provided in one of the molding plates; and

a board-on-chip die unit positioned between the pair of molding plates with a die of the die
unit situated within the cavity of the other of the molding plates, said die mounted on a support
substrate comprising a wire bond slot with bond pads of the die exposed within the wire bond slot;

the mold gate positioned in the molding plate about perpendicular to the support substrate

to dispense molding compound into the wire bond slot of the support substrate.
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conprising a wre bond slot with bond pads of the die exposed within the
wire bond slot; the nold gate positioned in the nolding plate about

per pendi cul ar to the support substrate to dispense nol ding coaunghos Nt o
one end of the wire bond slot of the support substrate. 84. A nold for
encapsul ating a sem conductor die, conprising: first and second nol di ng

pl ates, esmch EA aioejl igﬁfabﬂéalﬂﬁg adﬁamremdtxao;gfaamigdeoﬁFﬁﬁwber fo[] med hUp]?n
positioning t nol di ng pl at.es together, a no thin the first
mol di ng pl at e ferﬁraéé.seﬁf’ﬁ@ Wit ef%'r 5 A RRF ﬁﬁ"t&q?rBTodl fig CHMYSIHE" i nt o
the chanmbgg mol@u'%lp&tdémet poRIIBRYdI 16 cit@r, theTtir® nivddihdBlatd dbfirisd a Hisf dadLanda ¢ ond
surface, and si the first surface of the die with ah€§| urality of bond

pads di sp%ﬁ‘?éﬁ‘f“ﬁé?é‘aﬁu“tf?’iémﬂ peine 3Epidipgsompound dntgiths irgt 64 edont o a suppor t

substrate with tdagl-8p&tp BRARItHNAGRE bk e MIIRRNENBI W aldREofSHPBIR fuhit
substrate; and the die unit positioned in the nold such that the die is

si t uat ed sipeted Withingheceayity of B seqead moddinghpfate |SHH S PPUN! ot PPRR SHRSITHC gat e

Is orientggdp Hﬁﬁ%@@«% %Hdasr;otwhtbh@d ?ﬂ?@ﬁtﬂgdlb Bkl itHAPAE bire BURBAGAL € and
positioned in the first nol ate to di spense a mol di ng conpound into

one end of saﬁl@lmélﬁéﬁer@ﬁ“ﬁﬂqdh@“?wpfﬁ@ﬁ& plaigLabeut aerpendglar thide syipart sybstita m 84,
wher ei n tHQ;0i g AR n@%ﬂpgﬁh%@aﬁe &l 'OFfMe Qe bOn Rt BMHR stioH s trate OMPOUN

i ntroduced through the nold gate to flow into the opening on the support
substrate |n a downward direction. 86. The nold of Claim84, wherein the

di e and SRR EeRSFALAL: ik AR iiag,; compound [ ntr oduced

t hr ough t e m)l gate t Into the opehing on“the su pport substrate in
an upvvard di rfgsttand necoddy molfing masésdeash pBleadefinigg a thé'rtelprp\f’tdﬁ@ ciiprabag fgrmed

conpri ses, %%B%lg’n‘? %’ﬁ)%nmgldﬂg él&%e{oééthﬁ‘?d% Plnold ﬁe?ﬁh@l&gtiﬁl emB{%]%@ég&e of the

support sd’bst I passa di'ng conpdun roug
nmol d of GiravidmBd condhie fegiimrotiengid woldimgcothpount éto thentmmitses a hole in the

support substr dj acent the ol en| n t he % | vi des ge for
a nol di ng corrpo%n f’%t et oule tﬂﬂlqd%eoﬁbse &1%'1%: nol dS'd(?sE %?2?521 84,
wher ei n tsheadi & thaidte wmlnrprplwemya)fgmpd lpeiswegnsed theeorphier fitst edfpee of thet dhe die
and t he openi t he trate; .and t u sub at e rther
compr i seanamgoita® agned APRRHS it R ned Mot e R obsrl e A hPetA e
passage fsabstatet@lddi ng conpound
the die unit positioned in the mold such that the die is situated within the cavity of the
second molding plate, and the mold gate is oriented perpendicular to the opening in the support
substrate and positioned in the first molding plate to dispense a molding compound into one end of

said opening in the support substrate.

85. The mold of Claim 84, wherein the die and mold gate are oriented to allow a molding
compound introduced through the mold gate to flow into the opening on the support substrate in a

downward direction.

86. The mold of Claim 84, wherein the die and mold gate are oriented to allow a molding
compound introduced through the mold gate to flow into the opening on the support substrate in an

upward direction.

87. The mold of Claim 84, wherein the die unit comprises a gap between a peripheral edge of

the die and the opening of the support substrate for passage of a molding compound therethrough.

88. The mold of Claim 84, wherein the die unit further comprises a hole in the support
substrate adjacent the opening, and the hole provides a passage for a molding compound

therethrough.
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t her et hrough. 90. The nold of Caim 84, wherein the nold is structured to
allow fl ow ng of the nolding conpound onto the second surface to

encapsul ate the second surface of the die. 91. The nold of C aihpuddzoesherein
the nold is further structured to prevent flowing of the nolding conpound
onto the second surface of the die. 92. A nold for encapsulating a

sem conductor die, conprising: first and second nol ding pl ates, each plate

defining a cavity tqQ provi chanber upon ositioning the npldi | at es
t oget her, $%and Al Oﬁgfaém\%ﬁt‘ﬂli‘eﬁe"ﬂ ds ‘F%HCOWBS%?F ﬁéa%PﬁWge%ngﬁrﬂﬁggeg
condui t f @k dieha @@Wpehsg & thD4PpADsUBRIARY BiTkhé AipPort A seNafI@Er compelies aliblet
conprising_a die having a fjrst surface, a second surface, ‘?lgd si des; the

