; GHe3e&>\ &; 86T\ (, METHOD AND SYSTEM FOR SHI ELDI NG AN EXTERNALLY MOUNTED

.Cl RCU T BOARD FROM i DI SCHARGE AND MECHANI CAL DAMAGE VWH LE
ALLOWN NG FOR HEAT E HmMHEAT PRODUCI NG COVPONENTS OF THE CI RCU T
BOARD THROUGH THE 5 CI R(d 3 J.,BOARD SHI ELD | NTO AN EXTERNAL ENVI RONIVENT
TECHNI CAL FI ELD The present invention relates to circuit Bé&ohsrdPetive

t echnol ogi es and) in particular) to a nethod and system for shielding a
circuit board from 10 el ectrostatic discharge without significantly

i nhi biting heat exchange between heat produci ng conponents of the circuit
board and an ext er nMETEADI ANID ¥ STEM BABKIHRELDIN GORN ENEERNWENY MIDUNTED s conmon

on” ol oot r omechant <arCUBGRBRTROML e ErATC Biso RefliEhy o 2

circuit board that i MWKIEEWIBEMS@WG\F@RQMTEXCHANGETFRDM-IEM-NDUH'[ ed to

a disk drive enclos flat surface
studded with vari ou§ﬁ§8%§§%@@&%@9ﬁmﬁ%@§héﬁ uits)

that rise abovesthe s@meor BOARDSHELICINTO AQBXIERANAL ENVERENMENTE
conponents 102-112 are generally encased in 20 ceram c shells that protect

encl osed internal electronic circuitry fromdamage arising from

el ectrostatic di sq@emg;&;:mbl as from abrasion and ot her nechani cal
damage. However) many of these conponents 102-112 produce significant
anounts of heat, and are ndumpres¢nioinvention eelates te eircuis bodrd peotestivet thebnalogics ui t
board to allow th%n&“%ﬁ‘tpaﬂifcﬁ’lﬁ’x“%da D%thB&‘%n&Q gd?tsﬁxeg(ﬂ% fxc&Pb&?ﬁ%xX

exchange with an air stream forced' ove sur the circuit

board 10l or wi® he&ms@deWgwwah%ﬁwéﬁnv:e-n@@amgmgat ex¢hangei betwgent keabr i nt ed
onto the circuit ngc @gn the @rouiPbdIR an® FPdxteflal & gnts affixed to
the surface of the cir oar not shown 1n Figure 1 are not protected
fromelectrostatic discharge or nechanical insult. The circuit board is
often directly nog %B&ﬂngy ol el ectronmechani cal conponent. In
Figure 1, the circuit boar ?g?%s nmount ed to a hard disk drive enclosure
113 External nounting of tHhds cimmani practicamdheelectrohies iadustin teagyéemafly mourng 25
Oct ober 2002 eypos) QE!H n 1 ﬁ Fr?;.mglﬁ to the
circuit board 10l ‘Q’{'&gé’?ggﬁé@eﬁ‘?"g‘ém O%ﬁl{&mﬁ%ﬁgn@%?#%!eél} al 'to %%
el ectronechani cal acuewitdoandithat implersantsen digdkdrive cerlttOBwemmaldaombtinmg toh diske
heat - pr oduci ng co b t i \ ing the
printed circuit bgg‘(r%d&%@et oqé gg r'tolg’t%rgts‘??: hgsugl scrﬁ'ag ﬂ%pgﬂ@& Qu gar(]igggl
darmage install ati mnom‘cmipeneeisdﬂz-l tﬁwmhdmgu@gmmdmpuutenhat hsembpvcahecsmfaput er
system or di sk arr thods_ha | | evi at e .t.he
above- descri bed dP’s bgﬁal e?hég o %°>r<r e'%cﬁal ?f rmun d'gylePcc:afjeidt'n boar ds.
One techni ques2d nmmeshell.{)theumbtermemgosbdmtemal denubmbomudryl fromedamegeadrisiogsi ng,
al ][ houghf t [nhs Ejecg%gr%%ﬁc &g‘g‘ﬁ’%l%%advﬂ gg&abmm%oarﬁ i glgrrt%c |aj*|&ma5| ng the
vol unme o e dis o

