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of the Invention The present invention relates to el ectronic packages

i ncor por awong/0188¢ shi el di ng. 10 Background of the | nvent ipem/dBo203436yi Ng
out the production of electronic packages, particularly sem conductor

devi ces which incorporate chip carriers or substrates of either |am nates
or organic materials or ceramcs and the |ike, and which 15 support one or
nore sem conduct or chips which are covered by a heat-dissipating lid or

cap structure, the reliablg § LrediRg diereQlzc SackR@Eenti al |y adversely
affected due to encount er‘é%‘%mmm‘r‘l‘ﬁt‘ﬁ%f@ﬁte (EM). This
requires that an EM shield be provided to counteract and elimnate the
adverse effects. Mireover, the EM shielding 20 is intended to al so

function as an em ssion shield; in effect, to inhibit or stop outgoing EM

engr gy. Qils frequeptly..such sem conductor devices nmay conprise a
subst r at e‘m‘cvr'dﬂrg—#lm—esf—ettn cal connections to one or nore

sem conductor chips positioned on the substrate. Al so, a heat- dissipating
structure such @s aprhsatt Spvedatler rehatdsetd mlrrofondcasrkaged Ldc@poiratinagn
turn, arrapged:;aRaug. the chip or chips in thermally-conductive mechanical
adhesi ve connection. Various electrical conponents and interconnects are
normal ly provided on both sides of the substrates in electrical

céfmuni caBackaromndof Jhet Fuwemiion or chips, as is well known in the

sem conductor or electronic packagi ng technology. In order to effectively

screen out any eNeoUlgled.: Bl Siahag arss aibafkoal . Hecaal condyctalay

devices, it has_ been yposed provide structure extendl ng about_thée
chip and FHHSPREEAT FEvhedh “hheh REWPYRESIPHR iRGTITE SF riiRetrdde8r°Tap and
al so the sidistridrépaies bhairgdsisurteableds connecinignsangy the rlithy iagdtehigs
previ ded, sihRkeiheCheaiol 8k eflcdMuct Shical sk WakcH hee Seveeanaycs or device or
el ectron! £.RAGKANC 1AL L0 Br GONNBELLON, IRIAYSHI Y RRROlonEM cRBLEISS OF
simlar types 0O protective structures for the electronic packages or
seni conduBtGREHRMYcREerRgte ahEXTSHr G0 SR IR R HE ot T OF VGY *Pssessi ng
varyi ng déeggreeésrafced(EMED f | Chdy Faquprest ebit rg WL shi<lddbagrohdefevPces from
el ect r omaghelbgacd Bherdienante (HEMujive MO FH01286¥oRoleB20RMiB6hielding
20 is intended to also function as an emission shield; in effect, to inhibit
or stop outgoing EMI energy. Quite frequently, such semiconductor devices
may comprise a substrate providing for electrical connections to ome or
more semiconductor chips positioned on the substrate. Also, a heat-
dissipating structure such as a heat spreader in the form of a cap or lid
25 is, in turn, arranged above the chip or chips in thermally-conductive

mechanical adhesive connection.

Various electrical components and interconnects are normally

provided on both sides of the substrates in electrical communication with

30 the chip or chips, as is well known in the semiconductor or electronic
packaging technology. In order to effectively screen out any encountered
EMI during operation of the semiconductor devices, it has been proposed to
provide structure extending about the chip and interposed between the
heat-dissipating 1id structure or cap and also the substrate, in that

35 suitable conmnections or wiring is to be provided, thereby creating an EMI
shield for the semiconductor device or electronic package. In this
connection, numerous types of EMI shields or similar types of EMIL
protective structures for the electronic packages or semiconductor devices
have been proposed in the technology, possessing varying degrees of

40 efficacy in protecting or shielding the devices from electromagnetic

interference (EMI).



