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package Thi s package includes a resinous circuit-d&4THE QF RECEIPTsubst.f.at.e.........

having an array of contaBAITAGRIDNARRAYPUASTIC PACKAGEN | C uni t

el ectri caIIyTand“iTel aﬂcally nounted on the top side of the substrate. A
protective FEMIL X cover is transfer nol ded about the IC unit,
covering nost of the Thipinventiorofoncerns mantifaetuseibSbalbgrid arBol plasticipakkagear e
formed on th rce?élh%ﬁfccﬁ@ﬁ%sto provide a ball grid array that is to

be sol dered I'rcuit board.
5 Background of the Invention

Recently, William B. Mullen III disclosed in U.S. Patent No. 5,241, 133
* apad grid array plastic package. This package includes a resinous circuit-carrying
substrate having an array of contact pads on the bottom side and an IC unit
electrically and mechanically mounted on the top side of the substrate. A protective
10 plastic cover is transfer molded about the IC unit, covering most of the top side of
the substrate. Solder balls are formed on the contact pads to provide a ball grid array

that is to be soldered to a main circuit board.
. However, this process utilizes transfer molding which, whlle widely
used, has certain drawbacks. In transfer molding, the plastic material is forced under
15 pressure through gates into a metal mold having recesses defining the shape of the
cover to be produced. One of the main drawhacks of transfer molding is cost of and
time delay in manufacturing metal molds. This becomes especially disadvantageous
‘when there is a need for preparing molds for different sizes of packages or for
: accommodating a number of mold units in a single transfer scheme. There is also a
| poééibility of damage caused by the liquefied thermoplastic material, to the wires
electncally connectmg the IC unit to the metallizations on the top side of the
*..  substrate.. Another poss1b111ty is substrate deformation due to the shrinking of the
; "pslrastlc ‘material in the process of curing.

= T s #1= Clearly, a need exists for a ball grid array plastlc package which is
425 simple ‘to construct and produce on a mass production basis and which can be in-
; _ "house assembled with the IC unit for fast prototyping.
Summary of the Invention

A pad gnd array plastic package includes a laminated plastic body with

a centrally located cavity, an IC unit secured within the-cavity, and an encapsulating

30 organic polymer, such as epoxy, enclosing the cavity. The laminated body includes
a substrate and a structural member on top of the substrate and having a centrally
located aperture forming the cavity. The substrate is provided with metal patterns on
both planar surfaces thereof, through-plated vias electrically connecting the metal
patterns, and a grid array of contact pads on the bottom surface of the substrate,

35 electrically connected to the metal pattern. The structural member provides strength
and rigidity to the laminate and is sufficiently thick to enable protection of the IC



However, this process utilizes transfer nolding which, while w dely

used, has certain drawbacks. In transfer nolding, the plastic material is
for ced under 15 pressure through gates into a netal nold having recesses
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cavity, an | n} g 3f‘ in the cavity, and an encapsul ating 30
organi ¢ ptdynmer, suchFiG 4eipangxploded avssispctibmal view depictifigecoimponests ofla body
I ncl udes preassembly of the package prior to the laminating step; and

FIG. 5 is a cross-sectional view of the components of the preassembly
after the laminating step.

Detailed Description of the Invention

15 In FIG. 1 is shown a perspective partial cut-away view of a complete
Pad Grid Array Plastic Package, generally designated as 1. In FIG. 2 is shown the
bottom view of package 1 and in FIG. 3 is shown a cross-sectional side view of the
package taken along the 3-3 line. When the pads are provided with solder balls this
becomes a Ball Grid Array Plastic Package. For illustration purposes, various

20 dimensions in the drawings are not to scale.