However, many of these components 102-112 produce significant amounts of heat,

and are mounted on the exterior surface of the circuit board to allow the heat
produced by the components 102-112 to easily exchange with an air stream forced
25 over the surface of the circuit board 101 or with ambient air via convective cooling.
The circuits printed onto the circuit board 101 as well as other smaller components
affixed to the surface of the circuit board (not shown in Figure 1) are not protected

from electrostatic discharge or mechanical insult.
The circuit board is often directly mounted to an underlying
30 electromechanical component. In Figure 1, the circuit board 101 is mounted to a hard

disk drive enclosure 113 External mounting of the circuit board has the advantage of
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an sir gap nust be left between the netal casing and the circuit board

t hrough which air can be forced to cool the heat-produci ng conponents
nounted to the circuit board. Thus) designers) manufacturers, and users of
el ectromechani cal devices having 15 externally nounted circuit boards have
recogni zed the need for a cost-effective ang space-effici e$tOctebdr@d02 or
protecting the externally nounted circuit boards fromelectrostatic

di scharge and nechani cal danage. SUMVARY OF THE | NVENTI ON 20 The present
invention provides a nethod and systemfor shielding a circuit board. from
el ectrostatic di sctxaesis thola-producime coveponanssl | 02d idwgeunted tacthe cisinig bdaohik0d teshi el d
that represents on nb t, of . resent rises a flat,
plastic plate) i nc?%ugtlrnsggﬁm i ¥ L’égﬁ%goa?fe %rgar%daﬁc f"vceec??0 eﬁﬁagfcal BS m\}ﬁ"{ h
external dinensi onachwgmsytoeauuwxfai @nlmgtoif théwb&epmﬂucirigecompcme:us tbubbzartblc whi ch

the shield is 25 desi gned Lo protect a res.a

| ocati ons conpl enefraPy 6% 1 (§° °(§C°§F?55ﬁs fp"é‘geghc“ﬁ%‘g &i%lug 5%508%0nent
affixed to the i rdischirgé)aﬁr daeaxaﬂcdnammgg issmipa dnke Glbczreﬁeoﬁﬂi’ﬂal edipobfieat y t o
t he shapes and si z?ls Of 4t oq,-n prres tond| ng,. kr cuit board conponents. The
circuit board shield I's®thug" deesnﬂ ed Po Cros¥i'§ onformto the external
surface of the circuit board, so that) when the circuit board shield is
nounted 30 on top of the circuit board, the various heat- produ0| ng,

conponents affixed to the cY#tH ethadsy bve jbeen pted te aMpidadlier doye-desrabedyr es of
the circuit board cﬁﬁﬂﬁhg%e ihB&er® il &kbinfally mgélt%ﬂhﬁﬁom%poén&c@ﬂﬁﬁg imived d

protects the surface of the circuit board fromelectrostatic discharge) via
the enbedded cdfiduelpsiag the sirceit begrdHp &mstah caingc plhopsie this, fephique des tthe

circuit board frorgigBahagd mbnmgax?%aah@ﬁ@%lwmhcvm%% énbRsusd) kiRéed al | ow

heat - pr oduci ng conmponents axed t he circuit board to remain exposed t

the external S envirdiigiRmust by dafieteenihs Beiksasing indihrecirehit boardithigesh thidn eI d
on top of t he Ci I Caitl chn BORFAE 10138 t@ﬁé&%ﬁ&iu&ﬂ@&ﬂﬁb@ﬁ&& nidliftedth et odHOM

el ectrostatic di scharge and from nmechani cal darraq y their own protective
encl osures. BRI EF ThesCissigrronmam appeespradyusgss of o qnfrgmdeﬂnmalu flgvises hayings a
circuit board tlBatex{eHHh)‘?Hi%&ké! ércdi't S&x&rﬂa%erc&%tzéd%é fided Bl LRk ivaHaNt €d O

