S tue3eRnG 6Tn9B/ 20 May 2003 FOR PRI NTED CI RCU T BOARD Field of the
Invention The present invention relates generally to a shiel dpfgaysypzem for
.a printed circuit board, and in particular, to a shielding systemhaving an
integral shielding 5 enclosure with a fixed cover that nay be permanently
removed, and a replacenent cover for attaching thereto. Description of the
Rel ated Art As is well known in the prior art, selected electric or

el ectronic parts on g printed circuit board radi at e el ectromagneti c waves
whi ch t hereby cause ngse or 10 unwant ed signals to ear |n adjacent
conmponents on th cuit board or electric %ﬁf parts and
devi ces existing @L ‘w mmmnu ty of the printed circ cordi ngly,
it is highly des provi de shielding for electronk@, pnponents of
printed CIFCUIt boards such as those found in radio transnltters radi o
receivers, conmputers and other electronic devices that use circuitry that
emts or is 20 May 2003 -2 susceptible to el ectronagnetic radiation. It
is known that these conponents can be Shielded to reduce undesirable

el ectromagnetic interference and/or susceptibility effects with the use of .

a conductive shield that i §¥®ﬁpnagnetic changes
and fields. Such shieldi ngﬁﬁbﬁ‘i@‘%roun dg?ﬁ Pﬁlg%ﬁ; of f endi ng

el ectrical charges and fields di srupting the
operation of the electronic cgﬁﬁsﬁgnﬁtﬁﬁﬁgﬁﬁgﬂﬁfﬁﬁ% the shield. A

vari ety of devices have been utilized for shielding electronic conponents
but these prior art devices have not been entirely satisfactory since they

do not alto w for easy access to the underlying el ectronic conponent after
the installation of the 10 shield. For exanple, a conventional netal shield

cover) or can, BACKGROUND OFTHE INVENTION
Field of the Invention
The present invention relates generally to a shielding system for a printed
circuit board, and in particular, to a shielding system having an integral shielding
5 enclosure with a fixed cover that may be permanently removed, and a replacement

cover for attaching thereto.

Description of the Related Art

As is well known in the prior art, selected electric or electronic parts on a

printed circuit board radiate electromagnetic waves which thereby cause noise or

10 unwanted signals to appear in adjacent components on the printed circuit board or
electric or electronic parts and devices existing in the vicinity of the printed circuit

board. Accordingly, it is highly desirable to provide shielding for electronic
components of printed circuit boards such as those found in radio transmitters, radio

receivers, computers and other electronic devices that use circuitry that emits or is



printed circuit board by using fasteners appropriate for the purpose
Thereafter, the metal shield is soldered or welded to sel ectegh aﬁpng
strips on the printed circui t board at selected | ocations of |ts SI

wal I's. Using solder or welding to 15 nechanically hold and electrically
connect the netal shield to the printed circuit board permanently affixes
the nmetal shield over the selected electronic conponent(s). After
assenbling the conpleted printed circuit-doard) including the required
nmetal shields, the printed circuit board will generally be subjected to a
"burn-in" 20 stage during which it is subjected to el evated tenperature
tests. If one of the electronic conponents should fail during the burn-in)
however) that eusogpbiblertd elensomagnetierddiationl. Itk ksdwn thatthessroompommesssalbg t o
desol der or unweld the netal shield fromthe printed circuit board in order

to obtain accesiielded td1eedudé hedbsHHTO @RERémag@tic irkéfédYbite200Hr sascelﬁniu@ze t he
sane. This is very difficult to successfully acconplish and) nore

likely, the engiEgs PLithtGe 1Ys!er8f“ c&ﬁ%&t%c%ﬁlkldb&ag%ﬂéc@é’ F - didsipatts It L0
overcone this problem shieldi ng deV| ces, such as that disclosed in U S

Patent No. 4, 73f S f mhlch
5 are hereby i ncot}%(})l?g& etit Q%arg g?&#@;ﬁ%@g@@p&%&%@# %fggrg%gtrto: Ea&vwa I
enclosu and a The, cover is resili hel d in ce by .
o | et dbl 6 enQHGEBE Gecicahsthes AnurRLEre o Sttt iyibrttt: fey

encl osure. The presence of the resiliently held cover allows access to t he
under | yi ng el e@PP@HPROCHASIoRPRIC compeneaisigaglosedniitiie theedifld-ed, however, the
manuf acturi ng costs associated with the 10 fornmati on of the engagenent
prongs are al so i nclewsiety ofAteyivesihavglbgen uthizedfor shislding #leowenic ¢mmponesthi el di ng
cover which can be soldered to the printer circuit board, but which stil

al | ows access tat thee piiodertldyvioe tﬁb@ﬁdtmeen@tmyvmsﬁabmuhtiyub nbﬁallmcessary
to replace, repair or otherw se adjust the sane, and which can be

i nexpensi vely nrgnaskpadddsed- the endeeiivpretectionitdembbhdahdfevhe installation of the

10 shield.