Package 1-includes a laminate, 2, an IC unit, 3, and an encapsulant, 4.
The laminate includes a plastic substrate, 5, a cured plastic prepreg, 6, and a plastic
structural member, 7. The prepreg and the structural member are provided with an
aperture, 8, forming with the substrate a cavity, 9. In this embodiment, substrate 5 is

25 adouble-sided substrate provided with metallizations 10 and 11, both on top and
bottom surfaces 12 and 13, respectively, and a metal bonding pad, 14. However, for
improved electrical performance, substrate 5 may contain additional metallization
layers forming a multi-layer substrate as is well known in the art. The electrical
connection between metallizations 10 on the top surface and metallizations 11 on the

30 bottom surface of the substrate is provided by means of through-plated vias, 15. IC
unit 3 is bonded within the cavity to the bonding pad. The IC unit is attached to the
bonding pad by means of an adhesive, 16. The IC unit is electrically connected by
means of gold wires, 17, to individual metallizations on the top surface of the
substrate.



a substrate and a structural nmenber on top of the substrate and having a
centrally | ocated aperture formng the cavity. The substrate is
provided with netal patterns on bot h pl anar surfaces thereof,

t hrough-pl ated vias el ectrically connecting the netal patterns, and
a grid array of contact pads on the bot toht surface of the substrate, 35
electrically connected to the netal pattern. The structural nenber provides
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strength and rigidity to the package and is thick enough to ensure complete coverage

of wires 17 by encapsulant 4.

The bottom side of substrate 5, shown in FIG. 2, contains an array of
contact pads, 18, arranged in a particular configuration. Contact pads 18 are
connected by metallizations 11 to vias 15. The contact pads are typically circular but

10 may assume other shapes. The contact pads serve to provide an electrical
interconnection between the grid array package and a main circuit board (not
shown). If the grid array package is to be soldered to the main circuit board, solder
balls, 19, may be used on the contact pads. A solder mask, 20, is placed on the
bottom surface 13 of the package leaving exposed contact pads 18. Solder mask 19

15 which is of a dielectric material covers the metallizations 11 and vias 15 to prevent
deposition of solder on the metallizations where it is not needed.

An exemplary process of manufacturing the packages is described with
reference to FIGs. 4 and 5 of the drawings. Sheets of materials to be bonded into a
laminate are assembled into a preassembly, 21, shown in an exploded view depicted

20 inFIG. 4. The sheets may be large enough to produce a multitude of packagesina
single operation. The size of the sheets may be limited only by the size of the press
used for laminating the preassembly into laminate 2.

Preassembly 21 includes a substrate sheet, 22, a bonding sheet, 23, and
structural member sheet, 24. Sheets 22 and 24 are of a typical "C"-stage printed

25 wiring board (PWB) material. Bonding sheet 23 is of a "B"-stage or "prepreg”
material. The B-stage is an intermediate stage in the reaction of a thermosetting
resin in which the material softens when subjected to pressure and heat but does not
entirely fuse. The B-stage material typically is of the same material as the C-stage .
material but only in a partially cured state.

30 Substrate sheet 22 is provided with metallization pattern including top
and bottom metallizations 10 and 11, through-plated vias 15, and IC unit-bonding
metallization pad 14. The bottom of the substrate sheet also includes contact
pads 18 electrically connected to metallizations 11 (see FIG. 2). Both bonding
sheet 23 and structural. member sheet 24 are provided with aperture 8. The aperture

35 is large enough to accommodate the IC unit and to expose a sufficient portion of

. ends of metallizations 10 to enable bonding of wires 17 thereto in a subsequent



Bri'ef Description of the Drawings 5 FIG 1 is a perspective
cut-away view of the plastic package; FIG 2 is a
schematic representation of a typical plan view of the bottom of the
pl astic package show ng a pad grid array, metal | i zati ons and via hol es;
FIG" 3 is a cross-sectional side view of "the conpl ete package shown in
FIG 1 through Section 3-3; 10 FIG 4 is an expl oded

Cross- sectlmsad:mblympewpnctl ng conponents of a preassenbly of the
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Pad Gid Arra;é/ Plastlc Package, ner.al | deS| ghat ed as Iln FIG 2 is
shown the® EXigfSag ipforme] a&m%m@g@ ofi fﬁ°¢3F e@wges, Ql%lﬁwt%\may then
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t he pa S are OVI t SO a rray
Plastic PackSiee Dpckage fAmice(e it ﬁaﬁawbieée%ﬂh aPRibds T981C afitRadashed fa, 12

drawi ngs ar ebonding padsbiatb;ean adhesive, 16. The adhesiRamiapbe cdnductiveidesom | am nat e,
2, an I C uni (gcmd’t)ic:ti\ﬁe',1 ﬂeﬁeﬁdﬁ@cﬁ%ﬁgﬁé}tw 1t it is desirable to provide selected electrical
10 connections between the IC unit and the bonding pad.