first sufdised Bf opprngliaad\ihe Bam a thealrals yrogide BoResassder AHEPIEHR Sompand
| - shaped pafetgdugh. the first surface of the die nounted onto a support
substrate with the bond pads exposed within an |-shaped opening through the
support substrate; and the die unit positioned in the nold such that the die

is situatesl W ikl Rold' @ 84 Werdih e i ANGhubRledith gl AoRing@Tdnd A6IdHR! d
gate is oriented perpendicular to the opening in the support substrate, and

the di e apempeptdioniathe secppd yiriaenip sacapylag thesscandsyriasetd teshound i nt r oduced
through the nold gate to flow into the opening in the support substrate in
a downward direction. 93. A nold for encapsul ating a sem conductor die,

conpri si ndt. fi The maldcpf<Seiondt. mdlewimie modd sJurthes stugired © prevenhflpying of ity to
provi de amﬁﬂ?{%ﬁﬁ{np&{ﬂﬁ%ntoRQeSJeEén‘a{%LH&etohﬁe_ !di ng plates together, and a nold
€ p

gate within rst nol di ng ate providing a conduit for introducing a
nmol di ng conmpound into the chanber; a die unit conprising a die having a

first surggce_, A%a‘??oggﬂtgﬁ%g%@?ﬁeﬂﬁg&dﬁ&gf% c&?@ﬁg%rst surface of the die

with a plurality o ereon in an [ ed pattern, the first
surface of thérstael sroendtrecldioptptetes, sulplikct definipg reaviey i nrbvide chrorbdr preds

d wi_thin. | - ' - , o th
ai o uni t Bl ey SARERCRARIEG and LU P RRL o BHBIACHEyiaRR, e
cavi ty of cdndeit fos gtodatimgd doldyg pbrapeind atathe lembel;d gate is oriented

Gat & are or ent 4 45 SRFRE =l bV LBRR ke LRbAR Fura fod Dl VB BT ©
gat e to fhwhcdofitbedik wiihnt @urklig of peni pags tharebhm appapet! pstdys;tthafist sunfacerofupwar d
directi Nihe 156 n]igun‘gelffl\éngooe? ?upport substrate with the bond pads exposed within an I-shaped opening
through the support substrate; and
the die unit positioned in the mold such that the die is sitvated within the cavity of the
second molding plate, and the mold gate is oriented perpendicular to the opening in the support
substrate, and the die and mold gate are oriented to allow a molding compound introduced through

the mold gate to flow into the opening in the support substrate in a downward direction.

93. A mold for encapsulating a semiconductor die, comprising:

first and second molding plates, each plate defining a cavity to provide a chamber upon
positioning the molding plates together, and a mold gate within the first molding plate providing a
conduit for introducing a molding compound into the chamber;

a die unit comprising a die having a first surface, a second surface, and sides; the first
surface of the die with a plurality of bond pads thereon in an I-shaped pattern, the first surface of
the die mounted onto a support substrate with the bond pads exposed within an I-shaped opening
through the support substrate; and

the die unit positioned in the mold such that the die is situated within the cavity of the
second molding plate, and the mold gate is oriented perpendicular to the opening in the support
substrate, and the die and mold gate are oriented to allow a molding compound introduced through

the mold gate to flow directly into the opening in the support substrate in an upward direction.
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94. A nold for encapsulating a sem conductor die, conprising: first and
second nol ding plates, each plate defining a cavity to provide a chanber
upon positioning the nolding plates together, and a nold gat elavunNidoné t he
first nolding plate providing a conduit for introducing a noldi ng conpound
into the chanber; a die unit conprising a die having a first surface, a
second surface, and sides; the first surface of the die with a plurality of
bond pads) hereon t he e af. the die nounted onto a

support sdgéfggﬁﬁeuﬁrﬂwﬂﬁ mwgﬁﬁw“mﬁ"&m%rg é@"PH? 6%igh an opening of the
support  substfirsttaad sesodd trivddicd elatuﬂrehclnﬂste eforiegla cavity te pryldd asehainbérhgbn t he

Gat e or: dit Dt ey baRAe P are Chv ek alin gty ROPR S AP Re BiBar P V5,07 ©

positioneﬁn@ﬂnbhﬁnunkdgh@uﬁhqpem&ﬁumimmhﬁnmgmb@npound drrectly into one end
of the opening,

encap%u gfn sem o (% 3

conpri sing: fi¥$f “&ﬁ&‘“&&%‘%ﬁda IIUl“r'ilé ATk S e&éﬁcoﬁﬁaw aca’e?“ rF' e ity to
provi de sughandfehe df2OWith raqﬁmramtpmfngnd Ipsdsrm:tpdsdaghabar, el fingedrfies of @rddia nol d
gate within the first nol onduit for roduci ng a
ol i g BB DgPOn e B et Fod AP HERE gt 1 ST o g a
di e havi ngbdrafel 45t surface, a second surface and sides; the first surface

of the die with a plurality of bond S reon, the flrst surface of the
die rmounted dht eleangwaﬁarre g&ﬁ‘am&‘@éu&r rhht ﬁé‘eﬂéﬁ@a&éds‘“lé&ﬂﬁsf@&‘%i’ftﬁ?n an

openi ng tREQUALIEIRE pla RROfitte ﬁUlQS%?feaérﬁnteH%rp@h(ﬁcﬂmltb tROSpdningNBdhd Ku &e mol d
such that the die s situated within the cavity of the second nol

pl ate, anybyiie. #hdirgsifeted op shegpqld ty digpenssgurcldiag fﬁrﬂﬁum%ﬁct Y B1Q pps earbe?#lﬁg in
the suppgk &néubstrate and positioned within the first nolding plate to
di spense a nol di ng conpound into about the center of the opening in the
support substrate. 96. A nold for fabricating a sem conductor die package,