For example, a conventional metal shield cover, or can, is mounted to a
printed circuit board by using fasteners appropriate for the purpose. Thereafter, the
metal shield is soldered or welded to selected grounding strips on the printed circuit
board at selected locations of its side v&;alls. Using solder or welding to

15 mechanically hold and electrically connect the metal shield to the printed circuit
board permanently affixes the metal shield over the selected electronic
component(s).

After assembling the completed printed circuit board, including the required
metal shields, the printed circuit board will generally be subjected to a “burn-in”

20 stage during which it is subjected to elevated temperature tests. If one of the
electronic components should fail during the burn-in, however, that component must
be replaced. Thus, it becomes necessary to desolder or unweld the metal shield

from the printed circuit board in order to obtain access to the failed component and



The present invention overcones these di sadvantages by providing an
el ectromagneti c shi el ding systemincluding a shielding enclosg )pgyd:ang a
-plurality of side walls and an integral top surface. The top sur?ace
includes a scored |line for allowng renoval of an interior portion of the
top surface to thereby define a 20 remaining perinmeter rim A replacenent
cover is also included for attachnent to the remaining cover rimafter the
interior portion is removed. The repl acefent cover may include a netal foil
havi ng an adhesive surface or a netal sheet material. 20 May 2003 -4 The
present invention further provides a nethod for shielding and obtai ning
access to a conponent on a printed circuit board. The nethod incl udes
provi ding a prieplagcth€ santelli ThidBaes) difitultdo sudczessaflyettoRplisampasmort than a
shi el ding encl osure. The shielding enclosure includes a plurality of side
wall's and an ijl89%a entitPpritted éﬁ?&lit%ogﬁi"\kﬂﬂbeade%&%&q | ine which defines an
ed |1 r

interior portion.” The sco ine on the top surtace of the shielding

encl osure is sever t i J t . t i ned by
the scored line i sqﬁ@%@\?teod(t@{)dogf?gﬁ%gg/ObPeg‘gvSié{%am@%%%?’rf’g&pgesﬁlrl%@?%rl&rg‘iflm on
the printed circguit_boa |l o access to, the conponent within the rim
The Scoreq. |1 rib Urky PSR 0, Ar/o. 10} OF M HreRg: asSiabees tis FIRRLCRiAR SO YRR ot |t he
shi el ding 10 encl osure and applying force. A replacenent cover is also
provi defl for tarehershy Bgemparateddty refeeense have inedpded @l sepasate waliieaclopie gaénent
cover include a plurality of side flanges. The repl acenent cover is
attached t o t heresivvahlccovgr.ehilnd awer ie resdientiehelt yn placcdiypieflectabiclenghgahantt he
conponent. BRI EF DESCRI PTI ON OF THE DRAW NGS These) and ot her, objects,

features and agioagy &gadingffrémanpppgedge bNtheRidiehclosursl | ThelirewRnte ofthe
readily apparent to those skilled in the art upon reading the foll ow ng

det ai | ed descrfe@flii:ﬂ[}rg heldcovBNAIORR lab@Bs 18 thd uridfyAp RERHBAIC ORPREAE should Whi ch:
FIG 1 is a perspective view of a printed-circurt board shielding enclosure

in accordance Met Qm'}ehge %cﬁﬁx%a,t hBQX&?} itlf?eninanufacturing costs associated with the

10 formation of the engagement prongs are also increased.
Accordingly, there exists a need for a shielding cover which can be soldered
to the printer circuit board, but which still allows access to the underlying electronic
component should it be necessary to replace, repair or otherwise adjust the same,

and which can be inexpensively manufactured.