2 U S Patent No. 5,866,943 discloses a systemand nethod for formng a
grid array device package enploying el ectromagnetic shielding, in which a
stiffenerwbgsdizspbsed internediate a substrate and a |id ®CTGHE2/03B5uCt ure
havi ng a sem conductor chip interposed therebetween. The 5 stiffener which
enconpasses the sem conductor chip inclwdes various electrical

i nterconnecti ons between the sem conductor chip, substrate and the heat
spreader or cover so as to, in effect, provide for the necessary EM

shield to protect against_th .of - EM j j .
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di scl oses a Faradca%a?q(%gg in which a cover positioned on a substrate and
egrate

enconpa_ss?]heﬁtf?l’%l circuit conponents enables the energy of EM/RFI
t 3%be dissipated so as to render the effects thereof harmess to the
operation of the. .deviicat 5. Si 63d,&6P yiistlGesPatemti cdigluctel FPma@Engi scl oses
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U.S. Pat enrllat.y lﬁg. inSt:’e%gogée?iBéetc‘{Jeseglt Seegubasteggekaagg gh%r sﬁ%d@t{lgp %gmfuge the EMI
shield as necessary to provide for the electrical grounding of the
component.

20
U.S Patent No. 5,761,053 also discloses a Faraday cage in which a

cover positioned on a substrate and encompassing integrated circuit
components enables the energy of EMI/RFI to be dissipated so as to render
the effects thereof harmless to the operation of the device.

25
Similarly, U.S. Patent No. 5,317,107 discloses a semiconductor

device including a substrate and a cover portion having an integrated
circuit chip interposed therebetween, and including shielding to block EMI
energy which would have an adverse effect on the functioning of the

30 device.

U.S. Patent No. 6,261,251 discloses a wirebond package for low cost
(radio frequency) applications utilizing a complex metal-lead frame
structure to provide for isolation from disruptive frequencies.

35
U.S. Patent No. 5,939,784 discloses a package for a wirebond die

employed in a acoustical wave device, and which possess an EMI shielded

surface.

40 U.S Patent No. 5,939,772 discloses a wirebond package incorporating
metal plates in a surrounding configuration which are adapted to impart

magnetic shielding to the package.



enpl oyed in a acoustical wave device, and which possess an EM shi el ded
surface. 40 U S Patent No. 5,939,772 discloses a wrebond package

i ncor por awpng/o128et al plates in a surroundi ng confi gurati oRCEGRIR/O3U3E
adapted to inpart nmagnetic shielding to the package. WO 03/ 012867

PCT/ GB02/ 03436 3 U.S. Patent No. 5,838,093 discloses a piezoelectric

el enment package incorporating a device with a surrounding netal cup which
provi des shielding fromEM energy during functioning of the package. 5
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sem conduct or devi ces whi ch i ncorporate EM shi el di ng arrangerrents SO0 as
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paskages that ths enpagit igenématey suiEMabl y adapted for extrenely high-speed
el ectronic switching applications, such as for Hyper BGAs', and which

require a highl ¥y et];hfel o] ent t]r}/eREorn UEQ/I P%tt]el?t! ﬁilleng@ 9%5 ﬁ%cokﬂnggtltso 9f¢ent

aspect, the preS&ntTiVeént fon provides an ¢troni ¢ packagé. i ncor porating
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cCoNnpri Si NgateatCNd.CHi, §iZed4 sasts at.€. Patent No. 5,485,037; Bethurum U.S.
20 Patent No. 5,477,421; Moulton, et al. U.S. Patent No. 5,371,408; Knecht,
et al. U.S. Patent No. 5,313,371; and Mahulikar et al. U.S. Patent No.
5,043,534 each, to some extent, describe various types of structures in
the shape of either electronic packages or semiconductor devices which
incorporate EMI shielding arrangements so as to inhibit the effects of EMI

25 on the performance of the various devices or electronic packages.

SUMMARY OF THE INVENTION

30 Advantageously, the present invention provides configurations of
grounded-1id or electronic packages that are particularly suitably adapted
for extremely high-speed electronic switching applications, such as for

Hyper BGAs', and which require a highly efficient type of EMI shielding.

35 According to one aspect, the present invention provides an
electronic package incorporating shielding against the emissions of
electromagnetic interference (EMI); comprising: a circuitized substrate
having opposite first and second surfaces, said first surface having a
first portion and second portion; an electrically-conductive ground band

40 being embedded in said substrate and extending between said second portion

of said first surface and said second surface; a semiconductor chip being



havi ng opposite first and second surfaces, said first surface having a
first portion and second portion; an electrically-conductive ground band 40
bei ng entwodaed1i8n7 sai d substrate and extendi ng bet ween saiPdTARIRMBH3pOrti on
of said first surface and said second surface; a sem conductor chip being
WO 03/ 012867 PCT/ GB02/03436 4 arranged 4n said first portion of said first
surface; a plurality of electrically conductive circuit nmenbers being
positioned on said first portion of said first surface of said substrate
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constituted of a metallic composition selected from a group of materials
comprising: copper, aluminum, tin, chromium, silicon carbide, carbon,
diamond, titanium, stainless steel, nickel, ceramic having an
25 electrically-conductive coating, alloys of the materials, and composites

of the materials.

