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of RACKGROUND OF THE INVENTION

1. Ficld Of The Invention

The present invention relates generally to semiconductor fabrication. More particularly,
the present invention relates to the fabrication of BOC (Board-on-Chip) FBGA (fine-pitch ball

grid array) packages.

2. Background Of The Related Art

This section is intended to introduce the reader to various aspects of art which may be
related to various aspects of the present invention which are described and/or claimed below.
This discussion is believed to be helpful in providing the reader with background information to
facilitate a better understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and not as admissions of

prior art.

Microprocessor-controlied circuits are used in a wide variety of applications. Such
applications include personal computers, control systems, telephone networks, and a host of
consumer produéts. As is well known, microprocessors are esécntially generic devices that
perform specific ﬁinctions under the control of a softwars program. This program is stored in a
memory device colipled to the microj:roccssor. Devices such as these are formed from a
plurality of electri¢al circuits placed together in what is known in the art as a package. The

packaging of electyical circuits is a key element in the technological development of any device
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electrical circuits placed together in what is known in the art as a
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el ectrical conponents. Many electrical circuits are packaged for surface
mounting, and Fine-Pitch Surface Munt Technol ogy (FPT) and Pin Gid Array
(P&A) technology are well devel oped areas of this type of packagi ng

t echnol oqy... ﬁgfgi i Adit<C By leNStried Ghddisnge patkiged dotasfatsaaontieg.el oped
usi ng B‘é‘%ﬁlﬁugcﬁ rrcgiydg?lg&) t echnol ogy. BGA technol ogy of fers several

d X FET P : | el BGA
e T oauBae Sy U MOTOR SN CER R O P e

pr o , since there aré no [eads; reduced

pl acenent probl ems reduced paste i,ntin r opt.ens, ; i ng
damage; deveigpcd preas ofthis ‘H@totfg?&é@gg{e W!ﬂgg aﬁhﬁc{aﬁleor ral é@%&?gg%}%@gé better
package yield; better board assenbly yield; higher interconnect Tensity;
mul ti | aygehddriiaebeamrderdopedmsing Ball Gridghay (BUAeChERlony. gi ven f oot print ;
easier extension to multichip nodul es; and faster design-to-production
cycle tine.

BGA technology offers several advantages over FPT and PGA. Amoﬁg the most oficn
cited advantagcs of BGA are: reduced co-planarity problemus, since there are no leads; reduced
placement problems reduced paste printing problems; reduced handling damage; smailer size;
better electrical and thermal performance; better package yield; better board assembly yield;
higher interconnect density; multilayer interconnect options; higher I/Qs for a given footprint;

casier extension to multichip moduies; and faster design-to-production cycle time.

While BGA technology provides many benefits, there is still a growing demand for more
compénent fanctiorality in a smaller space, Despite the benefits provided by BGA technology,
BGA is still a surfate mount technology like FPT and PGA and, thus, is limited by the space
available on the mounting surface. Significant research and development has been devoted to
finding ways to get more and more capabilities into smaller areas. Engineers have been
challenged with finding ways to increase hardware capabilities, with memory capacity beingone
area in which board geography is at a particular premium is memory. However, regardless of
whether‘FPT, PGA of BGA is implemented, surface mount technologies are limited by the space
available on the ceramic substrate or printed circuit board (PCB). As a result, the amount of

memory will disadvantageously be limited by the dimensions of the mounting surface.
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In forming BGA and FBGA packages, one important step is that of encapsulating the
microchip or die and substrate. Fropes flow of the encapsulating material is required to obtain
maximum uniformity in the resultant characteristics of the molded encapsulating material. Non-
uniform material characteristics in the moided encapsulating material can create undesired
stresses resulting in cracking of the encapsulating body. Other harmful effects of impropet
molding techniques include delamination of the molded encapsulating material and bridging of

olectrical pathways. Thus the encapsulating process plays an important role in formation of

BGA and FBGA packaged devices.

The present invention may address one or wore of the problems set forth abave.