15 SUMMARY OF THE INVENTT
The present invention overcomes these disadvantages by providing an
electromagnetic shielding system including a shielding enclosure having a plurality
of side walls and an integral top surface. The top surface includes a scored line for
allowing removal of an interior portion of the top surface to thereby define a
20 remaining perimeter rim. A replacement cover is also included for attachment to the
remaining cover rim after the interior portion is removed. The replacement cover may

include a metal foil having an adhesive surface or a metal sheet material.



20 FIG 2 is a replacenent cover for the enclosure shown in FIG 1, in
accordance with a first enbodi nent of the present invention; 20 8y 283 2003
-5 FIG 3 is a replacenent cover for the enclosure showmnm in FIG 1) in
accordance with a second enbodi ment of the present invention; FIG 4 is a
perspective view of the shielding enclosure of FIG 1 with the cover having
been renoved; and 5 FIG 5 is a perspectiyve view of the shielding enclosure
of FIG 4 with the repl acenent cover of FIG 3 attached thereto. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Referring to FIG 1) an

el ectromagnetic shielding systemfor a printed circuit board in accor dance
with the present ention.is sho ener, fer ce 1 uner al

Shi el di ng system 18‘\{11: Bfea%’élua'ﬁamwh %Y‘@@dymg%?‘{jg’ {5‘838 HQFW‘% fi xed
to a printed circuit board (not shown) during the rranuf acture thereof and

t her eby enconpBgesss Qriccosmionpr Q?r?epféi%tew(‘é“tlh‘?ﬂ’é? | Thegetbpd includes Rro¥digonent s
that are nounted on the printed circuit board. The el ectromagnetic

shi el di ng sysiaarinid cirawit beard daving @ campaiedt ericompassed by & shieldingrenclosygonent  of
a printed circuit boa rd or the 15 entire board. Shielding system 10

i ncl udes an eMmhkshidldingleacidaire ietuday a pluekditynst dide wallsand aminiteppal $of fudface 16
integrally joined therewith. |If desired, the walls 14 could be fornmed into

any reasonabl ¢,6iapfl Gbfedtlin@RvhitIPNGHRE anmﬂeﬁo%oﬂfoﬁf ahe 8chrad BROSEIERGY the
walls 14 are forned into a square) rectangl e or other quadrilateral shape.

By 20 usi 9.t NGl e Mo AGCLO0 I 81erd o £ G ook I P BRGMIEALL 0N O

the top surfa I'cat

(he vel o 14 g1 a Fenyent ongl BrLILSS, € LY 0021 G Wbk 4,00 (e

on the printed circuit board and allow access to the component within the rim. The
scored line may be severed by grasping a hole in the top surface of the shielding

10 enclosure and applying force. A replacement cover is also provided for the top

surface of the shielding enclosure. The replacement cover include a plurality of side
flanges. The replacement cover is attached to the shielding enclosure to thereby
encompass and shield the component.
BRIEF DESCRIPTION OF THE DRAWINGS
These, and other, objects, features and advantages of the present invention
15 will become more readily apparent to those skilled in the art upon reading the
following detailed description, in conjunction with the appended drawings, in
which:
FIG. 1 is a perspective view of a printed circuit board shielding enclosure
in accordance with the present invention;
20 FIG. 2 is a replacement cover for the enclosure shown in FIG. 1, in

accordance with a first embodiment of the present invention;



- 6- preferably made froma netallic material, such as tin plated steel
However ) other materials including other netals such as tin ﬂjﬂgggoo3
phosphor bronze, beryllium copper and other alloys of copper may cour se
al so be used dependi ng upon the required shielding. In particular, however,
it is desirable that the material be netals 5 that are capable of being
readily sol dered or wel ded and capable of | ow resistance el ectrical
conductivity. However) if the primary pwgpose of the shield is to reduce
magnetic field interference, it is generally preferable to use a steel or
other alloy which has a relatively high perneability at |ow frequencies. To
provide electrical conductivity on materials with relatively high

resistance, the mat gfd ah iwregﬁcahaﬁ%véfofdme cclofite sBSWA A6, NELigl . such
as tin. If the principal concern s to reduce electrical field

i nterference, tapc%p??jn{ge i"ﬁhg%g%ﬁl?:e'g#%ﬁ@ﬁ&a&?fég?ntgﬁ‘geg of:opper alloy as w |

be readily apparen 0 on e ar rdmagneti ¢ shi el di ng.