In a preferred embodiment, the substrate is comprised of a
dielectric organic material and the ground band is embedded in the
30 substrate proximate the perimeter of the substrate. An electrically
conductive adhesive is arranged between the stiffener and the ground band
and between the stiffener and the 1id member so as to form electrical

connections between these elements.

35 The 1id member (or thermally-conductive cap) is preferably selected
from a group of materials comprising: copper, aluminum, tin, chromium,
silicon carbide, carbon, diamond, titanium, stainless steel, nickel,
ceramic having an electrically-conductive coating, alloys of the
materials, and composites of the materials. Preferably, a compliant,

40 thermally conductive adhesive is arranged between the semiconductor chip

and the 1lid member.



connections between these elenments. 35 The |id nenber (or

thermal I y-conductive cap) is preferably selected froma group of materials
conpri si ryo 06OMseT, al uminum tin, chromum silicon carpCagBocAs4seN,

di anond, titanium stainless steel, nickel, ceramc having an

el ectrically-conductive coating, alloys®f the nmaterials, and conposites
of the materials. Preferably, a conpliant, 40 thermally conductive adhesive
is arranged between the sem conductor chip and the lid nenber. WO
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proxi mate the perineter thereof and extendi ng bet vveen said second portion

of said first surface 25 and sajd second surfac m conduct ar . chi p
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Qﬁﬂ' on OgnéuihgléénES&lectromagnet1c interference (EMI); comprising: a circuitized

substrate having opposite first and second surfaces, said first surface

having a first portion and second portion; an electrically-conductive
ground band being embedded in sald substrate proximate the perimeter
thereof and extending between said second portion of said first surface

25 and said second surface; a semiconductor chip being arranged on said first
portion of said first surface; a plurality of electrically conductive
circuit members being positioned on said first portion of said first
surface of said substrate each being electrically coupled to said
semiconductor chip; and a 1id member comprising an electrically conductive

30 material being arranged on a surface of said semiconductor chip distal
from the surface facing said substrate whereby said ground band is
electrically connected with at least one electrically conductive member
arranged on the second surface of said substrate, said 1id member and at
least one said electrically conductive circuit member on said first

35 portion of the first surface of said substrate so as to impart an
electromagnetic shield to said electromic package; said electrically
conductive stiffener being positioned on said second portion on the first
surface of said substrate proximate the perimeter of said substrate, said
stiffener being electrically connected to said 1lid member and to at least

40 one of said electrically conductive circuit member on said first portion

on the first surface of said substrate, and to at least one electrically



surface of said substrate each being electrically coupled to said

sem conductor chip; and a |lid nenber conprising an electrically conductive
30 nat er iwibD obwi2sg7 arr anged on a surface of said sem condu®CarGRIRIOP3di st al
fromthe surface facing said substrate whereby said ground band is
electrically connected with at |east one el ectrically conductive nenber
arranged on the second surface of said substrate, said |id nenber and at
| east one said electrically conductive circuit nmenber on said first 35
portion of the first surfa trat 0 abaid
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portion of®t SUrface of said frate so as to [mpart
an electromagnetlc shleld to said electronlc package; said electrically

conductive stiffener being positioned on said second portion on the first
surface of said substrate proximate the perimeter of said substrate, said

25 stiffener being electrically connected to said 1id member and to at least
one of said electrically conductive circuit member on said first portion
on the first surface of said substrate, and to at least one electrically
conductive member on the second surface of said substrate through said
electrically conductive ground band.

30

According to a fourth aspect, the present invention provides a

method of providing an electromic package incorporating shielding against
the emissions and incidence of electromagnetic interference (EMI);
comprising: providing a circuitized substrate having opposite first and

35 second surfaces, said first surface having a first portion and second
portion; an electrically-conductive ground band being embedded in said
substrate and extending between said second portion of said first surface
and said second surface; arranging a semiconductor chip being arranged on
said first portion of said first surface; positioning a plurality of