SUMMARY OF THE INVENTION

Certain aspects commensurate in scope with the originally claim invention are set forth
below. It should b understood that these aspects are presented merely to provide the reador with

a brief summary of certain forms the invention might take and that these aspects are not intended
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variety of aspects that nay not be set forth below In accordance with one
aspect of thﬁag&%ﬁﬁg&W@ﬁgﬂsp&toﬁﬂeﬁa%thmhﬁgednﬁéﬁﬁcpacksgﬁdpiﬁmlfed. The
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package includes a die adhered to a substrate with a small gap being forned
provided. The package includes die adhered to a substrate with a small gap being formed
between the die and substrate. An opening, ora channel, is formed through the substrate
adjacent the center portion of the die. A encapsulating mold is formed around the die,
extending into the gap and also filling the charmel. At least one barrier is disposed between the

substrate and the die adjacent the channel to control the flow path of the encapsulating material,

or molding compound, as the mold is formed in the package.

The present invention also provides a method for forming an encapsulated BGA or
FBGA device allowing for improved moldability in the encapsulated package. The method
pfovides for strategically placiug a barrier between a die and a substrate to control the flow of

molding compound thus producing more uniform material characteristics and fewer defects in

the resultant mold.

DESCRIPTION OF THE DRAWINGS

The foregoing and other advantages of the invention will become app_are'_n!,, upon reading

the following detatled description and upon reference to the drawings in which:

Fig. 1 illustrates a block diagram of an exemplary processot-based device in accordance

with the present invention;
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and upon reference to the drawings in which: "Fig. | illustrates a bl ock
di agram of an exenpl ary processor-based device in accordance with the
present invention; 2 2 DEC 2904 Fig. 2 illustrates a plan view of a circuit

_board havi ng ngthﬂuﬁuﬂl%ﬂrﬁﬂéqaﬁﬁiﬁl Oté%ﬁa*m&ﬁ_ﬁ/i&é‘atﬁl:% ty ia%%uiﬁﬁcﬁ_rdﬁ )
illustrates an el evational view of a BGA device attached to a circuit board

in elevation view;
Fig. 4A illustrates a plan view of the substrate of a FBGA device;

Fig. 4B illusfrates an elevational view of a FBGA device during the molding process;

Fig. SA illustrates a plan view of the substrate of a FBGA according to the present

invention; and

Fig. 5B illustrates an clevational view of a FBGA device according to the present

invention in elevation view during the molding process.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

One or morg specific embodiments of the present invention will be described below. In
an ¢ffort to provide a concise description of these embodiments, not all features of an actyal
im'plemc;ltatidn aré described in the specification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or design project,
numerous implemeéntation-specific decisions must be made to achieve the developers' specific

goals, such as compliance with system-related and business-related constraints, which may vary
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Turning now to the drawings, and refetring initially to Fig. 1, a block diagram depicting
an exemplary processor-based device, gencrallf designated by the reference numeral 10, is
illustrated. The device 10 may be any of a variety of different types, such as a computer, pager,
cellular telephone, personal organizer, control circuit, eic. In a typical processor-based device, a

processor 12, such as a microprocessor, controls many of the functions of the device 10.

The device 10 typically includes a power supply 14. For instance, if the device 10is
portable, the power supply 14 would advantageously include permanent batteries, replaceable
batteries, and/or rechargeable batteries. The power supply 14 may also include an A/C adapter,
so that the device may be plugged into a wall outlet, for instance. In fact, the power supply 14
mnay also include a D/C adapter, so that the device 10 may be plugged into 2 vehicle’s cigarette

lighter, for instance.

Various other devices may be coupled to the processor 12, depending upon the functions
that the device 10 performs. For instance, a user interface 16 may be coupled to the processor
12. The user interface 16 may include battons, switches, a keyboard, a light pin, a mouse, and/or
a voice recognition system, for instance. A display 18 may also be coupled to the processor 12.

The display 18 may include an LCD display, a CRT, LED's, and/or an audio display.
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loca! area network ot the Intemet.