The walls 14 and th op,surface 16 preferably have a thi s of
Approxi mat ey 0. 005 FIG PPt vroyiEy G Beabidding s ptieh vllbsme (i ,
pl at ed phosphor bronze) or 15 stainless steel. O her thicknesses could of
course al so be coEdagiap beah waouegb@nd he material used to formthe walls 14
and the top surface 16 and the end use environment in which the enclosure
12 will e placed. ENGhS ixfa pérepentivd wiewsHf ithecshicldiog andlpsiee oblbrd wish theon 18
and, preferably ) on a or nore projections 20 extending froma | ower edge
of the side nergsicepentdover JIFIG. 3Gutdtirdplic@gect i ons 20 are preferably
soldered to the printed circuit board to obtain a surface nount thereon,
al t hough t hrough hole nounting or any other type of know n nounting
arrangenment could also be utilized. In this regard, the enclosures 12 of

the present in ecla B3 .Mor use in
st andard 20 = s

ay CTHE ] ] ,
alternatively) the | Qsur of th resent. i.nvention be, packed in
trays for correct o%&ﬁ‘i‘%ﬁﬁoﬁ%\;m%eﬁc&ﬂmﬁ%ﬂeﬁﬁﬁ? “@ﬁgﬁt%gr? ra,pr'gfeﬁlcfrc‘f‘ﬁrt her
) they be may packed in bulk as may be required, by conventi onal

board in accordance with the present invention is shown generally by reference

10 numeral 10. Shielding system 10 is designed to be welded, soldered, or otherwise
fixed to a printed circuit board (not shown) during the manufacture thereof and
thereby encompass and shield one or more underlying electronic components that
are mounted on the printed circuit board. The electromagnetic shielding system 10
can be used to shield either a section or component of a printed circuit board or the

15 entire board.

Shielding system 10 includes an enclosure 12 defined by side walls 14 and
a top surface 16 integrally joined therewith. If desired, the walls 14 could be
formed into any reasonable configuration. However, in the preferred embodiment,
the walls 14 are formed into a square, rectangle or other quadrilateral shape. By

20 using the walls 14 in the form of a rectangle, the configuration of the top surface
16 is simplified along with a simplification of mounting the walls 14 on a

conventional printed circuit board. The walls 14 and the top surface 16 are



equi pnent. 5 As shown in FIG 1) the top surface 16 includes a scored line
22 extending parallel to the perinmeter thereof. Although illlﬁﬁrﬁ?ﬁﬁbfﬁ
bei ng scored substantially continuously around the perineter) iM s al so
within the scope of the present invention that the scored line 22 may not
be continuous and that it may include portions therealong that are not
scored, such as along one or nore sides of the top 10 surface for exanple.
A non- continuous scored line 22 may be us€d in order to increase the
rigidity of the top surface 16 and its ability to withstand vibrations and
shocks encountered during use. The scored line 22 is preferably spaced
approximately 0.020 in. fromthe outer perineter edge in the illustrated
enbodi ment, hopesferablyimadeiftdm dmetafijsamaserial t suclo astinspliatetl stgel. nHowevenratherhat

ot her 15 pl acenents coul d of course also be used dependi ng upon the

speci fic confi gutéialo thchidihgsother mktalshsick e Itinsplated phosphtebionpe, hekflios
thereof. The scored line 22 allows an interior portion 26 of the top

surface 16 to Rgp2ARY Bther MY sIIPRESRY nfd§ ok BSurse 41856 &E&'Geﬂlﬂ&ﬂnﬁ%?&i thel M 28,
as shown in FIG 4. Being abl'e to renove a n integral portion of the top

surface, i.e.) Lhfrehhighl 5 nlgg%x&i;'%ﬂ%%ﬁ\)vexf’eh' iP%eﬁ&%ﬁ%ﬁat%.rHﬁeﬂeﬁ‘b?ﬁ&a?so to an

underlying electtonic co out renoving the entire enclosure 12,
as discussed in further, detail below .If desired.for ventilation the top .
o f hoe . may B HERLIF ot Btine s hoiocrrd ST Hh R RLoalIE bf Bl REbab oo s
shown in FIG 1, The vents 24 illustrated in the 20 May 2003 g corners
of the top sur felgetricgleqndpctivity. EEvyelsre i tBPRARETY RUEROSS ebthe shieldds spredpee
allowing for the break away of the interior portion. The vents or holes 24
di sposed i n t hanigeete fiold ipterferenee, d6iseeneraliid prefesatle tousear syesl gu othhuatioynai |
grips for starting the renoval of the sanme. The top surface 16 may incl ude)
instead of or iwhietdhasta ehutively highhysermeatiility 2¢lowl frequendesor Toprokide @leceital f or
ventilation) heat sink conponents) handl es, or -other hardware to suit a