conpri si ng: fIA%roI@feﬁe&%‘s@aﬁng@sleml&gd&t@rrescongae plate defining a cavity,
t he nol d havrqg a sin nold gate, said e di sposed through the
pB

first molding fphleand ss@nénnp&reela@s B¢ hap Ity de%rﬁ)aeﬁatyrtwtpvaiecar@ﬁﬁéw ypeR med by
o ol di
the cavi tdoﬁzl‘ﬁo}rl fhe RRF; ﬁgbﬂ&!ew Eﬁ %ga%dwg%@ﬁtﬁiﬁ tﬂie%?ttrgmm% %]ﬁovrdm

boar d- on-c e unit 05|t| tween e first an nol d|
pl at es, tdwedldnfer lntmdtlcme@mmﬂlsgﬂglmwm istorfeaahrberoamda suppor t substrate such

R 2o, P, BLOE A 10 IRORRE AN B SR Mo
sides; the first surface of the die with a plurality of bond pads thereon, the first surface of the die
mounted onto a support substrate with the bond pads exposed within an opening through the
support substrate;

the die unit positioned in the mold such that the die is situated within the cavity of the
second molding plate, and the mold gate is oriented about perpendicular to the opening in the

support substrate, and positioned within the first molding plate to dispense a molding compound

into about the center of the opening in the support substrate.

96. A mold for fabricating a semiconductor die package, comprising:

first and second molding plates, each plate defining a cavity, the mold having a single
mold gate, said mold gate disposed through the first molding plate to dispense a molding
compound into a chamber formed by the cavities upon positioning the molding plates together, and

a board-on-chip die unit positioned between the first and second molding plates, the die
unit comprising a die mounted on a support substrate such that bond pads on the die are exposed
through an opening in the substrate, the die situated within the cavity of the second molding plate
with the bond pads exposed within the first cavity and the mold gate oriented toward opening of
the support substrate such that a molding compound conveyed through the mold gate is dispensed

onto the bond pads exposed within said opening of the support substrate.

36



wi th the bond pads exposed within the first cavity and the nold gate
oriented toward opening of the support substrate such that a nol ding
conmpound conveyed through the nold gate is dispensed onto theipbandgads
exposed within said opening of the support substrate. 36 12 JUN 2006 97. The
nold of Claim96, wherein the nold gate is disposed through the first

nol ding plate in a perpendicular orientation to the second nol ding pl ate.

P17t mol B ng. PRl oL G Shat e e Gratg et hbents dlvapang e RER g | o

di spensedin@pt@edditilad ofertdtion Rethe fdoed mélbiag prapeni ng of the support substrate.
99. The nold of Claim96, wherein the nold gate is situated in about the
center of the first nolding plate such that a noldi ng conpound di spensed

t Per ﬁt hr oaggh i”ﬂmedig@l@@ﬂ@ﬁdn 981 Whdrdi@ t}iléijrﬁ}l@gate ﬁgﬁipbsédhﬁroﬁgﬂﬂ]eﬁr@fno}jdﬂﬁg pmegi ng
of the support substrate. 100, A or fabricating a sem conductor die
package, V&M asanﬁ'd!ﬂngng?un&ﬁ’&P%g%Ware%q"aL ﬂfgdlmeaﬁeeg?mé%ﬁe Bl e endaf ng a

cavity, tdRniAPbhdapfgsdsitdtd)gl e nold gate to dispense a nol di ng conpound
t heret hrough rnto a chanber forned by the cavities upon positioning the

nol di ng pl ates together, the nold gate di sposed through the first nolding

plate in g perpgndsg ek @iaifrdeeWhétinqhe mldtAR §seaRd ifabsli e Rhf 6f thamwkia die
nount ed on a support substrate positioned between the first and second

nol di ng peldineplajg turh thaba iokding ¢omppend dizpersed theprghreyal is gispamsedrantas e discpt
mol di ng pligh@nddehidr HORDRAMS of fhe Ybpott sti@ped pattern on the die exposed

t hrough an opening I n the support substrate, such that nolding conpound
di spensed through the nold gate is flowed onto said bond pads within the

openi ng ofgy th n%%?fgnkri&%hgﬁEe?ﬁiéond&c%r-d'a%a@@lgg, cgﬁﬁgriéif?%” cating a

sem conductor di e package, conpri sing: flrst an econd nol di ng pl ates, each
pl at e def i ni ngfirat a@vsctand mdalding iplatas, eash diategdgdiningen caydyypthe sokdyhayingopsinglb d gat e
to di spen i r i f t he
cavi t o5 s Hspthst ATRAMAL ARELE Mot lleh ThE o ERBH Ao A R ol £

di sposed tpon gugjtioninghthe fialding piale itopgthpt, dicemold gatepdisposaddhoutathediritenslding on t o
havi ng bond: Bk nRelbroricffiodo BRI R RET Y G°0h & support
substrate witha thendmored guaad suppxip eslsdtataipbiifiened rbetwesin dpefitsopeniengnd méldinggh t he

rs'rglpgf):]; ;RL{%?%{SV% the Jieh %tu%ﬁaﬁewqmit}/ th %%\!ri%yl mﬁg se%gl%dwr%glﬂintghp at(]:, Iwritﬁtb{)g‘(gl gadsse;r(l: %‘d
I-shaped pattern on the die exposed through an opening in the support substrate, such that molding
compound dispensed through the mold gate is flowed onto said bond pads within the opening of

the support substrate.