a disk drive enclosure.” Figure 2 illustrates circuit board shield,

representing one éntseaffisient method fos psotecting, tthei mlv arpuntech sirquitopends flomve a
circuit board priqj c&&mﬁpﬂugéh‘aﬁgand@m%ﬁaﬁmhié ustrates the circuit board
t

shield of one enbodi nent o e 15 present invention securely nounted over
the circuit board that the circuit board shield is designed to protect from

el ectrostatic di S@;ﬁ\ﬁ R@'\?F'fﬁﬁ Ndamege. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON One enbodi nment e pr esent invention is a circuit board shield
20 conpl enent a2 i n shape aild peesent inventipm groyidescs mathods endf system &ir shielding @ui t
board that can be circuit board from electrostatic discharge and from mechanical damage. A circuit

board shield that represents one embodiment of the present invention comprises a flat,
plastic plate, including a thin, embedded conductive film or mesh with external
dimensions roughly equivalent to those of the circuit board which the shield is
25 designed to protect. The shield includes apertures at locations complementary to the
locations of each heat-producing component affixed to the circuit board and having
shapes and sizes complementary to the shapes and sizes of the corresponding circuit
board components. The circuit board shield is thus designed to closely conform to the
external surface of the circuit board, so that, when the circuit board shield is mounted
30 on top of the circuit board, the various heat-producing components affixed to the
circuit board fit into complementary apertures of the circuit board shield. The circuit



securely nmounted on top of the circuit board in order to protect the
circuit board fromelectrostatic discharge and from nechani cal danage The
circuit board shield includes apertures conplenentary in |ocations, shapes,
and sizes, to heat-produci ng conponents affixed to the surface of the
circuit board on top of which the circuit 25 board shi el d 350Oc¢tobert2662 These
apertures serve to expose the heat-produci ng conponents affixed to the
circuit board to the external environnment for heat exchange despite the
presence of the circuit board shield in close proximty to) or in direct

contact with) theofd fedid Lro@.&?fhg sxﬂ'f‘a@é &CtﬁéagrcEWbJahﬁﬁ&ﬁ §6bdatRQRLH: eg'énb h£l d.

Figure 2 illustrates a circuit board shield) representing one odi nrent 30
of the present i fheembeddad copdurtivd Bmeat reebloaed protefts d@lsvrfabbafrtue pirciie boardy

rount g, e C! e hechRACagE) e Uy TR BELHEACEL IR TC
such as a thin neeepohdnts hffiked dr the tcheuit M@Itom@s‘hn ¢npossd1etoethbouteneht t he
circuit board ghi j ro t i,rcuit
board shield 2532 ﬂlrc'fr{]f QSB¥6031 Acg;%enﬁ %h%{]'%m%é ucﬁn}ra? den tg on enct"c‘_”Ltg?gri

affixed to the ciTheekiosdoeantpohents )reaprommi mm:lmnystapemhahmge Thd-ficdd. For
sUrface of the cPPQUTe BRI ET BRSEIAAPRYE qure 2), Lompl ement ary
relief may be designed into the Iovver surface of the circuit board shield
202 to all ow t hegi I i closely conformto the

ext er nal surfacengpﬁgcﬁf@éﬂtWﬂ%%bgm vertical sheet netal nounts
203 and 204 aree affixed tEigiroe ithseatts andehiartoadl thaeipmernal giskirdavel 13. 1 n
one 10 enbodi msnt f resent nv tion, the vertical sheet nmetal nounts
each include two® ﬁ%lb ?nga"%ﬁ’@“'ﬁ ﬁ‘gk?b"g ’2{'@ ®The circuit board shield
202 may optionally incl udagumz aluﬂfnteg@sﬁcﬁtubaargﬂﬁdldjrdp'res‘dgtu?gl&eleralﬁﬁdrm&hted to the
perimeter of the rcuit .boar |IIustrates the circuit
Doar o shi el d of B G RRI PR PRL SR R G AOLERRr o1 y nount ed
over the circuit board thaguruxllu&rm?.hegdmedt b&r@ih&td%ﬁton&&nﬁddﬁﬁh@&f&l&trostatl c
di scharge and chani.cal The.circuit boar eI d 2 S, been
bushed past SHapPPRBSHT Ao PSSRSO 5o VGT AL SR RPEOEY ¢ he
surface of the pfsldfkigﬁéﬂlblpfot‘ddl fronDeédettrOsttio iz chiarge and micehanicalelamade. Fi gure 3) .
Heat - pr oduci ng conponents affixed to the surface of the circuit board
102-112 are externally visible through conplenentary apertures 1 14-124