speci fic need Qondwtfigity 6f matefiaBeint reRAYely Bigh rbsitants, tRdOBRERlThSVeplsted
energy, such as a mcrowave absorber) may be attached or bonded to the
10 with a low resistance metal, such as tin. If the principal concern is to reduce
electrical field interference, then it is generally preferable to use a copper alloy as
will be readily apparent to one skilled in the art of electromagnetic shielding. The
walls 14 and the top surface 16 preferably have a thickness of app roximately 0.005
in. when the metal material is tin plated steel, tin plated phosphor bronze, or
15 stainless steel. Other thicknesses could of course also be used depending upon the
material used to form the walls 14 and the top surface 16 and the end use
environment in which the enclosure 12 will be placed.
Each of the walls 14 includes a side member portion 18 and, preferably, one
or more projections 20 extending from a lower edge of the side member portion 18.
20 The projections 20 are preferably soldered to the printed circuit board to obtain a
surface mount thereon, although through hole mounting or any other type of known

mounting arrangement could also be utilized. In this regard, the enclosures 12 of

the present invention are adaptable for tape and reel packaging for use in standard



inside of the top surface 16. If it is necessary to access an electronic
conponent shi el ded by the enclosure 10 12, and the interior ngM59Q0&§ of
the top surface 16 is renoved, it is also then necessary to provide a cover
which will replace the renoved interior portion 26 after the repair or

repl acenent of the electronic conponent is perforned. Referring to FIG 2,
a repl acenent cover 30 is shown in accordance with the present invention.
The repl acement cover 30 is preferably ngde fromthe same netal 15 nateri al
as the enclosure 12, although a different nmetal material could of course
als o be used. The replacenent cover 30 al so includes vents 24 and a
plurality of etched fornmed or |anced elenents 32 which are provided in

order to assi Sfyidmat&Phitk h&?ﬁl&éeer%ui?%m(&}/ﬂfen?ﬁv&ﬁ theBn@bsut A fRRE prdBder rim

Repl acenent cover 30 is attach o the perineter rim28 of the enclosure
12 by wel ding,; ' At ans.

Al ternativel ymi&#féﬁ@k@%gﬁ%kg@?yn%ﬁ{s qﬁcoﬁ%g%?%}étﬁg@eﬁeﬁﬂ% a@%@gﬁgﬁ%ﬁ%ﬁm in
FIG 3 by reference .numeral 30" . Replac nt cover 30! |ncludes.a in
por ti on 38 gerits S JOriney Biep DR it PP IR OB gnohe EsaRip B SORGRIGHT  ho
perinmeter rim 28, 20 May 2003 -9 Preferably, cover 30" also includes a
plurality of sfW¥éPMetinges 40 extending therefromand a plurality of
predefined bend Iines 42 disposed between the main portion 38 and the

f1 anges 540. Repl acefeshownoindilG30, the toprsurfacefkoneludeset sgprefldine 23 regtendisgudes an

adhesive surface 34 that is, at least initially) provided with a release 5

paper 36. Repl parelietid the pesmetdfthetesf. aAltiaauigk dllustatedas tpettig sootal substant2Blyof t he
" enclosure) and al so preferably the side walls 14, by renoving the rel ease

paper 36 to exggsfublly aehRA e pekimeas Cit3d aldNHitkin e REHOF ke pRIGRS] Ve
surface 34 into contact wth the rim28 and fol ding dowmn the side flanges

A0 ong L DRRErdba G2 4ok 16 S0 bl loASa o Ao
shielding syst gggticl)r(i)s t?lgre%l%gg laf are Ii]ltot sicg}/e%?gtilc b %?orrllg %xele or more sides of the top
10 surface for example. A non-continuous scored line 22 may be used in order to
increase the rigidity of the top surface 16 and its ability to withstand vibrations and
shocks encountered during use. The scored line 22 is preferably spaced
approximately 0.020 in. from the outer perimeter edge in the illustrated
embodiment, however, it will be apparent to one skilled in the art that other
15 placements could of course also be used depending upon the specific configuration
and size of the enclosure and the top surface thereof. The scored line 22 allows an
interior portion 26 of the top surface 16 to be removed, and thereby define a
remaining perimeter rim 28, as shown in FIG. 4. Being able to remove an integral
portion of the top surface, i.e., the interior portion 26, allows access to be gained
20 to an underlying electronic component without removing the entire enclosure 12,
as discussed in further detail below.