Typically, bonding pad 14 is used for bonding purposes only. In some
other instances the bonding pad may be used also as a heat-sink to direct heat away
from the IC unit or as a ground connection for the IC unit. In such other instances
the bonding pad may be connected by means of the through-plated vias to contact

15 pads on the bottom side of substrate 5.

The bonded IC unit is then electrically connected by means of wires 17
to metallizations 10 (see FIGs. 1 and 3). Cavity 9, including the IC unit, wires and
portions of metallizations adjacent the IC unit, is then enclosed with a suitable
encapsulating resin, such as epoxy, to seal the cavity from harsh environments and to

20 protect the unit mechanically. This step includes placing a sufficient amount of a
plastic encapsulant into the cavity to enclose the cavity, and permitting the
encapsulant to cure. ]

The completed package is then ready for assembly to a main circuit
board (not shown). The assembly may be accomplished in a known manner, e.g., by

. 25 means of conductive adhesiveé or solder balls (bumps), 19, placed on contact
pads 18 in a known manner forming a Ball Grid Array (BGA). An expedient way of
providing contact pads 18 with solder bumps 19 is described in a copending
application U.S. Serial No. 08/128492 filed on September 23, 1993 in the name of
Y. Degani, T. D. Dudderar, and W. L. Woods, Jr., which is incorporated herein by
30 reference.

Additional advantages and modifications will readily occur to those
skilled in the art. Therefore, the invention in its broader aspects is not limited to the:
speciﬁc.details, representative devices, and illustrated examples shown and
described. Accordingly, various modifications may be made without departing from

35 the spirit or scope of the general inventive concept as defined by the appended claims
and their equivalents.



The' | aminate includes a plastic substrate, 5, a cured plastic prepreg, 6,

and.a plastic structural nenber, 7. The prepreg and tﬁb15§hqetﬂﬁsﬁpeal laced
menber are provided with an - apertuse, 8, formng W|tht
caV|ty, 9. In this enbodi ment, substrate 5 is 25 a double- s
provi ded w tallizations 10 and 11, both on top and bottom surfaces

12 and 13, eépectlvely and a net al bondlng pad, 14. However, for
i nproved el ectricall. p%nfequmf(peqdumlga pad. gn@amx/pmkagacmadanm onal

metal | ization | 3 Shihafed pTAsHY b%dg‘ébﬁxgnkgxé"ar léﬁé?%&ﬁs?z{are i 4 aii‘ﬁj | known
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substrats imefal pitedstn e tﬁB ahé betoﬁlQhPFdég% JFltRd ﬁﬂ!)séﬁlt@s%gﬁ@ arrh{rof contadini t 3
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the opposue surfaces of the substrate each of the v1as emg pos1t10ned away

from said contact pads,

N

10 an electronic device mounted within said cavity,

a plurality of electrical leads from said electronic device to the metallic
pattern, and

an encapsulating polymer within the cavity sealing said electronic
device, said electrical leads and said inner portion of the metallic pattern,

15 which comprises

a) assembling into a preassembly a plurality of coextensive sheets to be
laminated into a planar main body, said preassembly including a substrate sheet, a
bonding sheet and a structural member sheet,

said substrate sheet having a metallization pattern on its top surface, a

20 grid array of contact pads on its bottom surface, a metallization pattern on said
bottom surface connected to contact pads, and through-plated vias interconnecting
individual metallizations on said top surface to individual metallizations on said
bottom surface,

said top sheet and said prepreg sheets having a centrally located aperture

25 which is large enough to leave exposed upon assembly inner portions of the top
metallizations;

b) squecting the preassembly to heat and pressure so as to form a
laminated body, the walls of the aperture in the structural member and in the prepreg
sheets and the top surface of the surface sheet forming a cavity;

30 c) bonding the electronic device to the top surface of the substrate
within the cavity; |

d) electrically connecting said electronic device to said inner ends of the
metallization pattern; and '

e) enclosing the cavity with a synthetic organic encapsulating polymer.