101. A mold for fabricating a semiconductor die package, comprising:

first and second molding plates, each plate defining a cavity, the first molding plate
comprising a top mold gate to dispense a molding compound therethrough into a chamber formed
by the cavities upon positioning the molding plates together, the top mold gate disposed through
the first molding plate in a perpendicular orientation to the second molding plate; and

a board-on-chip assembly comprising a die having bond pads in an I-shaped pattern
thereon mounted on a support substrate with the bond pads exposed within an I-shaped opening
through the support substrate, the assembly positioned between the first and second molding plates
with the die situated within the cavity of the second molding plate and the bond pads exposed
within the cavity of the first molding plate such that a molding compound dispensed through the

mold gate is flowed onto said bond pads within one end of the opening of the support substrate.
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with the die situated within the cavity of the second nolding plate and the
bond pads exposed wthin the cavity of the first nolding plate such that a
nol di ng conmpound di spensed through the nold gate is flowed ontieJesizehebond
pads within one end of the opening of the support substrate. 37 12 JUN 2006
102. A nold for fabricating a sem conductor di e package, conprising: first
and secondoxol dimegd p:ira?zibesatmgeaenhncpxhcatterdieb;icmgagccmpeiam'gty a chanber f or med

by the cavities u siti,.onin the di n ates to e nDId
havi g a o ol SehBRGRaBREmSPE Rk, Foer B d0RE B oS, P RRh ey
conpound kavitizs tupén pdSEiti‘dﬂ&fg,thé heldimd plagatogettiers pak e mdléhhevigd atsinglef molﬂtgamol di ng
pl ate; and a. board- ssenbl y..co S di.e Y ads .in an
. haped Bareded ol BonPubERE At Bins i o ot bR R P BERe pade
exposed Wihrhligh ttefirdtnsdipeplats] . t hr ough the support substrate, the assenbly
positioned between the first nd second in W th the d|

DSt od wi i B TN BFDIR SOPON HeTBETtNa ot Tk CpItabas Shch rhaRech

conmpound 1@icoR eitaB@d Ll  ¥eipolt absiledwiia il boal alid expobanahini s Hlﬁpﬁdsl&nt 0
bond pads within the slot of the support substrate

103. A nol d.for
fabri cati Hgough &esperRorauRiigte: Bf éssw@ka@%twﬂe BRSween;t “’%“éé?‘i""%?“’ﬁ’mgd’i‘%‘ij

pl ates, eagh Rl &t eindeliwiioihe ceall dfithe geb@ldrmdmtnmmmcmuﬁt hgldhgBingogat e,
sai d ol d gate dlsposed through a first nmpldin te at about the center of

the pl at edisparerddhigugly Ge giRldeanpinipsioe Hsmpercis fgrr P%%%."ddli’aés Wb B9kd Msads i n
an | - shapgegpptifvekdie. t hereon nounted on a support substrate with the bond
pads exposed within an |-shaped slot through the support substrate, the
assenbly positioned between the first and second nolding plates wth the

die situafed WAt fdrRibrica ta)ée[ﬁfcoﬁdﬁ@toﬁﬁﬁBibﬂag@éd%p?igm | ate, such that
nol di ng conpound di spensed through the nold gate i s dispensed onto bond

pads at about &Rar @%m@lémg@tatqsh@c%p@te d@ﬁmtlmcavstm,ﬁbernpidéwwgraétnele maid gatan
assembl y {0y Br’a%gae%gbgggﬂg%&hg haG ;F'g dpxaggi%blﬁlt gﬁt@eofrmé flaBCH@r di ng to any

of dCains 96 oun panel of nold
units for fabr ﬁd@z@ndrvg afyip tlasghldy @eppa@agbfs ha\elcmqudsmdg imant b- q@hmﬁdnmﬁd@

accor di ngthte%oﬁ'ﬁyouﬂtfed gna’cl g@)ﬁgﬁ sul]JsQer witl thelig)%d HQ e)gﬂ?)ged ﬂvﬁﬁn 4 f:@llaéie .enbl y

for encapsul a tl ng a semdc uct or i e, COprI’I conpri S ng I rst
and seconthrongh thersgpporatestrateethe hssprhbly eomrefmpmbqﬁgeea thiaﬁnsit apd secoadmniding plates

with the die situated within the cavity of the second molding plate, such that molding compound
dispensed through the mold gate is dispensed onto bond pads at about the center of the slot of the
support substrate.

104.  An assembly for fabricating a die package, comprising the mold according to any of

Ctlaims 96, 100, and 103, and a molding compound.

105. A panel of mold units for fabricating multiple die packages, comprising multiple molds
according to any of Claims 96, 100, 101, 102, and 103.

106. A mold assembly for encapsulating a semiconductor die, comprising:

a mold comprising first and second molding plates, each plate defining a cavity, a chamber
formed by the cavities upon positioning the molding plates together, and a top mold gate within
the first molding plate;

a board-on-chip die unit comprising a die having a plurality of bond pads on a first
surface, said first surface mounted on a support substrate with the bond pads exposed through an
opening through the support substrate; and

the die unit positioned in the mold with ends of the support substrate situated between the

first and second molding plates, the die situated within the cavity of the second molding plate with
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formed by the cavities upon positioning the nolding plates together, and a
top nold gate within the first nolding plate; a board-on-chip die unit
conprising a die having a plurality of bond pads on a first sufj@¢swessaid
first surface nmounted on a support substrate with the bond pads exposed

t hrough an opening through the support substrate; and the die unit

posi t i oneglgdpteiviten thalsGppoitisbbsea@ andfaid Meldiigpds] anduhsinbidigateiritntad wdebet ween

the first and second . nol di | ates, .the die situated.within the cavity of
the secoroRBEaTRE B dresaran o Bt RS b4t e pE otk fehers g
substrate and said nolding plates, and the nold gate oriented to deliver
nol di ng conpound y onto the bond pads within. the opening of the