40 electrically conductive circuit members on said first portion of said
first surface of said substrate each being electrically coupled to said

semiconductor chip; and arranging a lid member comprising an electrically



an el ectromagnetic shield to said el ectronic package; said electrically
conductive stiffener being positioned on said second portion on the first
surface oWogajotkssubstrate proximate the perineter of sai dPsWhaRe@sss sai d
25 stiffener being electrically connected to said |lid nmenber and to at

| east one of said electrically conducti®e circuit nmenber on said first
portion on the first surface of said substrate, and to at | east one
electrically conductive nenber on the second surface of said substrate
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substrat ebt]‘.’!%'engr %1%9%@ %%écﬁ':%d to the substrate by means of an electrically
non-conductive adhesive material so as to cover the active circuitized
area on the chip carrier or substrate extending about the integrated
circuit chip, and with an electrically-conductive adhesive material

25 extending over the ground band which is embedded in the substrate.

In another embodiment, the chip carrier or substrate may comprise a
rigid ceramic element mounting a ball grid array (BGa), which element
interconnected to a chip through the intermediary of solder balls which

30 may be embedded in an underfill. An electrically and thermally-conductive
1id, such as a heat-dissipating cap structure is superimposed on the chip
and is connected by means of a suitable dielectric adhesive. A conductive
ground band is formed proximate the perimeter in the ceramic substrate so
as to be embedded therein, and with an EMI gasket of electrically

35 conductive nature interconnecting the ground with the heat-dissipating 1lid
or cap structure. The ground band component forms a grounded comnection
with the ball grid array to produce an EMI shield for the entire

arrangement.

40 In yet another embodiment, the 1lid or cap structure may have a
depending annular flange portion which electrically communicates with the

embedded wiring forming the ground band in the perimeter area of the



15 the stiffener, and includes an adhesive between the chip and substrate
which is of a conpliant, thermally conductive nature so as to pronote a
good t herwo-oa®casani cal connection of good reliability betReEGRRO3436
conponents. Arranged enbedded in the organic carrier is an electrically
conductive ground band so as to extend & ound the perineter portion of the
20 carrier and between the top and bottom surfaces of the substrate. The
stiffener may be attached to the substrate by nmeans of an el ectrically
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ground band is fornmed proximate the perineter in the ceramc substrate SO
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have a depen ng &hnul anﬁe portion which el ectrical as\éegoDnggl cates
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adhesi ve, fc‘!@%&@@&cﬁ@ dhempraceds ngrltlefﬁbgﬁlcbtﬁﬁnband’ athey etibsideanimadhesi ve

there is employed an EM g igb& Qi nherently stiff nature of
t he substPaATES i Ce')[ Sedr gtség EQ? t he above enbodi ments, such as a

ceramc chip carrl er el | m nates the need for the provision of a stiffener
structure as i SArﬁthe:echdlvanta@@nwecttlﬁmreﬁﬁmm ipventiessrasiges i8r ghi c

sufistrat e,oLyslsa0h nat ed él@b@rcﬁl@&rﬂa%ﬂcagé)foftﬂfé ftibs deeahivdtinenprididg an EMI

Accor di ngEXfrler tes 1%Q1<§an\éan} ggorr%. tﬂ‘@[ Qﬁglsg%/nt 'é%‘i@ﬂtquEhéxo a@&&h‘é‘a@@ of
the present invention resides in the provision of an electronic package of
the type described herein comprising an EMI shield for outgoing or emitted
EMI energy.

25
In one embodiment, there is provided an arrangement which imparts

EMI shielding to a semiconductor package the type of described wherein an

EMI gasket is interposed between a ceramic substrate having band-shaped

grounding wires imbedded proximate the perimeter thereof, and providing
30 for electrical interconnections with a metallic 1lid or heat-dissipating

cap structure and with a ball grid array on the substrate.

Tn another embodiment, there is provided an electronic package or
semiconductor structure which includes an EMI adhesive interposed between
35 an annular depending flange on a heat-dissipating lid oxr cap, and
electrically conductive wiring embedded in a ceramic substrate and
connected to a ball grid array so as to form a grounding connection with

the metallic 1lid, so as to produce an EMI shield for the structure.