If desired for ventilation, the top surface 16 may include air vents 24 in the

form of small circular holes as shown in FIG. 1. The vents 24 illustrated in the



described as follows. During the initial manufacture of a printed circuit
board, shielding enclosure 12 is di sposed over one or nore eh&gﬂg}goQg

el ectroni c conponents or the entire board, in order to reduce the

el ectromagnetic interference 15 with adjacent conponents. At sone point in
time after burn-in, or later, it may becone necessary to replace, repair or
ot herwi se adj ust one of the conponents bejng shielded by the encl osure 12.
In such instance, the score line 22 allowg the interior portion 26 of the
encl osure 12 to be renoved using the vents 24 as g rips or otherw se
exerting a slight force to sever the score line 22 and conpletely separate
20 the interior portion 26. As shown in FIG 4, the perineter rim28 of the
encl osure 12 weemeisgghefop surface asgist, dn comjupntion it the scern knendla iyaleying shown) .
Thus, the shielding system 10 of the present invention allows access to the
fai |l ed conponefir the bfeakiayap 00 the-intefiospartion.hThe véngs ardmpesrddndispoasedeinf themy be
repl aced, rather than declaring the entire printed circuit board an entire

| oss. After thentefidd portioh TbaomgadditeorapRENE as ShurBbTRue Gripk d6t Wlatthignthehe rim
28 on the printed circuit board and a new or repaired conponent is

inserted, or afiBvabot ihE shrid.| Brb B sHRARASUInEONBIRAL Histdad of SPTH ARGt to
otherwi se adjusted while still on"the printed circuit board ) the
repl acergent co 300 -1 h i i in

or der torge agai nY o‘?e%gaz 46 g’r%%'rg? fe{)]e;fEﬁr%}oh??}%ngrﬁt@%oéuﬁegpg%?Frglioél E% 'ec &lggh’i C
conponent. As sho in.FIG 5) the.replgcenent caver, .30 is attached to the
bor ot o 28 byt BT YA e i pesifiehesd oF Hoetons aaion. maier LR
Simlarly 10 replacement cover 30 is welded, sol dered, or otherw se

mechani cal |y atelesiicakencsy; sich gs p mpigrowavesbsorber, angybeiatiaghsd op borded to the

repl acenent cover 30, 30" together with the perinmeter rim 28 enconpass and
shi el d t he one imidnmefithe tapdwrfagd Hy el ectroni ¢ conponents that are nounted on
the printed circuit board. The shielding system 10 of the present invention
may be easily and 13f it isnepasay wedcyessan eleatfdnity @thpohdnt slietial bysthe endlésird he
resiliently held covers of the prior art. During manufacture, the enclosure

12 inclygli ng the GAY ke Heerio? poitfIAPRHof the top surface 16 is removed, it is also then

necessary to provide a cover which will replace the removed interior portion 26
after the repair or replacement of the electronic component is performed. Referring
to FIG. 2, a replacement cover 30 is shown in accordance with the present
invention. The replacement cover 30 is preferably made from the same metal
15 material as the enclosure 12, although a different metal material could of course also
be used. The replacement cover 30 also includes vents 24 and a plurality of etched
formed or lanced elements 32 which are provided in order to assist in self locating
the cover 30 on top of the perimeter rim. Replacement cover 30 is attached to the
perimeter rim 28 of the enclosure 12 by welding, soldering, or any other
20 conventional attachment means.
Alternatively, a further embodiment of the replacement cover is shown in
FIG. 3 by reference numeral 30'. Replacement cover 30' includes a main portion

38 generally corresponding in shape to the configuration of the perimeter rim 28.