ownwar d
support sifst r%tf’@?d %E};IF%I%}OHBTCGPS&?QB%?V"Toﬁﬁucécﬁ(‘fléf‘p‘éq}?%ﬂsl“ﬁg a sem conduct or
die, conprisi ngmold cHMpiGkisOReN dnd sdtgnd inbBing Phieks SREIOPIake AOfitdhHPcaltAta@Samigach
pl ate defi ni ngbcya cavity, a chanber forned li)y the cavities upon posjtioning
the ol di lREnesh byt B¢ coFa R Posiinging thomoldpie ! dies taesilier-rang 2 tpm @ord gatg WP di ng
plate; a @i @rstRblding®R;i sing a die having a plurality of bond pads on a
first surface in an |I-shaped pattern, said first surface nounted on a
support subst radie U samrrREEBdirchayiaaa Phyalibseldond pasks gp 2 4wt syfen ing [hnstigh ¢ he

support suash! aieiirsefietaldBodit@ M fupPQs bbkPRERith et HdRd FRIshxPbsd 1R6LLR apT Sai d
support substrate fixedly maintained between said first and second nol di ng

pl ates, t¢nenigg drayigh ierseppofisubitiatet e cavity of the second nolding plate, and

the nol d gate g hr%%ﬁg)ogi@or@hlilpwemlﬁhnﬂe&ﬁ%pwmptpenEﬁuawatei@s%ag@mnm@@to
the bond pads wthin the openi ng{mof thetsu port substrate. 108. A nold
& HAiRSC

assenbl y bevreearseidpyst] andi 9eprd me he rdigisitated ovighin gierpgvita ohyhie gecond

conpri si j I I I Lty, a
chanber Foditk3iyss Ry BERAS MDA B SBhF ol RE DBkl Bifhafu g aHt

t oget her , thahehdapadsopithimthd openting alithetspportishbstrifer st nol di ng plate; a die unit
conprising a die having a plurality of bond pads on a first surface in an

| -shaped pattern, said first surface nounted on a support substrate with
the bond [PBds Axpbbascenttiy foughcapsulatiopesimepntiintadghcarm@isggpport substrate; and

the die unit pé’l%'%lh'c%ﬁr‘%'sir'. lrrst[]a%d ?%'og%l‘%lgﬂ ;g.‘?es %%{Erﬁ?l%tdgﬁrﬁﬁ £08 a.tcﬂar@?'r ow

nol di ng conpound to Tl oW onto e bon 5 S W n the ening in e

support siohsddriat the cavidn uppwpssitioning the molding plates together, and a top mold gate within
the first molding plate;

a die unit comprising a die having a plurality of bond pads on a first surface in an I-shaped
pattern, said first surface mounted on a support substrate with the bond pads exposed through an
opening through the support substrate; and

the die unit positioned in the mold with the mold gate oriented to allow molding

compound to flow onto the bond pads within the opening in the support substrate in an upward

direction.

109. A method of forming an integrated circuit die package, comprising the steps of:

providing a mold containing a die unit; the mold having a molding chamber and a mold
gate providing a conduit for introducing a molding compound into the chamber; the die unit
comprising a die having a first surface, a second surface, and sides; the first surface of the die
comprising a plurality of bond pads disposed thereon, and being mounted onto a support substrate
with the bond pads exposed through an opening of the support substrate; the die unit positioned
within the mold such that the mold gate is oriented to introduce the molding compound
perpendicularly and directly into the opening in the support substrate of the die unit, and the mold
gate is positioned at one end of the support substrate; and

introducing a molding compound through the mold gate to flow the molding compound

into the opening in the support substrate of the die unit to enclose the bond pads on the die such
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direction. 109. A nmethod of formng an integrated circuit di e package,
conprising the steps of: providing a nold containing a die unit; the nold
havi ng a nol di ng chanber and a nold gate providing a conduit fi®yuN 2006

i ntroducing a nol ding compound into the chanber; the die unit conprising a
die having a first surface, a second surface, and sides; the first surface
of the di@at teORPKIngico@peund!iti fakéd Yo bnd@achf fiadpetihg pOthe ufpbe seiahrate e bei ng
nount ed onto a support substrate wth the bond pads exposed through an
openi ng ofth4'K&d-support substrate; the die unit positioned within the nold
such that the nold gate is oriented to introduce the nol di ng conpound

per pendi cul arly and d|rectly into the opening in the support substrate of
the die uhi®t, Amgthodéorspragsulyingan integmy Ct“ic'b‘h%& cQmPHHRS BR BTt he support

substrat e; andprbﬂﬂlhg’qulﬁblﬂ%aﬁmgm lelmﬂmgccqaﬁmwradd tahh@d Patet pieviolmk G @atat fe fl ow
t he nol di ng conpound into the opening in the support substrate of the die

unit to eRBPBEREAFP! %@ﬂw@"ﬁ’aa%d B the1da@bes such 39 12 JUN 2006 that the

nol di ng conmpougigvibin fa'd?é/\@lﬂt ¢ @Qe RRhvH o St RPBE, AGeRhd biteacs AR Qidbs;
substrate to the %her end nethoé for enca sulathggan |nte%rated
i)

circuit direfirsesydaeq ofithgdie h@vns&fewgrabw .of Bpshnads dgposedhergom sheifiig) surfaes éihp

chamber afd naufRh dnod @up%ﬂ\éhgétﬂaﬁ Ritl HeMbnd ph@' expbSUur AAUSH BY ope &t {BQ
conmpound into the chanber; providing a die unit conprising a die having a

first surfugemt substetesond surface and sides; the first surface of the die

havi ng a pl ur t he
e mount b ortladide B SO0 fele AP BRaE: LG £R0or R LT AT TR M