Because the processor 12 controls the functioning of the device 10 generally under the
control of software [_}rogrannning, memory is coupled to the processor 12 to store and facilitate
execution of the program. For instance, the processor 12 may be coupled to volatile memory 26,
which may include dynamic random access memory (DRAM) and/or static random access
memory (SRAM). The processor 12 may also be coupled to non-volatile memory 28. The non-
volatile memory 28 may include a read only memory (ROM), such as an EPROM or Flash-
Memory, to be used in conjunction with the volatile memory. The size of the ROM is typically
selected to be just large enough to store any necessary operating system, application programs,
and fixed data. The volatile memory, on the other hand, is typicaily quite large so that it can
store dynamically Ipaded applications. Additionally, the non-volatile memory 28 may include a

high capacity memory such as a disk or tape dnve memoty.

Referring to Fig. 2, a circuit board 30 is shown having various devices and connections
coupled to its surface. A microprocessor 32 is shown along with 2 ROM device 34 and a set of
memory modules 36, each containing a plurality of RAM chips 38. A plurafity of connections or

ports 40 are also lgcated on the circuit board 30 allowing for connection to various peripheral
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The conmmuni cations port 22 may be adapted to be coupled to a peripheral
device 24, such as a nodem a printer,8or a conputer, for instance, or to a
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devi ces %H%mmﬂiﬁ%cgi%ézrl ed to its surface- A nicroprocessor 32 is

shown along with a ROM device 34 and a set of

Referring to Fig. 3, 4 typical BGA device 34 is depicted. The BGA device includes a
chip or die 42 adhered to a substrate 44. The dic is a semiconducting device typically having a
plurality of transistors, capacitors, and/or electrical connections. A gap 46, is formed between the
die 42 and the substiate 44. The gap 46 is typically a result of adhésive 48 which is disposed
between the die 42 and the substrate 44. While the adhesive 48 may be employed in various

forms, the specific embodiment shown i Fig. 3 utilizes tape.

A plurality of conductive balls 52 are arranged in an array on the surface of the substrate
opposite the die 42, The conductive balls 52 are typically formed of solder. The conductive
balls 52 are electrically connected to wire bonds (not shown) extending from the die. The device
34 is placed onto a circuit board 30 having a plurality of bond pads (not shown). The bond pads
are utilized for electrically coupling the BGA 34 device to the circuit board 30. To facilitate
'connecti;m of -'the BG;‘-‘& device 34 to the circuit board 30, the bond pads are amanged to mirror the
array pattern of the conductive balls 52. The device 34 is attached to the circuit board 30 by
reflowing the solder of the conductive balls 52 while they are in contact with the bond pads.

This serves to cregte an electrical connection between the conductive balts 52 and the bond pads
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expansi ons nodules. In a conputer application, for exanple, such devices
and expansi on nodul es m ght include sound cards, video cards, additional
menory nodul es or connections for inp8t: and output ‘peripheral's. Wile the
present enbodi nent has it direct relation to nenory chips such as the ROM
device 34 and RAM chip 36; the techniques described below may be applied
to any devi ce package having simlar nounting characteristics including, if

desired, the_m croprocessor 32, ‘Referri to Fig. typi.cal. BGA device
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the channel 62 is shown as being rectangular, however, the channel 62 not limited to this form.
The channel is an aperture which provides a route for wircbonds (not shown) to pass through the
substrate 60 from one side to the other. Adhesive 64 is placed on the surface of the substrate 60
gdjacent opposing sides of the channel 62. While the adhesive 64 is shown to be tape in the
particular embodiment, the adhesive may be provided in alternative forms, such as an epoxy
resin for instance. As s¢en in Fig. 4B, the substrate 60 is adhered to a chip or di¢ 66 by the

adhesive tape 64. A gap 68 is formed between the substrate 60 and the die 66 having the same

dimension as the thickness of the dispesed adhesive tape 64.