40



a novel electronic package arrangenent incorporating EM shielding
conprising a stiffener positioned internediate a substrate of an organic
nat ure arsoan/oedsertrically conductive lid or heat dissipaPChgBI203436t ween
which there is arranged an integrated circuit chip enconpassed by the 15
stiffener, and wherein the substrate is provided with ground connections
for producing an EM shield, with a ground band bei ng enbedded in the
perimetrical region of the organic substrate. A further advantage of the
present ipvent] jdes_in_t rovi sion of an el ectronic package of
the type m&&gﬁ%?%§§|%§ dll_wég?g barrier to incident or incom ng EM
energy. A still further advantage of the present invention resides in the
provi sion of anTed eebsean tnpatkageidf nowhie tdgperidedc rivbedy ndr exarpéenpri si ng
an EM shigl.d {0 QUEGQLRE @ pEllck 88 emBMAinRAEs BerddE, | As GNEuSiTaOEd MENt ,
there is grow ggd .an arrangement which inparts EM shielding to a

sefi condubtdropEtREG e PN T pa” oF G85cri bed wherein an EM gasket is
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THE DRAW NeSTheatgngserit priienthesiohi 3q EHbwWaskeddoctoped™ BY WS 18f “2Ranpl e
onlsy, Wit Bemieloatenoe parkpyef ended enbodi nents thereof, as illustrated in 5
the following drawings, in which: Figure 1 illustrates generally
diagrammatically, a first e dinment. in rti r - i
representation %fg‘gesanﬁslggﬁgrga%tegra %%éﬁ%geggogﬁlﬁ%k 3Ad€| % Qegﬁcglr?fﬁ}éjh?%a%ﬁﬁa Tate
and a sti fimider & FBEt%ﬁQQn@rﬁﬂb89%ﬂanhPut utilizing an E adhesive rather than

a gasket interposed between electrical ground wires extending

20 perimetrically within a ceramic substrate and a conductive cap or 1lid.
DETAILED DESCRIPTION OF THE INVENTION

Figure 1 shows a there is diagrammatically represented a
25 semiconductor package 10 comprising an organic substrate 12 (which may be
constituted of a laminate) and an integrated circuit chip 14. Interposed
between the chip 14 substrate 12 are suitable solder balls 16, as is well
known in the technology, and which may be encapsulated in an underfill
material 17.
30
Arranged above the chip 14, opposite the side facing the substrate
12, and extending radially outwardly of the chip 14 is a 1id or
heat-dissipating cap structure 18 of an electrically-conductive material,
for instance, such as but not limited to copper, aluminum, tin, chromium,
35 silicon, carbide, carbon, diamond, ceramic with electrically-conductive
coatings, alloys and compositions thereof, and the like, as are well known
in the technology, which is attached to the chip by means of a
thermally-conductive compliant adhesive 20 in order to promote good
thermo-mechanical reliability in their interconnection, the adhesive being
40 essentially of an electrically non-conductive or low-conductive nature in
composition, such as being a silver-filled adhesive which is both

thermally and electrically-conductive.



10 formng a grounded EM shield; Figure 2 illustrates a second enbodi nent
of a package with a ceram c substrate including an enbedded ground band

el ect ri cawby3/oesamuni cating with a lid through an EM gasleetr/GRo20813m an EM
shield in a 15 sem conductor package; and Figure 3 illustrates a third
enbodi nent of a sem conductor package si%ilar to the second enbodi nent but
utilizing an EM adhesive rather than a gasket interposed between

el ectrical ground wires extending 20 perinetrically within a ceramc
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as a circuit path to array a BGA 30, only schematlcally indicated, and
20 which form electrical interconnections with the chip 14, as is well known

in the technology.

Embedded in the area along the perimeter of the organic substrate
12 is a ring-shaped electrical ground band 32 extending between the top

25 surface of the organic substrate and the connections 30 at the opposite
surface. The attachment of the stiffener 24 to the lid or cap 18, as
described previously, is an electrically conductive adhesive material, and
on the opposite side of the stiffener facing the substrate, an
electrically-nonconductive adhesive 34, such as pyrolux, which covers the

30 active circuitized area on the substrate, and a further electrically
conductive adhesive material 36 extending over the ground band 32 on the
upper surface of the organic substrate 12 so as to form an electrical
connection with the stiffener 24, whereas the ground band at the lower
surface of the substrate electrically contacts the ball grid array 30.

35 The internal electrical circuitization on the substrate upper surface has
a connection 38 formed with the ground band 32 and one or more solder
balls 16 on the perimeter of the module, thereby resultingly creating an
electromagnetic interference (EMI) shield for the entire semiconductor
package 10, shield against outgoing EMI energy and also forming a barrier

40 to incoming or incident EMI energy.