openi ng ofomphend progspdicelady byt dizacdy intd theiapgninhe G suppaittsubstratehthe madldi goie t h t he
mol d gat e, Qf da%%gn%dta?ode%ﬁ QFitHgﬁ e‘hfﬁg of'ﬂ%gﬁ@gﬁs&%}l@éﬂ&i per pendi cul arly and

directly int e opening Int ort strat€, the nold gate being
posi tioned at mh@ﬂemdaoﬁMdMQC@pmnmﬁgwwﬁhﬂhemgdmy@nﬂwgﬂbsMmeémgaﬁummd

| nt r oduci ﬁ%s%nmhéj?%@ rﬁom?r?“é‘ug%&ﬂu%& Be follGc 0 @e %81%09 WSH SRV aib QE

conmpound OWs 1 n gin e support su rate 1o enc ose

bond padsmdding hemgived a;rﬂimteh &vomtdne enchafltish apgnicpofibaingpors subkteaeetd thier aler emie end

of the opening of the support substrate to the other end. 111. A nethod for
fabricating an integrated circuit die, conprising the steps of: providing a
di e conprilsi noA berdd fadsbridathpesddeg@atedcifcuit die, @mptisiagthentepsiofl - shaped | ayout ;

providing a die comprising bond pads disposed on a first surface in an I-shaped layout,
and
mounting the first surface of the die onto a support substrate with the bond pads exposed

through an [-shaped opening in the support substrate.

112, The method of Claim 111, further comprising: electrically connecting the bond pads to
bond pad fingers disposed on the support substrate.

113.  The method of Claim 112, further comprising: encapsulating at least the bond pads.

[14.  The method of Claim 111, wherein the step of mounting the die onto the support substrate
comprises providing a gap between a peripheral edge of the die and the opening of the support

substrate,

I115.  The method of Claim 111, further comprising: ptior to the step of mounting the die, the

step of attaching an adhesive layer to the first surface of the die, to the support substrate, or both.

116.  The method of Claim 115, wherein the adhesive layer comprises an I-shaped opening

corresponding to the opening of the support substrate.
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and mounting the first surface of the die onto a support substrate with the
bond pads exposed through an |I-shaped opening in the support substrate.

112. The nethod of Caim 111, further conprising: electrically l2duNa@6i ng
the bond pads to bond pad fingers disposed on the support substrate. 113.
The nethod of O aim 112, further conprising: encapsulating at |east the bond
pads. 114. The nethod of Claim1l1ll 1, wherein the step of nounting the die
onto the po . i el i hher al
cdge of t b ar SRR &G i FROBELARAPLALE B, SAMAT) WERGuRrRRb B0
of C ai m bkbrredpund theopenoigpf ihsiaghysivp tayerrwithghe ¢renisg eptho fupport sebisingje.t he di e, the
step of attaching an adhesive layer to the first surface of the die, to the
support substrate, or both. 116. The nmethod of C aim 115, wherein the

adhesi ve I 8yer ThompthedeSClaim 116sWwhgeid thepehdsivg layenis agespeohithefitsisutfee of feni ng
of the support bstrate. .40.12.JUN,2006 117, e h i

wherein t ﬁg S&%ih@%r VT né?/ué] Hng tsheadtlﬁi %%ngégqu%tsﬁtéﬂ%%b%%r %’eng'%osttp%@eg}l%@er

cor r esponcortehgnapeith thg opdnirtghd tledhgsitsebstratger Wit h t he openi ng of the support
substrate. 118. The nethod of C aim 116, wherein the adhesive |ayer is
attached to the first surface of the die such that, upon nounting the die

on the support Teahstho@beClainh el Qpdelemghoidhedie: aghesinpidset apeir of aihediesydirds
of the su

wi th the opepin ort substrate. 119. Th t hod of. Claim 115,
wherei nt R BAA LR PR RRRE RSl G &id itipens e PSS ofheE ot { hohed to
t he support substrate on opposite sides and adjacent to the |-shaped

openi ng. 120. e t hod of im11l5 erein the adhesive | ayer. conprises
P oai 1 ot TabihedhwtBod Phcain, i Sesheaitithe FESTs P Supitca pa of bt hon
that, UpPORAIMIANS thedirdt BerfA 6f A dik RechShdd APbH mSuE: titdes o the suppetn abktyate, el | PS
are attached to the support substrate on opposite . ideﬁ Smd adj Eecfnt to the
| - shaped 28i58Fs HiEPs #oattacheddo Mg SHRRPTSHbsERtg oopRopIte Siflesranf adiprat githe Fihppader
conpri sesos@lnger bal | s di sposed on the support substrate adjacent to the
bond pad fingers. 122. A nethod for fabricating an integrated circuit die,
conprising the steps of providing a die conprising bond pads di sposed on a
first surfgce TR APhbd sH@RRH 11 @%Akkin BOGic further comprises solder balls disposed on the

support substrate adjacent to the bond pad fingers.

122. A method for fabricating an integrated circuit die, comprising the steps of:

providing a die comprising bond pads disposed on a first surface in an l-shaped layout;
and

mounting the die onto a support substrate having an I-shaped opening such that the bond
pads are exposed through the I-shaped opening, and a gap is provided between a peripheral edge of
the die and the opening of the support substrate.

123. A method for fabricating an integrated circuit die, comprising the steps of:

providing a die comprising bond pads disposed on a first surface in an I-shaped layout,
and

mounting the die onfo a support substrate having an I-shaped opening and a hole through
the substrate adjacent the opening such that the bond pads are exposed through the I-shaped
opening of the support substrate, and the hole through the support substrate is uncovered.