i ncl udeddi n the DETﬁmEEMPHbNﬁjmmmvmmﬂe that the apertures
114-124 do not reach chip.leads. that e ectrlca coup e Co nents
102-112 to the circuit b %‘Fde nt of fhe Brssent fverdion, fs42 ﬁ%’“gﬁ“ﬂ&hnp*%esult in

exposure of Cioi pednpRENentary imOshBRané ﬁfhsmttne\eeteﬁﬂarsamoe obﬂﬁfcdlt Bdamﬁmm{& to
either electrostati c di schar q%?r‘gr to nech %m c dana sone cases,

conponents are sH¥FYFIEMapigden thecgeyithoprd iny ?rﬁ? By “?ﬁ °r"8‘ﬂf Roand fiamy shi el d

apertures. | n ot Qekrodtic @Rgharyd arld FOnfidB&MRAE! dAMBFRO MR ircit bohAGRield ncfudéssh Wi t h)
or below the level of the circuit, bﬁard shi.el d suyface. H’Ng‘ e al.so that the

circuit board shiPETYes)somplemegtany dn plocatigns, ; shapesy| @04 FIEEY gife FEABOLANG| d a
particular cir cumnpmgmrsdmxéd toiae glrfakd16f e @RQIt bohid\bANbp oNMwhiats thberaiitdescr i bed

132 }: Ie:jnrrts egf t Otgll'dc 's'{ueq& lSe %gﬂédﬁfe nlIhese apem;sresn (S)eti'VCI trC])t g(gcgsg dthg- mg‘att-pxt'o Ecmlgn vent I on

components affixed to the circuit board to the external environment for heat exchange

despite the presence of the circuit board shield in close proximity to, or in direct
contact with, the circuit board protected by the circuit board shield.

Figure 2 illustrates a circuit board shield, representing one embodiment

30 of the present invention, positioned above a circuit board prior to mounting. The

circuit board shield 202 is manufactured from a plastic polymer and includes an



30 enbodi ment. Mdifications within the spirit of the invention will be
apparent to those skilled in the art. For exanple) a circuit board shield
may be manufactured from many 5 25 COct ober 2002 types of polymers or

ot her nmechanically rigid but slightly flexible bulk materials. The

descri bed enbodi nent includes two vertical sheet netal noudfOckatteh2608ap
tabs affixed to an el ectronmechani cal devifce enclosure that facilitate
nmounting of the circuit board shield to the surface of a circuit board
nmounted to the el ectromechani cal device 5 enclosure. However) many ot her
types of nounti t e enpl oye i .udi ng tabs or i des
directly affi xegg?%xct%ﬁg@flggé{e%’e tb%’ra(‘:lfiyhg'% 'é‘%aglrﬁ lf“y%easaglfm‘g%rqgﬁcﬂf‘ ve

mat eri al s, i ncl ook engpodimentxbd @tchit boxd stakid tsapproxinmtyly bee infilirangatiick ellei Nt 0 t he
circuit board shield tp provide . required electrostatic di

protection. The C‘é%ﬁg%’b‘gg‘écﬁqD@de&idfsc ?ﬂ' f’“g GEa-grodving cgmpenepy @?)q ?%%fxcij n

al ternative enbadtheeiriui boRY 161§ atcomplefeniddy ghRtiHAATI4] 124U IR6E Smillefme-he@aRSi Ng t O
al l ow the ci rscui t bpard shield to he nechanjically secured over the circuit