To perform the encapsulating process, the substrate 60 and die 66 are placed ina molding
cavity 70 with the die 66 on the bottom side. Molding compound is introduced into the molding
cavity 70 of 2 mold gate 72 located at an edge of the substrate 60. The molding compound then
flows as indicated by directional arrows 74, 76, 78, and 80. The molding compound first flows
in throuéh the inold gate 72 in the direction indicated by arrow 74. The molding compound then
takes one of two alternative paths. The first path is downward around the die as indicated by
arrow 76, and then up through an exposed section of the channel 62 to fill the channel as

generally indicated by directiona! arrow 78. The second path the molding compound might take
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for instance. As seen in Fig. 4B, the substrate 60 is adhered to a chip or
die 66 by the

Referring now to Figures SA and 5B, an alternate advantageous embodiment is shown.
Again, the substrate 60 is shown having an aperture, in the form of a channel 62, through the
center portion of thefsubstratc. As discussed previously, the channel 62 is provided as a route to
allow wirebonds (net shown) to pass through the substrate 60 from one side to another.
Adhesive 64 is placed adjacent the channel 62 on opposing sides. -Again, the adhesive may take
various forms, but i§ shown as adhesive tape in the particular embodiment. The substrate 60 is
adhered to a die 66 by means of the adhesive tape 64, A gap 68 is formed between the substrate
60 and the die 66 having the same dimension as the thickness of the disposed adhesive tape 64.
A barrier 82 having a thickness similar to that of the adhesive tape 64 is disposed between the
substrate 60 and the die 66 adjacent one end of the channel 62 and advantageously abutting the

adhesive tape 64. The barrier 82 is placed on the end of the substrate 60 adjacent the mold gate

72.

Having placed the barrier 82 at the end of the channel 62 adjacent the mold gate, one flow
path has been effectively eliminated (i.e., the path indicated by directional arrow 80 in Fig 4B).
There is now only one flaw path for the mold compound to follow as indicated by directional

arrows 74, 76, and 78. In this path the molding compound s first introduced at the mold gate 72
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as indicated by directional arrows 14, 76, 78, and 80. The nol di ng conpound
first flows in through the nold gate 72 in the direction indicated by '
arrow 74. The nol di ng conpound then takes one of two alternative paths.

The first path is dowward around the die as indicated by arrow 76, and

then up thy MEinaRe SXRASEHdRRRYE bparned T8hehe hpttig] coighouad flich flowhérahghninel  as
generally 1 ndicated by directional arrow 78. The second path the nol ding

conpou ndg{)n' héﬁ@@ &g &vﬁz %%@%%uﬁ& thé di_@isgi%gg{:%eém@tiﬁdiaﬁm BBdipsdiiame Aiow he

nol d gat into't chan 62 as In y directional arrow 80.

Thus, in this gonfiquration, the,fl th of t | di i i S not
cont rol | &6, Finaty P@%WPM@&Y’?&%&%‘ ?%C%Ppgcreaesfs%@ naq(fgl% e ? %ge?h%& tﬁe t Wo
i ndependent paths, The lack of flow path control may lead to a v(fauili ety of
undesi r eend eppesitesthe heingthe indiesiedheditcctionnl amew (78 Themgldingrognpound then

di scontinuities in the final nold, and/or electrical bridging. Referring
now t o Fifgly §ieschatneh62 il Bompletial ¢fdhembld. advant ageous enbodi nent is shown.
Agai n, the substrate 60 is shown having an aperture, in the formof a

. channel 62, through the

In the illustrated embodiment, the barrier 82, as shown in Figures SA and 5B, is formed
of a piece of adhesive tape similar to the other adhesive members 64 akea&y disposed between
the substrate 60 and the die 66. It is contemplated that the barrier 82 and adhesive members 64
may be formed as one integral and continuous member. It is also contemplated that the barmer

82 may be formed of alternative adhesive materials such as an epoxy resin.

Alternatively, the barrier 82 may be a non-adhesive member. For instance, the bairier 82
could be a non-adhesive compressible or non-compressible member which conforms to the
thickness of the gap 68. Use of a conforming compressible member would have the advantage of
being édaptablc to different processes and package components, including adhesive, without
changing the size ot type of barrier material. The barrier could also be formed integral to the

substrate by building or forming a wall when the substrate is formed.