124. A method for fabricating an integrated circuit die, comprising the steps of:

providing a die comprising bond pads disposed on a first surface in an I-shaped layout;

and

41



nounting the die onto a support substrate having an |-shaped openi ng such
that the bond pads are exposed through the |-shaped opening, and a gap is
provi ded between a peripheral edge of the die and the openi ng jafiuiheug
support substrate. 123. A nethod for fabricating an integrated circuit die,
conprising the steps of: providing a die conprising bond pads di sposed on a
fi [) st surf ﬁce tnﬂurﬁﬂlghhestﬂr}aﬂﬁtd al saywshbmtj hma.ugtblil Dglﬁbétﬁoﬂhfhg(aﬂd @ hale ShHpERMI t
substrate hav an.|-s e eni an ol e throu S rat

adj acent fhﬁesubsﬁgﬁl aipcenid ﬁgt" IPgt ﬂlépgl?i’ﬁd epS‘HQ %f‘ﬁ% g%eﬁ ‘}' %}bgﬁ ]{

| - shaped oﬁt[ﬁﬁllglolﬂgteQﬁpﬂthUBﬂtﬁ&QﬂlE hek bisrbiighttRe suppsht idb@trdﬁ@is&m&d%ﬁtlgi’ndhfgep gupport
substrate i s, upcovere é? thod f r fabric ng an | rated circuit
di e, corer'i°§’idF1£bq“P‘i%¢“§tp§B <6 Edé’ﬁ t}"ied‘ferfﬁ ed’P@“%‘?Fﬁ § UPPRY pads di sposed
on a first surface in an |I-shaped | ayout; and 41 12 JUN 2006 nounting the
die onto a_ support substrate having an |-shaped opening and_a hol e through

the substiZre Adpabadder iabrcatipes lﬁﬁg@l‘ié RirquEsie, sHRPrisERdhe 4 °Br e exposed

through the |- sRoRAd 2 iRERIPHsiRE bbREpRY RRPSSed SHRSTifsBbBfacd; rtﬁomhgatshmugh the
support substrate is uncovered, and a gap is  provided bet ween a ri pheral

edge of t HbsEtehaing Et‘hbShéEFé'rﬁH%@'"éForﬂWé“"ﬁPpﬁé‘f‘tel@ﬁ%tS?%‘te@t andox painoheRgd f or

fabricati pgnag tegﬁ]agr %er?onea alaeﬁdtdtrae,m GRIBY bijoSide LhR SHBOfaff scgRbRVindi N9 a
di e conpri sing dlspose on a first surface prOV|d|ng a support

subst r at ebmﬂaﬁéﬂ@rﬁs ISI@PR%@@ sistseoh the Gubstsap Adiadendo SherpRpiing RBthgat e segment and
a pair of shor Bq%[mtm@ltﬁé‘g@td%tosﬁtgrlﬁﬁﬁoﬁ ROkl BNALh Hﬁr%‘ﬁ@%@sutvﬁﬁm R RdEpAN

opposi ng ends of thé nmain segnent, and bond pad fingers di sposed on a side
of the subpningtoé thederogirsubstrgtet #nd mpedﬂ TR§P algnga rmrwh@ta edee oé thyidée and ap eddse

support Sgﬁ 2 1dalofie bn@LHoftEr éltﬁtgalpg eHQQFth‘é\‘ogéﬁlir%r h’ﬁ %%n"‘%ﬁ)t%q'ate()pem ng of the

support substrate, and provi ap al ong edge of the die and
an edge of at |east one of the shorter eIongate segnents of the opening in

t he suppo su r | SILho:

el ectri calrl%y cgﬁéng@h%d O]F@ambg%%%gﬂag%oﬁ'ﬁm L%h"mt tlr’?"g%y éérs:rlyntﬁgﬁlr t%? eﬁdb?rifg pad
fingers. mghm@e)pﬁemgmdhecﬁond:bal iﬁngm& further conprising: encapsul ating at

| east the bond pads, the bond pad fingers, and the sides of the die. 128. A

nmet hod for fabricating an integrated circuit die, conprising the steps of.
127.  The method of Claim 126, further comprising: encapsulating at least the bond pads, the

bond pad fingers, and the sides of the die.

128. A method for fabricating an integrated circuit die, comprising the steps of:

providing a die comprising a first surface with bond pads disposed thereon; providing a
support substrate having an I-shaped opening comprising a main elongate segment and a pair of
shorter elongate segments positioned perpendicular to and on opposing ends of the main segment,
one or more holes disposed through the support substrate on opposite ends of and adjacent to the
shorter elongate segments of the I-shaped opening, and bond pad fingers disposed on the substrate
adjacent to the opening; and

mounting the die onto the support substrate to align the bond pads within the I-shaped
opening of the support substrate such that at least one of the holes through the support substrate are

uncovered.

129, The method of Claim 128, further comprising: electrically connecting the bond pads to the
bond pad fingers.

130.  The method of Claim 129, further comprising: encapsulating at least the bond pads, the
bond pad fingers, and the sides of the die.
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providing a die conprising a first surface with bond pads di sposed thereon;

providing a support substrate having an |-shaped opening conprising a main
el ongate segnent and a pair of shorter elongate segnents posi tizguerdoos

per pendi cul ar to and on opposi ng ends of the main segnent, one or nore

hol es di sposed t hrough the support substrate on opposite ends of and

adj acent 13.t ha mesllmtdrfbleﬁabrejatjmgatietegre@dremmd@t cdniyeising sheatapd obpeni ng, and bond
ad fingers d|s subtrat nt to enin and unting
Phe di e ont o t HEY Qg sc anpSe RoHed afPh ol ol ol BolRling i

| - shaped subpedne hayingf art hselamdpcmamhg smbmtstrgtaemlucetnnghtatse@dent aalsd ponef tibrtérhe

hol es throu h the l_Léﬁpgort met hod of Cl a

167" ur ¢ RETERioREPReY P onrbRThh i feslo dun B St 0e s S s EE  PRE bond |
pad fi ngemsre HbBQ thrétigh thetdp@dn efbs@itabimrodpdsite dnds bk adjacgue tcsnhaghonendamml ating
at least the bon bond gers the sides of the die,