board that it> pPEfusmegomporentsthat rissHightiyaonedhe surfecs of Gooigap beasd LU bt at e t he
nmount ed circuit sReaiAFght 8), dodigiGiBntaREre il AAY by B&Ened nfdiht 1RRASERIAL 1t

protects, while in other enbodinents) the circuit board shield may directly

contact the sur fhsciEcupboardghicidf2 e gllowhe siscuit paard higld 202 toelosgly senforpady

embodi ment  shi elrdexemsli ssactlof YR clreuiCOUd 101! Giwo VolicallshEet RieRFRRIntd 20y€Nt i ON
may be enpl oyed to shield any nunber of different types of circuit boards

nmounted to, or ®% AP 2reaaffixedihdhe stecimmerhapisalt deviep eenclosure ddpodermne and

systems. Thejd OkRGQimask o &S prebdat inQdhtiod, Be vAHED ARESneRd nfoi ABRIEIGR whSed
speci fic nonmenclature to gr ovi de a thor,oui?h under st andi ng_of the invention.

However, it wil fnapbsR0620%ande8-208. dhecitepif beaghyshield 303 anay optiopallytindtde specific

details are not af Q&ibstafil giat AR 1dnnaRit dEth FeinfeltPof the/Grekil Biard siBI@. f Or egoi ng
descriptions of specific_enbodi nents of the present invention are presented

for purpose of illustratfige hHlestertesche gcniphoardrshisid gf encrrmbodiment Atk to be
exhaustive or t gredehtThventiol Gecftliunfel obe? the RFcult b8 Bfat it R diBofdl B it d.

Qobvi ously) many nodifications "and variations are possible i n view of the

above 25 teabhi fiem clechiagtatis dischirasand mechanical dasgge. aFhg cireuitcthoptd skield d02hagier t o
best explain th ek f ; } J t i
P Feel? bﬁ%?}!’sg?{}f& taﬁs%?{b@?" Ezgilkq%lfbo@rlg Ve %gﬂ%f%hrﬁ to the

applications, to there e others ed int t to best utilize
the invention aswifzesaf the pentedditouft baard (chseirechfronaview insFigurel 8. i Heatrrodusingis ar e

suited to the p i g@gﬁo Lt 0 SidoD 1. scope of
the invention b%;'%g@%ggingﬁttﬁg 0 %ﬁmﬁcﬁgmg'llt g?#r@%ncﬁ?ﬁﬁ%"%%r%}g ents:
25 October 2002th@ugh Mnplemeptaryi aperttires 1 éd 24 inchuiled] id the Gigcpit thhad sipeld2@ct s a

i it b t | i hagi k, th
Circuit board skiidiigt PEFRFESHERTAC for HaBE G Wit BP0 ke 60k 11
cont ai ni ng an esrpentatd /1@ hidue thevaircet bazuiat Thub dhe aperturenld 4624 d¢ satresalst at i ¢

hi el d, havi . S| ; : | f th
cirout board (PiORRHE EMEIER G FRUCHRRNG! dickf el SRBREMIRE BILLC O 1 NE
| ocati ons, shapdejrostatid dischaegs arompheshanivabdamagey h eorhep casesi comppnabsagses, and

sizes of heat-p W) t 03 . j a surface of
the circuit boa{uggugdd ﬁggﬁgﬁ‘gd@?&éo%‘:&% ﬁgaaf@{hyg(ﬁéi ate ﬁD‘%%F ?{S@s a | ower
surface of t2je tht expesed v@npondnt surfapeis flush Widls or bélow ithe level efithe cilvoiberdso t hat

t he heat - producj i i bl I We the
apertures. 2. T%lgﬁcﬁ%lff%%?m q?)eo‘g%od{hs ?lglc{é&gféoéﬁ%?{%ﬁ# ? ungtg etg b?%ﬁﬁ%?lﬁg:
depressi ons in designell tvsbicldsupattioder ortuittoardpl at e (202) conpl ementary in