or punched froma sheet material. The score line 22 and air vents 24 are
also cut into the sheet material at this stage. Afterwards, theisj 2wy of
-the enclosure a re bent to formthe side nenber portions 18 and t'hereby
obtain the final product. The 20 covers 30) 30" are |likew se easily forned
usi ng standard sheet nmetal or sheet foil processing techniques. Wile the
present invention has been described with preferred enbodinents, it is to
be understood that variations and nodi fi%ati ons may be resorted to as wl|l
20 May 2003 -11 be apparent to those skilled in the art. Such variations
and nodifications are to be considered within the purview and the scope of
the cl ai ns appended hereto. 20 May 2003 - 12 1. An electromagnetic

shi el di ng systPes¢fedably, aoperi Bd'ealseiincludes 2 phuralitg oofpsidei fiapgesa 48 hexedndingg
enclosure including a plurality of side walls and an integral 5 top

surface, sai d thcpffréit ahd @ Plirfiity 6 iphdefinedO®ng dinks AP disPbsed/bevdenhe pamval of
an interior portion of said top surface to thereby define a renmaining

perimeter ri mp?ﬁ{ems al ?’glleg‘%ﬁé%%. ‘Rg%lgéegfegtlr c&@%ﬁﬂﬁmgﬁe fr@m.%gﬁéialrf s

cover rim 2 shi e stem wher el n said replacenent
cover includes tal foill havin n, adhesi ve .surface.. The shi el di ng
system of cl ai q&&%\ﬁﬂé‘gé‘?shvessﬁ%% ﬁ‘ﬁ'&:ghﬁ% as%d’il}zl?ﬂ)f’Wégﬂaécgwithﬁaﬁeﬁfaﬁorti on
general ly correspondi in size and_shape to said renmining perineter rim,
4. The 3hi el dipﬁggrsygt ﬁgﬁpéﬁce@fﬂ&iwsf, 3 hratiashedaiog e&ﬂf’é’&%ﬁe‘ﬂ'ﬁl 2,089 yr ¢ her
includes a plurality of side flanges extendi ng fromsaid main portion. 15
5. The shi el dienglosyetanchalse praferably the sigeewallsnlds By aemeying therreleasenrpper 36

to expose the adhesive surface 34, and by bringing the adhesive surface 34 into

contact with the rim 28 and folding down the side flanges 40 along the bend lines

42 to thereby bring the flanges 40 into contact with the si;le walls 14, as shown in
10 FIG. §.

The operation of the shielding system 10 of the present invention can be
described as follows. During the initial manufacture of a printed circuit board,
shielding enclosure 12 is disposed over one or more electric or electronic
components or the entire board, in order to reduce the electromagnetic interference

15 with adjacent components. At some point in time after burn-in, or later, it may
become necessary to replace, repair or otherwise adjust one of the components
being shielded by the enclosure 12. In such instance, the score line 22 allows the
interior portion 26 of the enclosure 12 to be removed using the vents 24 as grips or
otherwise exerting a slight force to sever the score line 22 and completely separate

20 the interior portion 26. As shown in FIG. 4, the perimeter rim 28 of the enclosure
12 will remain attached to the printed circuit board (not shown). Thus, the

shielding system 10 of the present invention allows access to the failed component



further includes a plurality of predefined bend |ines disposed between said
mai n portion and said side flanges. 20 May 2003 -13 6. Theoghj éHo%g
system of claim1l, wherein said replacenent cover is nmade fron1a net al
material. 7. The shielding systemof claim®6, wherein said replacenent
cover generally corresponds in size and shape to said renmaining perineter
rim 5 8. The shielding system of clalnH# wherein said scored line is
defined by a continuous scored |ine: he shi el di ng system of claim1,
wherein said scored line is disposed approximtely 0.02 in. froman edge
surface of said top surface. 10. The shi el ding systen1of claim1l1, wherein
said shieldin ngl ogure is 10 e fromtin t ed e ... 11, The

Shi o1 di g sy SuH DR B omPReABRL frey S8 Taplacha BT thad S liiodhe Ariis:

al l owi ng renoval of the interior portion of said top surface. 12. A nethod
for shiel di ng PaintediRcBit hparg ancatitedosso a conponent on a printed circuit
board, said method conprising: 15 providing a printed circuit board having
a conponent enconpadeethelfyilal artriaslagedepmpootnd suremonert fromii withis thel imA8i t y of
side walls and an integral top surface having a scored |ine which defines
an interior panttheprinted Aircui?BodinddaSy ot fepaiesEeonii®neitds GRerted] ok iafter on t he
top surface of the shielding cover; renpving the interior portion of the

top surface dehd paeh byda&ﬁage@@&ﬁlﬁﬁleﬁtumpmfeb%f sﬁm&@aawgda&davlﬁman oh Age
perimeter rimon the printed circuit board and all owi ng access to the