By utilizing the barrier 82 to control the flow path of the molding compound, more
control is exhibited in formation of the resultant mold. The more precise control that cap be
exhibited, the fewer defects will result and thus a higher yield of usable devices. In particular,

fewer voids in the mold will result, material characteristics wifl be more homogenous, mold



center portion of the, substrate, As discussed previously, the channel 62
is provided as a route to allow w rebonds (not shown) to pass tﬁgzuaE tﬁ@
substrate 60 fromone side to another. Adhesive 64 is placed adj4«aée Ct 4
channel 62 on opposing sides. Again, the adhesive may take various fonns,
but is shown as adhesive tape in the particular enbodi nent. The substrate
60 is adhered to a die 66 by neans ofl2 he adhesive tape 64. A gap 68 is
formed between the substrate 60 and the die 66 having the sane dinension
as the thickness of the disposed adhesive tape 64. A barrier 82 having a
thickness simlar to that of the adhesive tape 64 is disposed between the
substrate 60 and the die 66 adjacent one end of the channel 62 and

advant aggo I afe A1 bR MRS Rk td B, Bdre WilldelTaw éd iRytardds ofin e on
t he end @?slﬁ Ongétjg%%{rla?g 60 adj acent?t he nold gate 72. Having pl aced the

barrier 82 at e _end. t J W
pat h hasciuart fh st wifEy o< LR MG RE b R PGP Bl eRBBrealeP
directional arrow 80 in Fig 4B). There is now only one flow path for the
mol d conpdegidyto fol l ow as indicated by directional arrows 74, 76, and 78.
In this path the nolding conmpound is first introduced at the nold gate 72 2
2 DEC 2004 11 and flows in the direction indicated by arrow 74. The nol di ng
conmpound then flows through the bottomof the nold cavity 70 and surrounds
the die 66 asygeRekiiondiagdieatschitinti teatiownaddifications andltciatin foyms, t he
nmol di ng conmpound flows through an exposed section of the channel 62 at the

specific embodiments have been shown by way of example in the drawings and have been
deseribed in detail herein, However, it should be understood that the invention is not intended to
be limited to the particular forms disclosed. Rather, the invention is to cover all modifications,
equivalents, and altematives falling within the spirit and scope of the invention as defined by the

following appended claims.



end opposite the barrier 68 as indicated by directional arrow 78. The

nol di ng conpound then fills the channel 62 for conpletion of tthz"rgi][_gE gﬁﬁlx‘
the illustrated enbodiment, the barrier 82, as shown in Figures 5/ y

is formed of a piece of adhesive tape simlar to the other adhesive
menbers 64 already di sposed between the substrate 60 and the die 66. It is
contenpl ated that the barrier 82 and adhesive nenbers 64 nay be forned as
one integral and continuous menber. It isjalso contenplated that the
barrier 82 may be formed of alternatiV® adhesive materials such as an
epoxy resin. Alternatively, the barrier 82 may be a nonadhesive nenber. For
i nstance, @h&INarrier 82 could be a non-adhesive conpressible or

non- conpr essi bl e menber which confornms to the thickness of the gap 68. Use
of a conform ng conpressi ble nenber woul d have the advantage of Dbeing
adaptable to different processes and package conponents, including

adhesi ve, W . nging the size or type of barrier material. The
barrier co‘)l%%tngﬁltsagn%d;&f ormed integral to the substrate by building or

formng a wall when the substrate is fornmed. By utilizing the barrier 82 to
control the flow path of the nolding conpound, nore control is exhibited
in formation of the resultant nold. The nore precise control that can be
exhi bi t ed,1.t he A ssmiconthicter packapt tompdsihg: and t hus a hi gher yield of usable
devices. In particular, fewer voids in the nold will result, materi al
characteristics sbbtratdhaving @ HRAMIGLRBUE seddll Gudace, R ar Wiheded aperture
therethrough, the aperture having a first and a second side, and a first and a second end;
a die having a first surface and an outer perimeter, wherein the first surface of
the die is coupled to the second surface of the substrate such that the die covers the
clongated aperture except for the first end of the elongated aperture, the first end
remaining exposed near the outer perimeter of the die allowing fluid communication
between the first surface of the substrate and the second surface of the substrate through
the exposed portion of the aperture; and
a fluid barrier disposed on the second surface of the substrate between the die
and the substrate adjacent the second end of the elongated aperture such that the fluid

barrier prevents fluid communication between the first surface of the substrate and the

second surface of the substrate through the second end of the elongated aperture.