\
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-3-° Structural nmenber 7 covers the ends of metallizations

10 and vi as 15, | eavi ng uncovered only portions of rkadhkd HAIELRepinbed
Wi thin the cavity. Encapsul ant 4 encloses I C unit 3,

t hose ‘portions of netallizations 10 whi ch are not covﬁ'm‘[“ ﬂ
structural member 7. The structural nenber_grovides 5 str

rigidity to the package and is thick enough to ensure conplete coverage
of wires 17 by encapsul ant 4. The bottom side of substrate
5, shown in FIG 2, cohtEhamethodanfipagdusing a plasticdamircite forass inlfabrieatingraged i n

a particular c | are connect ed by

netal lizati onssﬁhggmgégﬂi%%%%o&ﬁgﬁ%%ggs ér;élt ygtlr cal | ysim ;ﬁ:ﬁul ar bbut
10 nmay assume ot her s [aesem intora preassemblly asplnsadityt of ¢nestensize sheets to be
el ectrical JanhiRheel 7B A jra ﬁfﬁ&\ﬁﬁ@aﬁ'ﬁea%én%l?rxﬁéﬁdlﬂgﬁK@Sk?ram edt,

circuit board E)%A rird array” pac i's to be soO dered
to the main i IPgE‘EP&Fﬂnd% gralmembgw egl. 19, may be used on the

contact pads. A sol der saRbdubsitste shéet BAVIAE ehebdllizdtiRdn patternlu itsx8p SUFARCE ghd Of
' he pac kage | eqy] ngf Aot ?)(2:11dscgnnxlt§fj1’gottcPrr(i1 Csigrf%c% a rsn%I [fzation pl;ttér?l on said bottom
surface connected to contact pads, and through-plated vias interconnecting
individual metallizations on said top surface to individual metallizations on said
10 bottom surface,
said top sheet and said prepreg sheets having a centrally located aperture
which is large enough to leave exposed upon assembly inner portions of the top
metallizations; and
'b) subjecting the preassembly to heat and pressure so as to form a
15 laminated body, the walls of the aperture in the structural member and in the prepreg

sheets and the top surface of the substrate sheet forming a cavity.

3. The method of claim 1 or 2, wherein said top metallization pattern
includes a metal bonding pad, and wherein said electronic device is electrically and
mechanically mounted on the bonding pad.

20 4. The method of claim 1 or 2, wherein said substrate and said structural
member sheets are of a C-stage synthetic organic polymer and said bonding sheet is
of a B-state synthetic organic polymer.

S. A pad grid array plastic package, comprising
a laminated plastic body with a centrally located cavity, said body
25 comprising a planar substrate of an insulating material, a planar structural member of
an insulating material bonded to one surface of the substrate, said structural member
having a centrally located aperture defining said cavity, and metal patterns on
opposite surfaces of the substrate and through-plated vias electrically connecting the
metal pattern on said one surface to the metal pattern on an opposite surface of the
30 substrate,
an electronic device mounted within said cavity and a plurality of
electrical leads connecting the electronic device to the metallic pattern on said one
surface,

* c L M s *



15 "which is of a dielectric material covers the netallizations Tt —and viaw
15 t.o prevent deposition of solder on the netalllzatfmgghawﬁgég

not needed. An exenpl ary process of nmanuf a““
packages is described with reference to FIGs. 4 and 5

Sheets of materials to be bonded into a | am nate are

preassenbly, 21, shown in an expl oded vieﬁﬂdepicted 20 in FIG. 4, The
sheets may be | arge enough to produce a multitude of packages in a

singl e operation. The gi ﬂ@faytdf%oﬁﬁ@@éaﬂs OB ¥aid® ng bdiletsaffa@nbfthd Yubshatesi ze of
t he press am nat reasse y into |lamnate 2.