14. The stiffener nenber 24 may be of a suitable electrically-conductive
material, simlar to the lid or heat-dissipating cap 18, by being

consti tutwo odf128he nmaterials as set forth herei nabove, of poatdBo®ssbl i c

and non-netallic conpositions. The lid or cap structure 18 is fastened to
10 the stiffener 24 through the interposttion of an electrically-conductive
adhesi ve 28, whereas in contrast, the adhesive between the chip and lid is
normal Iy a conpliant thermally conductive and electrically non-conductive
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upper surface .of t@ee.oiganl C sugstrate 12 so as to forman electrical

connectiof wth the sfiffener 24, whereas the ground band at the | ower
sut¥ ace of the substrate electrically contacts the ball grid array 30. 35
The internal el estincak cravdiond iembtdiprnon enhintsgbstedateraypperhiput? dee has
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bal IS 16 90, LOC PELITRE lorOl, LS, [OfULS: oot DAL Rl dRauld 1-AOdaccE LAl | NG an
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Al t hough, dnllp €55 eRGE whilgn haséchseoNaRAL o fanPE itk di fig 1EMonghbelvdsmdttrial,
such as has been described in connection with 1lid or cap structure is, in
electrical communication with a ground band 50 consisting of wires
embedded within the peripheral region of the substrate 40 and extending
25 between the opposite surfaces thereof. An EMI gasket 52 presenting an
electrically-conductive path is interposed between the 1lid 48 and the
upper wire ends of the ground band 50, the latter of which is embedded
within the substrate and is located along the perimeter of the latter,
whereby the gasket 52 may be adhered to either the lid or the ground band.
30 The lower end of the ground band 50 is in electrically grounding
connection with a ball grid array 56 on the surface of the substrate
distal to the chip, and further electrical connections can be provided
with the chip through one or more of the solder balls and the adhesive
extending between the 1lid and the ground band wire ends at the upper

35 surface of the substrate 40.

With regard to the embodiment of Figure 3 of the drawings, which is
substantially similar to that of Figure 2, in this instance, the
electrically-conductive cap or lid structure 48 is equipped with a

40 depending peripheral flange 60 having a lower end surface 62 in close
proximity with the upper surface of the ceramic substrate 40. Hereby, in

lieu of the gasket 52 of adhesive material of Figure 2 extending between



various types of devices is known in the technology, it is the specific

and advant ageous arrangenent of the ground band 32 enbedded within the
organi ¢ swbaBHose7 12 i n communi cation with the stiffener 2&T/GHWOM3bN this
5 enbodi nent creates a superior and unique EM shield. This is particularly
effective for the very high speed sw tchi2ng applications of sem conduct or
devi ces which are currently being contenplated in the technology. Referring
now to the enbodi nent of Figure 2 of the drawings, in 10 this instance,

the stiffenendibl!iged.d nel i sTBAdLMBl uofer W OH Sads @sth@%églﬁe&mmt ed,
in that the substra
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material 46. Alid or heat-dissipating cap structure 48 which extends 20
radi al | y out war @dyarnsfgetuslyerdyoied dlande nfiiple aref enbeddettiagiha eerieteifal
chip 42, aagiothbehtessatshidditedionbs ameel@aions cCatbyieandgirovaiemat eri al |
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electrica nication roun consi sti.n ynrestenbedded
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t he opposiahe SuEdEEeENT vev esfons ArnENhCqyE o R SBMISINeNge SEOUAEL LR durlng the
el ectri calbyr3088ust ke patibed.s i nterposed between the lid 48 and the
upper wire ends of the ground band 50, the latter of which is enbedded
within the substrate and is |ocated along the perineter of the latter,
wher eby the gasket 52 may be adhered to either the lid or the ground band.
30 The | ower end of the ground band 50 is in electrically grounding
connection with a ball grid array 56 on the surface of the substrate
distal to the chip, and further electrical connections can be provided
with the chip through one or nore of the solder balls and the adhesive
extendi ng between the |id and the ground band wire ends at the upper 35
surface of the substrate 40. Wth regard to the enbodi nent of Figure 3 of
the drawi ngs, which is substantially simlar to that of Figure 2, in this
instance, the electrically-conductive cap or lid structure 48 is equi pped
wth a