T2 JON 20t o U Rainstsoriot 4t ROk erh BER deagrond B eRraG rygn o e
conpri si ngpdnlhg, Akieps of : prOV|d|ng a di e conprising bond pads disposed t here
on a first surface; iding a subst.rat e ha ing an .l-s

openi ng conpr i BCHYng t{’ﬁaﬁ‘ﬁ W °ot'i’§éit‘ &sérﬁte ETh g‘athﬁaltor“ shg'?”f' e g’f‘"ﬁ?ﬁgat e
segnent s pasiniglo® the duport REEREHts Bhohfihat @t 1aiadore Bf B ROISS mgaugmde s@fpoftRebstra Bre
segnent, one or nore hol es through th emggéﬁg substrate on oggoslte ends

of and ad[Beswied. apd ¢ gep is Resvided alopdp gar the digrangd 3 efeeqiaphleest 8fetti ng,

and bond B@ghdrieﬂél@ﬁg%te@b%ﬂéﬁﬁﬁt&rbp%lhﬁ stthsdubpdresuBgiagacent to the opening, and
nmounting the die onto the support su %strate to align the bond pads within

the T-shaped opening of the support substrate such that at |east one of the

hol es through trhemsHaper @lal%mt fugh& c@ﬁtﬁrts:ﬁg‘ G@é’tﬁ@a@@moﬁﬂ%@ tH@BbddspathQWeded
al ong a peripheral edge of e die and an edge of "at | east one oOf

shorter eP@H@&#E“@@grrents of the openi ng of the support substrate. 132. The
met hod of Cl aim 131, further conprising: electrically connecting the bond
pads to the bond pad fingers. 133. The nethod of Caim 132, further

conpri si ng33. en"erbﬁ)sletha‘i ph@ 1P 3 afyxther isemprising: pergpsulating at lsash dheplepad fradpgthes, and

the si desb(gjnﬁghﬁn difésidd ofelhipd of formng an integrated circuit die

package risi e steps of :

134. A method of forming an integrated circuit die package, comprising the steps of:

providing a mold containing a die unit; the mold having a molding chamber and a mold
gate providing a conduit for introducing a molding compound into the chamber; the die unit
comprising a die having a first surface, a second surface, and sides; the first surface of the die
comprising a plurality of bond pads disposed thereon, and being mounted onto a support substrate
with the bond pads exposed through an opening of the support substrate; the die unit positioned
within the mold such that the mold gate is oriented to introduce the molding compound directly
into the opening in the support substrate of the die unit, and the mold gate is positioned at about
the center of the opening of the support substrate; and

introducing a molding compound through the mold gate to flow the molding compound
into the opening in the support substrate of the die unit to enclose the bond pads on the die such
that the molding compound is flowed onto about the center of the opening of the support substrate

and toward each end of the opening.

135. A method for encapsulating an integrated circuit die, comprising the steps of:

providing a mold having a molding chamber and a mold gate providing a conduit for
introducing a molding compound into the chamber;

providing a die unit comprising a die having a first surface, a second surface, and sides;

the first surface of the die having a plurality of bond pads disposed thereon, the first surface of the
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providing a nold containing a die unit; the nold having a nol di ng chanber
and a nold gate providing a conduit for introducing a nolding conpound into
t he chanber; the die unit conprising a die having a first surfhagen2@esecond
surface, and sides; the first surface of the die conprising a plurality of
bond pads di sposed thereon, and being nounted onto a support substrate wth
the bond giaduR@esRda sH10HbMACOPENRGbR] padiCexpuita thioush B obaliy of e di e
unit positioned wthin the nold such that the nold gate is oriented to

i nt r oduceSUPPREt BT g conpound directly into the opening in the support

substrate of thgish feWd tinit 8Nhe thAd WAL Bo®l bt PASHSD RNBFodke aROMSIding he
center of the opening.of the support substrate; and introducing a nol ding

conpound tPERShdIEREY P aheg%aeémg dn theotpparesubera Hg Telfhsaigrieing nositionadent
openi Ng i fhohttfe &HRPOM the SRk LRIHE s@fpof Bbs@hi& aHi t to encl ose the bond pads on
the die such that the nolding conpound is flowed onto about the center of
the opening of nteriiciagFgaelting aerarquad dhrough dhe Bold eateeherrby the BeldinEsoBpriNi ng.

135. A meghadinfoQhe sﬁ&a@smtm 4@&@&%&&%@&1@% fhk b6AY Ead@“oﬁ thec@maﬁa fa@et he
steps of: providing a havi n i ng_chanber an

provi di ngmeldiae sampeundds ﬂowm pEe @gwgheacemr élf thy oemaﬁm@eusmmrttsngstreﬁamﬁer
providin i ing a die having a first surface, a second
surface, QgﬁgqsggHﬂh%f@ggaﬁpggt surface of the die having a plurality of bond
pads di sposed thereon, the first surface of the 43 12 JUN 2006 di e nounted
onto a support substrate wi th the bond pads exposed through an openi ng of
the support substrate; placing the die unit in the nold with the nold gate
oriented to introduce the nolding conpound directly into the opening in the
support substrate the nold gate being positioned at about the center of the
openi ng of the support substrate; and introducing a nol ding conpound t hrough
the nol d gate whereby the nolding conpound flows into the opening in the
support substrate to enclose the bond pads on the die and that the nolding
conpound is flowed onto about the center of the opening of the support
substrate and toward each end of the opening. 44
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