Preassenbl y lea?iﬂqqﬁd’gs“gac@%%t?#%ﬂtge tpatters, and hondi ng sheet, 23, and
structural menber sheet,plific ebbapstlanPRithindh@davitysealingahé yw&it}eﬁm&(ﬂic st age

pri nt ed 25 vmélvnlgﬂg‘?gd (PWB) material. Bonding sheet 23 is of a "B"-stage
or "prepreg" lal. The B-stage is an internediate stage in the
reaction of a thernosetting resin in which the materi al softens when
subjected tg pressure e B-stage
mat eri al tygl cally is sgpgpﬁgaé lm}lﬁg?‘glfusg?ﬁ fabncﬁmf%;g%@%ﬂd In‘l’z?fpl erial but
only in a partpagkage compsising an KC seguiconductor unit, which omprisest e sheet 22 is

provided w th netal | i zgtjfar E\i’dsirﬁ{erbfhﬁ‘éﬁ'léﬁg%t&% havmg n?él&i & i

nmetal lizations 10 and 1 t roua%r | ated vias 15, .and -bondi ng
met al | i zat i on GPRIsieplanarsugaessy efgfrwéteémcpawt@aé@etsh r@étemm Rfes
cont act surface of the substrate to a metal pattern on the opposite surface of the substrate,

10 and a pad grid array on said opposite surface connected electrically to a metal pattern

on said opposite surface,
a structural member of insulating material overlying said one surface of

said substrate, said structural member having a centrally located aperture forming a
cavity for mounting of an electronic device therein, said aperture leaving exposed

15 portions of the metallic pattern for future electrical connection of the electronic
device to said metallic pattern, said structural member providing strength and
rigidity to the laminate and being sufficiently thick to enable protection of the IC
unit and electrical connections by an encapsulant which is to be deposited within the
cavity.

20 7. The plastic package or laminate of claim 5 or 6, wherein said
~ electronic device is an integrated circuit (IC) unit selected from IC semiconductor
chips and IC semiconductor modules.

8. The plastic package or laminate of claim 5 or 6, wherein said
insulating material is a C-state synthetic organic material.

25 9. The plastic package or laminate of claim 8, in which the substrate and
the structural member are bonded together by means of a B-state synthetic organic

material,

10. The plastic package or laminate of claim 9, or the method of claim 1
or 2, wherein said organic material comprises an epoxy.

30 11. The plastic package or laminate of claim 5 or 6, or the method of

AR




pads 18 electrically connected to netallizations 11 (see FIG 2). Both

bondi ng sheet 23 and structural nenber sheet 24 are provided with
.apérture 8. The aperture 35 is large enough to accommpdate the IC unit and
to expose a sufficient portion of ends of netallizations 10 to enable
bonding of wires 17 thereto in a subsequent.

-4- assenbl y operation. Preassenbly 21 of sheets, 22,
23 and 24 is placed into a | am nating press (not shown) wherein the

preassenbly i g.541hi % Mhetein Bii@ eontact padslateqmovided withiselderbumps forBIngfeet s
into a single 1am’,nate shown in Fl ﬁé !c{rcﬁit}? sheets are of such an 5
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be cut up into a corresponding plurality of single package units. In either

case, each singl e package lamnate unit is assenbled with IC unit 3.
The ICunit is attached to ~ bonding pad 14 by an adhesive, 16. The
adhesi‘'ve may be conductive or non- caonducti ve, dependi ng on whet her or
not it is desirable to provide selected éectrical 10 connections between
the 1C unit and the bondi ng pad. Typi cally, bonding pad 14
i's used for bonding purpBadd GRIP ARRAYRPEASTIGPACGKAGE! ances the bonding
pad may be ugedydlbe0 as a heat-sink to direct heat away fromthe IC