conponent wi tg”{‘;ﬁc%dg:ﬁrgﬁl't Bara, é&élragérﬂ%l;]@ovrene , 3650, afRNES taf1BE Pérg-ﬁetépp

surface of th I ng encl os e repl’acenent cover 1nc
plurality of side/J. ange

and ttachin éﬁ enent ¢ . to the
Chi'el di ny covaimid PABNEH) B 8 ComAeiiiEl eRESTR st & Sedtipnicry
met hod of claim12) wherein sald severing step further includes 10 grasping
a hol e in the BPOBEHT Aeskawn el )ty F@laéﬁ‘@%scel'@ Hhds appabpd de théor ce to
t hereby sever the scor ed line. 14. The nethod of claim 12, wherein said
attachi ng st eppermstardfs by epplyingnthe tadbesivepiuaiacerdh tdineetlye thereso t hSimilarly net er
rimof the shielding enclosure. 15. The nethod of claim 12, wherein said
attachildg st epreplacdmesiecover 30 is welded, soldered, or otherwise mechanically attached to the
perimeter 28. In each instance, the replacement cover 30, 30' together with the
perimeter rim 28 encompass and shield the one or more underlying electronic
components that are mounted on the printed circuit board.
The shielding system 10 of the present invention may be easily and
15 inexpensively manufactured, in comparison with the resiliently held covers of the
prior art. During manufacture, the enclosure 12 including the cover 16 is stamped
or punched from a sheet material. The score line 22 and air vents 24 are also cut
into the sheet material at this stage. Afterwards, the sides of the enclosure are bent
to form the side member portions 18 and thereby obtain the final product. The
20 covers 30, 30' are likewise easily formed using standard sheet metal or sheet foil
processing techniques.

While the present invention has been described with preferred embodiments,

it is to be understood that variations and modifications may be resorted to as will



15 pressing an adhesive surface of the replacenent cover onto the perineter
rimof the shielding enclosure. 16. The nethod of claim 15, yhgfsidposai d
attaching step further includes pressing the 20 May 2003 - 15adhesi ve
surface of the side flanges of the replacenment cover onto the side walls of
t he shielding enclosure. 17. The nethod of claim15, wherein the

repl acenent cover further includes a predefined bend |ine associated with
each of the side flanges, said attachingistep further including bending the
side flanges al ong the predefined bend |ines and pressing the adhesive
surface of the side flanges of the replacenment cover onto the side walls of
t he shi el di ng encl osure.
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WHAT IS CLAIMED IS:
1. An electromagnetic shielding system for a printed circuit board
comprising:

a shielding enclosure including a plurality of side walls and an integral
5 top surface, said top surface including a scored line for allowing removal of an interior
portion of said top surface to thereby define a remaining perimeter rim; and

areplacement cover for attachment to said remaining cover rim.

2. The shielding system of claim 1, wherein said replacement cover

includes a metal foil having an adhesive surface.

10 3. The shielding system of claim 1, wherein said replacement cover

includes a main portion generally corresponding in size and shape to said remaining

perimeter rim.

4. The shielding system of claim 3, wherein said replacement cover

further includes a plurality of side flanges extending from said main portion.

15 5. The shielding system of claim 4, wherein said replacement cover

further includes a plurality of predefined bend lines disposed between said main

portion and said side flanges.
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5 8. The shielding system of claim 1, wherein said scored line is defined by
a continuous scored line.

9. The shielding system of claim 1, wherein said scored line is disposed

approximately 0.02 in. from an edge surface of said top surface.

10. The shielding system of claim 1, wherein said shielding enclosure is

10 made from tin plated steel.

11. The shielding system of claim 1, wherein said scored line is severed

for allowing removal of the interior portion of said top surface.

12. A method for shieldiné and obtaining access to a component on a

printed circuit board, said method comprising:
15 providing a printed circuit board having a component encompassed
by a shielding enclosure including a plurality of side walls and an integral top surface

having a scored line which defines an interior portion;
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encompass and shield the component.

13.  The method of claim 12, wherein said severing step further includes
10 grasping a hole in the top surface of the shielding enclosure and applying force to

thereby sever the scored line.

14.  The method of claim 12, wherein said attaching step includes

soldering the replacement cover to the perimeter rim of the shielding enclosure,

15. The method of claim 12, wherein said attaching step includes
15 pressing an adhesive surface of the replacement cover onto the perimeter rim of the

shielding enclosure.

16. The method of claim 15, wherein said attaching step further includes

pressing the
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