| ocations) shapes, and ofifeent g (Ned AGANANAE SORESaNY sacs of sml !,
eon- heat produci ng conpénent ef faced 10 the Upper surface of the circuit
board that all gpaticlle ghistieeit ibé natuinteadbdcthatseae iheentidne beilimited to oar d t han

the width of, the,spall), eap-heat-producin onponent 3. Th ircuit board
shield (202)3%f ?ﬂ"lM\Rﬁg?agP‘ﬁ VQ&Hi}ﬂ%?thf&f f%ge%‘gxé@'ptfec?mnﬁta(%@&monent s
(102-112) pr ot rsuilied inftieQurt! IFed dxafiglélalcReattosd yhielp aiay be mamulatthred fid mayhen t he
plate is nounted over the circuit board (101). 4. The circuit board shield
(202) of claim1 wherein a nunber of the heat-produci ng conponents
(102-112) protrude through their conplenentary apertures (114-124) when the
plate is nounted over the circuit board (101). 5. The circuit board shield
(202) of claim1 further including an electrostatic guard ring (210).




25 Cctober 2002 6. The circuit board shield (202) of claim1 wherein the

_enbedded conducti ve el enent includes one of a conductive nmesh; and a thin

conductive film 7. A nmethod for protecting a circuit board (101) from

el ectrostatic discharge) the nethod conprising: electricall \{E pr ow d| ng a
pl ate (202)) containing an enbedded/ conductive el enent t ha# Oktabsr

el-ectrostatic shield,
and size of the circuit board (101);

the plate having | ocations, shapes, and sizes conplenentary to the

| ocati ons,

SNaPE Sy ARpchireRor Bhertidan RERCHE &gsugﬂﬁwygﬁgm%ﬁmﬂeﬂas 13R)

affi xed to an uppér surface of the circuit boar

havi ng a shape and s1 ze conplenentary to the shape
provi di ng apertures (114-124) within

mounti ng a | ower

surface of the plémeibed@bpdigrtnnoiudes twp yerticab shetanstal mpuntshidthanapdabs effikedard (1
O1) sothat t he 3 ectporm(ggﬂﬁlciﬁge@ée%&%%ﬁ%%&%ﬁ%&%@m&% ot.f hl?e C?lJ{JlL%Ia.IId boar d

directly underlle °he apertu

i ncl udi ng: provi dshretd d)e{hr: essicons ajiarcat bavde mogedf @cthe otfccttomechpmai devi@02)

conpl enentary isn
sizes of small)

conponents. 9.
(202) over the CI cnmcmt boahioshitel t§ pro@le equeed tlb@ﬁostmcmmb@c pokectidie Tmeaﬁowpr oduci ng

conponents ( 102-112) protr ir | enent ertu
114-124) when theé%ﬁﬁ“é‘ffgc'fcg't *‘\fhf‘lé“gg b*v@%? tuh &8 BleFGtey %T@P(WI ‘;a““e 25
Cct ober 2002 9010dowhivardreeividdfim @f caaingltcrmmwftmhheit boaRTshiklt fathe MRthahicAllg t he

4n9f5%tré Orﬂ% §ep%§/ otﬁ:’?q g%?%n Qm hgst anC Qen (Q)éh@pes
non- quci ng nts artixe e upper surface
of the circuit boiaclukimgmbs axi gmdvstduectlpIMEd tt® tlhecmmuhd)aaﬂ Diffesent types ¢fhe
circuit board (1010}lduc

nonh

pl ate (202) over the CII‘C it boar

% 01) H’ﬁt a g%er of the
heat - pr oduci ng cofPBHeNFSs fF'ﬁ‘?‘“ Tﬁﬁl FBth"tﬁﬁg P SHOPNTIYS: & BHAYH BNt ar y
apertures ( 114- lx4l)sepabudthd ficunpet ak@itibSardEHigdd 6 the @fidefljify dicliCboaid thudar d

(101). .A . A .A

15

20

25

';@gl:ts', &ili;lc in %&bélrznbbéai%gnag gén\m%luit board shield may directly contact the
surface of the underlying circuit board. The described embodiment shields a disk drive
controller, but the present invention may be employed to shield any number of
different types of circuit boards mounted to, or within, any number of different types
of components and systems.