unit or as a-ground connection for the ICunit. In such other instances

the bondi ng pad may b paderidearayl mstiswaskagsnalydes atamingied plastic fody ath o

contact 15 RacswAly l’bbﬁe@@&ﬁ@”ﬁﬁl@ﬁn@gec%k@?ﬁ/ftﬁh@héeavny, and anencapsulatmgThe
bonded IC unit is then electrically connecte

met al | i zaty oREBaRis Rolymer-pegh as£pgxYy eg§ losing the sﬂvyﬁf 'TEE F%P‘Hﬁ%ﬂ Yqﬁlﬁﬁt
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encl osed wi nca 0 sea
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rch h?_nl cal l ybofﬁfplmasismfaaesﬂlenetﬂsthpd@rplgedvsisfeidctnoahy cmmmlmng the meetal o

pl astic enca e mtting
Phe encaﬁé"b‘% g.g;anpq ggzd iﬂﬁy%‘}‘\ébﬁ%a &d?Bﬁh%ﬁ?uf:{qu su?ﬁ¥+ B{mg bt g%e < then
ready forlssleatsioplly goxalen@dno therroetal pattern. The structural member provides strength

and rigidity to the laminate and is sufficiently thick to enable protecting of the IC
unit when the cavity is enclosed with the encapsulating polymer. Also disclosed is a
method of making the package and a laminate with the cavity, metal patterns and
grid pad array for use in assembling the package. |
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board (not shown). The assenbly may be acconplished in a known manner,
e.g., by 25 neans of conductive adhesives or solder balls (bunps), 19,

.pl aced on cont act pads 18 in a kno granner formng a Ball Gid Array
(BGA). An expedient way of . providinzlcontact pads 18 with sol der bunps
19 is described in a copendi ng application U S. Serial No. 08/ 128492

filed on Septenber 23, 1993 in the na
and W L. Wods, Jr., which is incorpog
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limted to the specific details,

il lustrated exanpl es shown and d
nodi fications may be nmade wi t hout dep
t he general inventive concept as deffi
their equival ents.

Degani, T. D. Dudderar,.
Fai n by 30 reference.

{ S broader aspects is not
e devices, and

di ngly, various

3 e spirit or scope of
ended cl ai ns and




Clai ns: 1. A method of producing conprising a lamnated plastic
body conprising a planar substrate and a planar structural nenber, a
‘centrally recessed cavity forned in th tructural nenber, a netal pattern
on the top and bottom surfaces of the mstrate, a grid array of contact
pads on the bottom surface of the substrate connected to a netal pattern on
said bottom surface, and conductive vias in the substrate connecting the
nmetallic patterns on the opposite surfaces of the substrate, each of the
vias being positioned away from said contact pads, an electronic
device nmounted within said cavity,

FIG.2
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aplurality of electrical leads fromsaid electronic device to the netallic

pattern, and an encapsul ating polynmer within the cavity sealing said
‘el ectronic device, said electrical | ea(&s f\nd said inner portion of the
metal.lic pattern, whi ch conpri ses / a) assenbling into a preassenbly

a plurality of co- extensive sheets to be lamnated into a planar main _
body, said preassenbly including a substrate SR gndi ng sheet and a
structural nenber sheet, said substrate g‘.\r‘ g a netallization
pattern on its top surface, a grid array of .\ﬁ! ads on its bottom
surface, a netallization pattern on said bot ‘h\g: \jce connected to
contact pads, and through-plated vias interc I\ 7

metal lizations on said top surface to indivi &S
bottom surf ace, said top sheet and said
centrally located aperture which is large en

i ndi vi dual
i zati ons on said
6} =+ 22 havi ng a

gave exposed upon
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assenbly inner portions of the top nmetallizations; b) subjecting the