2. The semiconductor package of claim 1, wherein the elongated aperture is
substantially rectangular and wherein the first and second end of the elongated aperture

are located opposite each other.



flashing onto the substrate wll be less likely to occur, there will be
fewer instances of inconplete channel fill, stress will be red q?q@éeémﬁf
resultant nold, and el ectrical pathways will have greater integr't . e
the invention may be susceptible to various nodifications and alterative
forns, specific enbodi nents have been shown by way of exanple in the

drawi ngs and have been described in detail herein. However, it should be
understood that the invention is not intended to be limted to the
particular forns disclosed. Rather, the invention is to cover al

nodi fications, equivalents, and alternatives failing within the spirit and
scope of the invention as defined by the follow ng appended clains. 2 2

DEC 2004 13~ OLAI e Wiat 15l BloTR drSiark1, el BOR UGk RELDi e

conpri si ng: 2 sub vingta rst surfaceé, a seco surface, and an
el ongated aperture therefhrqugh, the aper.turg,haw a first and a second
si de, ammwndéwp%ﬁ@a@u%i@ea&g‘@ﬂa‘:'m&a ?%‘01‘.86%“%3“"5& i’ st surface and an
outer perineter, wherein the first surface of the die is coupled to the

second surface of the substrate such that the die covers the el ongated
aperture except for the first end of the elongated aperture, the first end

4, The semiconductor package of claitn 3, comprising a plurality of wire bonds
attached to the first surface of the die and extending through the clongated aperturc and through

the encapsulating mold.

5. The semiconductor package of claim. 4, comprising a plurality of conductive

members placed on the encapsulating mold and conductively coupled to the plurality of wire

bonds.

6.  Theisemiconductor package of claim 5, wherein the conductive members
comprise balls.

7. The semiconductor package of claim 1, wherein the fluid barrier comprises an

adhesive for coupling the die to the substrate.



remai ni ng exposed near the outer perineter of the die allowing fluid
comuni cation between the first surface of the substrate and th2‘%q@ﬂ?gm
surface of the substrate through the exposed portion of the apeftures; 94
a fluid barrier disposed on the second surface of the substrate between the
die and the substrate adjacent the segond end- .of the elongated aperture
such that the fluid barrier prevents ¥iuid conmunication between the first
surf ace of the substrate and the second surface of the substrate through

t he second end of the elongated aperture. 2. The seni conductor package of
claim1l, wherein the elongated aperture is substantially rectangular and
wherein the first and second end of the elongated aperture are |ocated

. opposite eagh otHersemicondudipatd okdladm 7T WBesRIthe aMlifleRompasdage of claim
1, conprising an encapsulating nold conpound di sposed around the die and

3 comur BARTUI oo ionldoBliin et HAR RER ARBRHEE s BT B oo o

the di e and .extending through the el ongated aperture and through the -
encapé%?%%‘ﬂémﬂﬁﬂ_ 5. The seni conduct or “package of claim4, conprising a
plurality of conductive nenbers placed on the encapsul ating nold and
conductively coupled to the plurality of wire

9. The semiconductor package of claim 7, wherein the adhesive comprises a
plurality of tape members disposed adjacent the first and second sides and the second end of the

elongated aperture.

10.  The semiconductor package of claim 7, wherein the adhesive comprises an epoxy

resin.