40 dependi ng peri pheral flange 60 having a | ower end surface 62 in close
proximty with the upper surface of the ceram c substrate 40. Hereby, in
lieu of tweogasiset 52 of adhesive material of Figure 2 extPemdiBug/obstween WO
03/ 012867 PCT/ GB02/03436 12 the |ower surface of the lid and the upper
wire ends of the peripherally enbedded iground band 50, there is utilized
an electrically conductive EM adhesive 64 which al so communi cates with at
| east one of the solder balls 44 and integrated circuit on the chip so as
to forman EM shield 5 structure simlar to that in the enbodi nents of
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CLAIMS 1. An electronic package incorporating shielding against the

eni ssions 5 ok elwwttrmgadistcatantherinmy epresitEMirst caondppeedndgsurfaces,
circuiti zedisuybstt aerday hagimPROSIrEe ddrtsén aRd srReADDSEUIdMces, said
first surface having a first portion and second portion; 10 an

el ectrically-conductive ground band bei ng _enbedded in _said substrate and
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second susflagterta sdnecmmding detedsnpsdial ageandr pejddn ot said Hrestsupbras on
of said Lbafdaigtssdhbiatigradgplurality of electrically conductive circuit
menbers being positioned on said first portion of said first surface of
said substrate each being electrically coupled to said senLconchto chi p;
and 20 a |id nmenBEHCEBHBTEI P I TP 1% %%ﬁhgtﬁ$ﬁgoﬂﬁfﬁr?aﬁaﬁéing
ar¥sanged démnrst surfamee of said sem conductor chip distal fromthe surface
facing said substrate whereby said ground band is electrically connected

with at least gng gLefLY igall . EONIYETd V. SBYREL: AL ANAGHAN iigy second

positioned on said first portion of said first surface of said substrate
each being electrically coupled to said semiconductor chip; and

20

a 1id member comprising an electrically conductive material being

arranged on a surface of said semiconductor chip distal from the surface
facing said substrate whereby said ground band is electrically connected
with at least one electrically conductive member arranged on the second

25 surface of said substrate, said 1lid member and at least one said
electrically conductive circuit member on said first portion of the first
surface of said substrate so as to impart an electromagnetic shield to

said electronic package.

30 2. An electronic package as claimed in Claim 1, wherein an electrically
conductive stiffener is positioned on said second portion on the first
surface of said substrate, said stiffener being electrically connected to
at least one of said electrically conductive circuit members on said first
portion on said first surface of said substrate, and to at least one

35 electrically conductive member on the second surface of said substrate

through said electrically conductive ground band.

3. An electronic package as claimed in Claim 2, wherein said stiffener
is in electrical connection with said 1lid member.

40
4. An electronic package as claimed in Claim 2 or Claim 3, wherein said

substrate is comprised of a dielectric organic material.



25 surface of said substrate, said |id nenber and at | east one said
electrically conductive circuit nenber on said first portion of the first
surface oWogaiotkssubstrate so as to inpart an el ectromagnetPiCe/GBwR2OB436t O
said el ectronic package. 30 2. An electronic package as clained in Claim1,
wherein an electrically conductive stifttner is positioned on said second
portion on the first surface of said substrate, said stiffener being

el ectrically connected to at |east one of said electrically conductive
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20 electrically conductive gasket positioned between the second portion on

the first surface of said substrate and said 1lid member.

10. An electronic package as claimed in Claim 1, wherein said substrate
comprises a rigid dielectric ceramic material, saild 1lid member having an
25 annular flange extending into proximity to the ground band at the first
surface of said substrate, said ground band being in electrical connection
with said 1lid member through the interposition of an electrically
conductive adhesive material positioned between the second aereal portion
on the first surface of sald substrate and a facing end surface on said

30 annular depending flange of said lid member.

11. A method of providing an electronic package incorporating shielding
against the emissions and incidence of electromagnetic interference (EMI);
comprising:
35

providing a circuitized substrate having opposite first and second
surfaces, said first surface having a first portion and second portion; an
electrically-conductive ground band being embedded in said substrate and
extending between said second portion of said first surface and said

40 second surface;



conprises arigid dielectric ceramc material, said |lid nenber having an
25 annul ar flange extending into proximty to the ground band at the first
surface ovogajotkssubstrate, said ground band being in el ecPCiraso2om3Inect i on
with said Iid nmenber through the interposition of an electrically
conductive adhesive material positioned between the second aereal portion
on the first surface of said substrate and a facing end surface on said 30
annul ar depending flange of said |lid nmenber. 11. A nethod of providing an
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a circuitized substrate having opposite first and second surfaces, said
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