The foregoing description, for purposes of explanation, used specific
nomenclature to provide a thorough understanding of the invention. However, it will
be apparent to one skilled in the art that the specific details are not required in order to
practice the invention. The foregoing descriptions of specific embodiments of the
present invention are presented for purpose of illustration and description. They are
not intended to be exhaustive or to limit the invention to the precise forms disclosed.
Obviously, many modifications and variations are possible in view of the above
teachings. The embodiments are shown and described in order to best explain the
principles of the invention and its practical applications, to thereby enable others
skilled in the art to best utilize the invention and various embodiments with various
modifications as are suited to the particular use contemplated. It is intended that the

scope of the invention be defined by the following claims and their equivalents:

and

{] el naftt %ls chﬁiud mg.?o? mQtech conldlhc)(t: s ey Be mc llﬁ_?ﬁge'ﬂ mt? &xe pl ate
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0% & () - Sy eleBiidsbic dischdrg emﬂ%@l’ﬁnﬁ:ﬂﬁocmyﬁ%u@oﬂ shlcld (202) com rising:
/}rg\=9310910% u&' () - 10/ 10m 10m#, ; 1096113 1 ()- O0bE: g () -yl

10%r& () -/o( $aa?glatc§1§(12))l cormmgah(c)nbbdddmldume@]crdem(l%mms(a)smw% u& () -
10% u&' 10% u&' 310! %MLO% $910% ué&' 10%. u& -f
Hooe vet 1 - dbottsialit s8R0 B5NTRE 4 shaBasna Hee bermplelignia o (hf shee and sisk of the
10-u510% u | ) -1 =(MLO%IuU& S ( MLO%ué&' S 10% u& -
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S O- om/dlcmér?tary to the locations, shapes, and sizes of heat-producing components (103-

112) affixed to an upper surface of the circuit board; and

mounts (203, 204) that facilitate mounting a lower surface of the plate over the
upper surface of the circuit board so that the heat-producing elements of the circuit board
directly underlie the apertures.

2. The circuit board shield of claim 1 further including:

depressions in the lower surface of the plate (202) complementary in locations,
shapes, and sizes to the locations, shapes, and sizes of small, non-heat-producing
components affixed to the upper surface of the circuit board that allow the plate to be
mounted closer to the circuit board than the width of the small, non-heat-producing

components.

3. The circuit board shield (202) of claim 1 wherein a number of the heat-producing
components (102-112) protrude into their complementary apertures (114-124) when the
plate is mounted over the circuit board (101).

4. The circuit board shield (202) of claim 1 wherein a number of the heat-producing
components (102-112) protrude through their complementary apertures (114-124) when

the plate is mounted over the circuit board (101).

5. The circuit board shield (202) of claim 1 further including an electrostatic guard
ring (210).
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7. A method for protecting a circuit board (101) from electrostatic discharge, the
method comprising:

providing a plate (202), containing an emb%%i%%zizég:&dgﬁve element that acts as
an electrostatic shield, having a shape and size complementary to the shape and size of
the circuit board (101);

providing apertures (114-124) within the plate having locations, shapes, and sizes
complementary to the locations, shapes, and sizes of heat-producing components (102-
112) affixed to an upper surface of the circuit board; and

mounting a lower surface of the plate (202) over the upper surface of the circuit
board (101) so that the heat-producing elements (102-112) of the circuit board directly

underlie the apertures.

8. The method of claim 7 further including:

providing depressions in a lower surface of the plate (202) complementary in
locations, shapes, and sizes to the locations, shapes, and sizes of small, non-heat-
producing components affixed to the upper surface of the circuit board that allow the
plate to be mounted closer to the circuit board (101) than the width of the small, non-

heat-producing components.

9. The method of claim 7 further including mounting the plate (202) over the circuit
board (101) so that a number of the heat-producing components (102-112) protrude into

their complementary apertures (114-124) when the plate is mounted over the circuit

board (101).
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