11. A method of forming a molded semiconductor package comprising the acts of:

()  providing a substrate having a first surface, a second surface and an elongated
aperture therethrough, the aperture being defined by a first and a second end and a
first and a second side;

(b)  disposing a fluid barrier between a die and the substrate adjacent the first and

second side and the second end of the elongated aperture;



bonds. 6. The: sem conductor package of claimb5, wherein the conductive
menbers conprise balls. The sem conductor package of claiml, mgfzebg tgﬁ%
fluid barrier conprises an adhesive for coupling the die to th pr

22 DEC 2004 0 15 8. The-sem conductor package of claim?7, wherein the
adhesi ve conprises a continuous tapelgenber di sposed adjacent the first
~and.second sides and the second end of the el ongated aperture. 9. The
“seni conduct or package of claim'7, wherein the -adhesi-ve conprises a .
plurality of tape nmenbers dlsposed adj acent the first and second sides and
~the second end of the elongated aperture. 10. The seni conductor package of

claim7, vherebihding 1RANER] HE s &OHPLIBES offfle SRANte t‘ﬁﬁﬂf& ‘havihg g@plr%g ?Od of

‘forming a Yol.ded sefi conductor package conprising e acts

providing a substrate having a first surface, a second surface and an

- el ongated apef¥'%her et hrough, the aperture being defined by a first and
a second end and a

(d)  locating the die in relation to the substrate such that the first end of the aperture is
exposed near the outer perimeter of the die allowing fluid communication through
the aperture from the first side of the substrate to the second side of the substrate

via the exposed portion of the aperture;

(¢)  providing a mold, the mold having an inlet gate at an edge of the.mold for

introduction of a mold compound;

0 suspending the substrate within the mold wherein the substrate is placed such that

the first end of the aperture is farthest from the inlet gate of the mold; and

(g) flowing the mold compound into the mold such that it first flows around the die
and then flows through the exposed portion of the aperture from the second
surface of the substrate to the first surface of the substrate to form an encapsulated

package.

12, The method of claim 11, wherein the acts are performed in the order recited.



first*and a second side; (b) disposing a fluid barrier between a die and
the substrate adjacent the first and second side and the secon% ?qgggﬁgmbe
el ongated aperture; 2 2 DEC 2004 160 (e), adhering the die to t S

surface of the substrate, the die having an outer perineter; (d) |ocating
the die in relation to the substrate such that the first end of the
aperture is exposed near the outer pdfneter of the die allowing fluid
comuni cation through the aperture fromthe first side of the substrate to
the second side of the substrate via the exposed portion of the aperture;
(e) (1) (g) providing a nold, the nold having an inlet gate at an edge of
the nold for introduction of a nold conpound; suspending the substrate
within the mold whehehpulaersuits I, 3iRrdRad(BeotpEislind ol ofltheniig thobosied of
the aperture is farthest fromthe inlet gate of the nold; and flow ng the

nol d CO”H,?{%E[%I;O%QS&JS‘%@D' d such that it first flows around the die

14.  The method of claim 11 comprising the acts of electrically coupling a plurality of |
wire bonds to the first surface of the die, extending the wire bonds through the aperture and way

from the substrate at a time prior to flowing the mold compound into the mold.

15,  The mefhod of claim 11 comprising the acts of electrically coupling a plurality of

conductive members to the plurality of wire bonds at a surface of the encapsulated package.

16.  The method of claim 11 wherein act (b) comprises the act of coupling an adhesive

between the die and the substrate to form the fluid barrier.

17.  The method of claim 16 whetein act (b) comprises the act of forming the barmer
- of é continuous tape member disposed adjacent the first and second sides and the second end of

the elongated aperture.



and then flows through the exposed portion of the aperture fromthe second
surface of the substrate to the first surface of the substrate 22 fgrglﬁﬂ
encapsul at ed package. 12. The nethod of claim 11, wherein the a g ﬁ 4
performed in the order recited. 2 2 DEC 2004 17 13. The Method of claim 11,
wherein act (b) conprises the acts of formng the barrier integral to the
substrate. 14. The nethod of claim 111&nprising the acts of electrically
coupling a plurality of wre bonds to the first surface of the die,
extending the wire bonds through the aperture and way fromthe substrate
at atime prior to flowng the nold conpound into the nold. 15, The nethod
of claim 11 conprising the acts of electrically coupling a plurality of
conductive mggber gpé meitid@ optluinalé tiierein wof (blpcdrapritss the aet Formiekthe bakrise
encapsul at ed package. 16. The nmet hod of claim 11 wherein act (b) conprises

the act af §OURLIPAoBMAAIER B aiNBaR e Frstdhe s titie s st sl and of or m

the flui net hod of claim 16 wherein act (b) conprises
the act of form the barrier of a continuous tape nenber disposed
adj acentthe plangatedfPeBWE second sides and the second end of the el ongated
aperture. 2 2 DEC 2004 '