preassenbly to heat and pressure so as to forma |am nated body, the walls

of the aperture in the structural nenber, and in the bonding sheets and the

top surface sheet formng a cavity; 4/4c) bondi ng the el ectrgi gedaw ce
. 5-

to the top surface of the o
substrate within the cavity; d lectrigal |y connecting.Agidh S
el ectronic device to saif,i nne s of the WKl | i zation pat n W -
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~e) enclosing the cavity with. a .synthetic organic encapsul ating

pol ymer . 2. The method of claim1l, wherein said epospet &l | i zation
pattern includes a netal bonding pad, and wherein said electronic device is
el ectrically and nmechanical |y nounted ongthe bondi ng pad. 3. The

met hod of claim 1, wherein said substrate and said structural nenber sheets
are of a G stage synthetj r |.C I | d.bordi ng sheet is of a
B-state synthetic organi#%gﬁgb.&%i@%“% B array plastic
package, confbstera¢ty a lam nated plastic body with a centrally | ocated
cavity, '

A pad grid array plastic package includes a laminated plastic body with
a centrally located cavity, an IC unit secured within the cavity, and an encapsulating
5 organic polymer, such as epoxy, enclosing the cavity. The laminated body includes
a substrate and a structural member on top of the substrate and having a centrally
located aperture forming the cavity. The substrate is provided with metal patterns on
both planar surfaces thereof, through-plated vias electrically connecting the metal
patterns, and a grid array of contact pads on the bottom surface of the substrate,

10 electrically connected to the metal pattern. _The structural member provides strength
and rigidity to the laminate and is sufficiently thick to enable protecting of the IC
unit when the cavity is enclosed with the encapsulating polymer. Also disclosed is a
method of making the package and a laminate with the cavity, metal patterns and
grid pad array for use in assembling the package.
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sai d body conprising aq@bsmag substrate of jan RABLAGEMEBNTIRARETSA] , s Pl gnar
structural menber of an i | ating materi al ﬂdﬂﬁﬁd*&g;qﬁgagurng @gnghe
substrate, said structural menber having a cﬂnmﬁaﬁsy | 06 E@ > ABES Aol G
defining said cavity, and netal patterns op .gp,g%ﬁfeh)sur q,a&es fq
substrate and through- plated vias ekebtH zﬁﬁAmﬁﬁwpecié 94 th qﬁ g
pattern on said one surface to the netal pattern on an o po§TTe ‘h? ace |of
t he subfladms: an el ectronic device mbugt N, saldiquq;y and ja
plurality of]glecggiﬁ@khb@adgfco€fg&ﬁéﬂggt
metallic pattern on said one surTace, a grid array of contact pads on
sai d opFEMRESINTF ace of the substrate, said pads being connected to the

metal pattern l¥finated plRIstSd cboelycmtplﬁrstmzj Tahiglatzm sabsttratraldnyy t he

cavity fromthe e |ronnqu F if E aﬁ.substéate

and the astl?i?cqatfr %e%%{eaat‘dﬁﬁ ha Byrﬁﬁﬁﬁée& CaVBHt e

synt het iim amgasitrustharEdlamember, a metal pattern on the top and bottom
surfaces of the substrate, a grid array of contact pads on the

-----

bottom surface of the substrate connected to a metal pattern on
said bottom surface, and conductive vias in the substrate
connecting the metallic patterns on the opposite surfaces of the
substfate; each of the vias being positioned away from said
contact pads, _

an electronic device ﬁounted'within said'cavity,

a plurality of electrical leads from said electronic device
to the metallic pattern, and

an encapsulating polymer within the cav1ty sealing said
electronic device, said P]ectrlcal leads and said inner portion
of the metallic pattern, '

which comprises

a) assembling into a preassembly a plurality of co-
extensive sheets to be laminated into a planar main body, said
preassembly including a substrate sheet, a bdnding sheet and a
structural member sheet, _

said substrate sheet having a metallization pattern on its
top surface, a grid array of contact pads on its bottom surface,
a metallization pattern on said bottom surface connected to '
contact pads, and through-platéd vias interconnecting individual
metallizations on said top surface to individual metallizations
on said bottom surface,