19.  The method of claim 16 wherein the adhesive comprises an cpoxy resin.

20. A semiconductor package comprising:

a substrate having a first and a second surface and an apertire therethrough, the aperture

having a first, a second, a third and a fourth edge;

a die having a first surface and a perimeter edge, the first surface of the die being coupled
to the second surface of the substrate such that the die covers the aperture except
for the fourth edge of the aperture which remains exposed near the perimeter edge
of the die allowing fluid communication between the first sﬁrfacc of the substrate

and the second surface of the substrate through the exposed portion of the

aperture;

a fluid barficr disposed on the second surface of the substrate between the die and the

substrate adjacent to the first, second and third edges of the aperture; and



48 18 The nethod of O aim 16 wherein act (b) conprises the act of formng
the barrier of a plurality of tape nenbers di sposed adj acent tEﬁ Lbéét and
second sides and the second end of the elongated aperture. 19.'_% t 2084
of claim 16 wherein the adhesive conprises an epoxy resin. 20. A

sem conduct or package conprising: a substrate having a first and a second
surface and an aperture therethrough, e aperture having a first, a
second, a third and a fourth edge; a die having a first surface and a
perimeter edge, the first surface of the die being coupled to the second
surface of the substrate such that the die covers the aperture except for
the fourth edge of the aperture which remains exposed near the perineter
edge of the %een@;pgﬂm{ggnélh%ﬁcaammatw&m Apgindest feastagpoitionsif theur f ace of
the substrate and'the second surface of the substrate through the exposed
portion of the apert%ﬁﬁe a fluid battier disposed on the second surface of
the substrate betw&e hé die and the substrate adjacent to the first,
second and third edges of the aperture; and 2 2 DEC 2004 19 an

encapsul ating nold fornmed around the die. and around at |east a portion of
t he

21, The semiconductor package of claim 20 further comprising a plurality of wire

bonds electrically coupled to the die and extending through the aperture of the substrate.

22.  The semiconductor package of claim 21 further comprising a plurality of

conductive members disposed on a surface of the encapsulating mold and glectrically coupled to

the plurality of wire bonds.



substrate. 21, The sem conductor package of claim 20 further conprising a
plurality of wire bonds electrically coupled to the die and eécﬁ ing
t hrough the aperture of the substrate. 22. The sem conduct or 855020[14
claim?21 further conprising a plurality of conductive rrerrbers di sposed on
a surface of the encapsulating nold artd electrically coupled to the
plurality of w re bonds. ABSTRACT BBSHAPE TAPE FOR BOC FBGA PACKAGE TO

| MPROVE MODLABI LI TY An FBGA packaged device including a die adhered to a
substrate with a small gap being Aggrgshéqtween the die and substrate. An
opening is fornmed through the substrate adjacent the center portion of the

die. An encaps ng .t into the gap
and also filli w gm%ﬂﬁ ﬁoﬁ%@ﬁa 965&?6%"‘33@%@3’ Ein the gap
bet ween t he substrate and the dMODEKABHATY he channel to control the flow
path of the encapsul ating materi al as the nold is formed in the package.

An FBGA packaged device including a die adhered to a substrate with a small gap being
formed between the die and substrate. An opening is formed through the substrate adjacent the
center portion of the die. An encapsulating mold is formed around the die extending into the gap
and also filling the channel, At least one barrier is disposed in the gap between the substrate and
the die adjacent the channel to control the flow path of the encapsulating material as the mold is

formed in the package

Figure 1