said top sheet and said bonding sheets having a centrally
located aperture which is large enough to leave exposed upon
assembly inner portions of the top metallizations;

b) subjecting the preassembly to heat and pressure so as
to form a laminated body, the walls of the aperture in the
structural member and in the bonding sheets and the top surface
sheet forming a cavity;

c) bonding the electronic device to the top surface of the

s is the replacement Shest
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5. The plastic package or lami nate of claimd4, wherein
-7-; said electronic device is an integrated circuit (1C) unit selected from

| C sem conductor chips and | C sem conduct or nodul es. 6. The plastic
package or lam nate of claim4 wherein said
-6 =

substrate within the cavity;

d) eledtrically'connecting said electronic device to said
inner ends of the metallization pattern; and

e) enclosing the cavity with a synthetic organic
encapsulating polymer. |

2. The method of claim 1, wherein said top metallization
pattern includes a metal bonding pad, and wherein said electronic
device is electrically and mechanically mounted on the bonding
pad.

3. The method of claim 1, wherein said substrate and said
o structural member sheets ‘are of a C-stage- synthetic organic
polymer and said bonding sheet is of a B-state synthetic organic
polymer. |

4. A pad grid array plastic package, comprising

a laminated plgstic-body with a centrally'located caVity,
said body comprising a planar substrate of an insulating
material, a planar structural member of an insulating material
bonded to one surface of the substrate, said structural member
having a centrally located aperture defining said cavity, and
metal patterns on opposite surfaces of the substrate and through-
plated vias electrically connecting the metal pattern on said one
surface to the metal pattern on an opposite surface of the
substrate,

an electronic device mounted within said cavity and a
plurality of electrical leads connecting the electronic device
to the metallic pattern on said one surface,

a grid array of contact pads on said opposite surface of the
substrate, said pads being connected to the metal pattern, and

a plastic encapsulant within the cavity sealing the cavity
from the environment, '

CHARACTERIZED IN THAT

the substrate and the structural member are bonded together
by means of a B-state synthetic organic material.

5. The plastic package or laminate of claim 4, wherein

This is the replacement sheet

MW o 1o s



Insulating material is Cstate synthetic organic material . 7. The
pl asti c package or |lam nate of claim4, or the nmethod of claiml1l, wherein
said organic material conprises an epoxy. 8. The plastic package of
claim4, or the nethod of claim1l, wherein said contact pads are provided
wi th sol der bunps formng a ball griég drray for interconnection to other

C'rcu'tg%id electronic device is an integrated circuit (IC) unit
selected from IC semiconductor chips and IC semiconductor
modules.

6. The plastic package or laminate of claim 4 wherein said
insulating material is C-state synthetic organic material.

7. The plastic package or laminate of claim 4, or the
method of claim 1, wherein said organic material comprises an
epoxy .

8. The plastic package of claim 4, or the method of claim
1, wherein said contact pads areée provided with solder bumps
forming a ball grid array for interconnection to other circuitry.
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-8 -7 claim1l or .2, wherei n sai d cont act pads are provi ded wi th sol der
~bunps formng a ball grid array for interconnection to other circuitry.

8-

BALL GRID ARRAY PLASTIC PACKAGE
Abstract '
A pad grid array plastic package includes a laminated plastic body with
a centrally located cavity, an IC unit secured within the cavity, and an encapsulating
5 organic polymer, such as epoxy, enclosing the cavity. The laminated body includes
a substrate and a structural member on top of the substrate and having a centrally
located aperture forming the cavity. The substrate is provided with metal patterns on
both planar surfaces thereof, through-plated vias electrically connecting the metal
patterns, and a grid array of contact pads on the bottom surface of the substrate,
10 electrically connected to the metal pattern. The structural member provides strength
and rigidity to the laminate and is sufficiently thick to enable protecting of the IC
unit when the cavity is enclosed with the encapsulating polymer. Also disclosed is a
method of making the package and a laminate with the cavity, metal patterns and
grid pad array for use in assembling the package.

FIGURE 1
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