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el ectronic assenbly. ?. BACKGROUND | NF \i616600002* I ntegrated circuits

are typically assenbled into a package that
board. The printed circuit board may have an el ectri cal

mates with a correspondi ng connector | ocated on a notherboard. The

integrated cir

The heat nmnust

tenperatures of the integrated circuits below a threshold | evel. Sone

printed circuit board assenblies incorporate thernal

which efficiently transfer heat fromthe intﬁgrated circuits. T
i's typically munted to a SACKGRONNYQRHTSE |

EXVENTOBbar d whi

the integrated circuits) that generates the | argest anpunt of heat '*QOOW,
printed circuit board as i ntain integrated circuit package ii ch
are nount ed oﬂ'botﬂﬁgFgﬁéﬁgﬁhtﬁg“@gﬁﬁﬁbgtffectiver renovi ng heat from both

sides of the printed circuit board may require two separate heat sinks

is nounted to a printed circuit
connector which
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| ocated on each si Gfﬁcofeq%mel porﬁ.rg. lT@gta,ddi[ti[onaL h_eat) sink will increase
the weight) size and®ESSTVIPVERENLFAES T IhSSFELUSESHBPY: 1t woul d be
desirable to provide an el ectronic assenbly which has a single heat sink
and can effechi vel gyereMeonta iFonRimbgeat ed circuit packages nounted on

bot h si des of
enbodi nent of

substrate -1

a printed circuit board. SUMMARY COF - THE | NVENTI ON One

_ “the present invention is an electronic assenbly which nmay
(have a first integimatediedisireUil aRaghags m&ﬁbl@dir{[@aalacfldagﬁhaﬂsdﬂoﬁﬂte@

to gpgnégwirg&?goa\é\g %%[c _pgigt% cliarglrxjt §z?r /n(l)a(gl 521\2/6 an electrical
connector which mates with a corresponding connector located on a motherboard.

The integrated circuits generate heat which must be removed from the
package. The heat must be removed in a manner which maintains the junction
temperatures of the integrated circuits below a threshold level.

Some printed circuit board assemblies incorporate thermal plates and heat
sinks which efficiently transfer heat from the integrated circuits. The heat sink is
typically mounted to a side of the printed circuit board which contains the
integrated circuit(s) that generates the largest amount of heat.

Some printed circuit board assemblies contain integrated circuit packages
which are mounted on both sides of the board. Effectively removing heat from
both sides of the printed circuit board may require two separate heat sinks located
on each side of the board. The additional heat sink will increase the weight, size
and cost of the circuit board assembly. It would be desirable to provide an
electronic assembly which has a single heat sink and can effectively remove heat
from integrated circuit packages mounted on both sides of a printed circuit board.

SUMMARY OF THE INVENTION

One embodiment of the present invention is an electronic assembly which

may have a first integrated circuit package mounted to a first side of a substrate
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and a second integrated circuit package nmounted to a second side cg‘ b 'MN 2002
. Substrate. A thermal plate nay be thermally coupled to the first-side

i ntegrated cModi*P6package. A thermal bus bar may be thernal | JCEABIEY3t o
the second-side integrated circuit package and the thermal plate. BRIEF
DESCRI PTI ON OF THE DRAW NGS Figure | is an expl oded perspective view of an
enbodi nent of an electronic assenbly of the present invention; Figure 2 is
a bottom cross-sectional view of the electronic assenbly shown in Fig. 1.
DETAI LED DESCRI PTI ON OF THEI NVENTI ON One enbodi nent of the present

invention is K ©Ic6eRY BILEES SEF BACkRICCROMHSA paviscand sidsef thpsebftated
circuit packagehsmianpRet iy &fHeFrﬁI\llﬁt&@l&ﬁto@héﬁr@ﬁhﬂ@hﬁeo&ﬁt@d girs@cond

integrated circuit packa nt ed se f tThe supstrate. A
thernal pl ateP ”r?gﬁ’ﬁebég g’ﬂbli’ A GEp §dﬁ1"tr8mﬁhéc"l’9ﬁ?‘ i ‘FhfeéQP%ﬁ“@G circuit
package. A hemtegsatakcmay! ppekageumiede therrtfleplather mal plate. A thermal bus bar
may be thermally coupl edy F?Efﬁﬁ gﬂ?‘d’ﬂt@w‘%@‘ﬁ*&ﬁq package and the
thermal plate. The ther t he second
integrated circuit package to the thernmal plate and the heat sink. The

el ectroni c assenbl vla@fc i nemwx%ﬁ)%ea pér@ﬁ!&nﬂvhQ[&\@@frhnté“x%dhﬁém‘fﬁ‘aﬂeat from
i ntegrated CII’CUIt packa ocated on both sides of a substrate with only

one heat sink® C‘F&é‘?”é‘??ﬁ“ﬁ@‘gkyd’ fitheP @i M HGE ¥br e particul arly by reference
nunbers, Figures 1Fanet 2isshioancieshadtiorntyicaf offe elcegdtionisemapsgrdwy 10 of
the present mvg_ant on. The assenbly 10 may include a substrate 1? which has
a first side 14 'and a second side L6. The substrate 12 may be a printed
circuit board which coPHIAILEHSCRIBTHEES OBl INY BNTAON anes, vi al)
‘etc. as is known in the art. One edge of the substrate 13 may |ncI ude a
plurality of conductive pads 18, The conductjive pads 1 S can be pl.ugged
into a card edge t {98 cBbEEIMGNE Al the BrASERYIBYENtiABES @r'rﬁdmonwseﬂnblg %Gﬁt ed to

a not her boar dnﬁl?@hvébﬂm)mec?lfh@d @Qﬂ@lupﬁdwee ﬁx@dﬁ[cclﬁ) AHL Sue eng s@ﬂs@tﬂg: bot h
sides 14 and 16, of th

PCTI US091000537°a8d i é%‘b%f?z‘ciﬁ”?%b@“%“ﬁeﬁ waamad W&P“%?‘X\OPE& SF‘F&“&‘@? at ed
circuit packageserﬁﬂﬂphm may be nmnmméyjcdnqﬂ&cme the fist insdgl@ed dirofit mdcéagmbst rate
| 7 and a plural r t are
mount ed t b 1 na ek nET R Ml AR Rl AJRALARRS e ke 0 2 g 20
may each cont Hiemally ¢auplaghtatiaisespraioias ralBﬁ/CWﬂy‘ [@Fk%@a’ﬁﬁlt@ ‘héﬁ’éﬂlﬁd‘ﬁbre of
the first fl ?L THE aieﬂd?jl%ds%t &n&a&ﬂﬁe%t a gRSAAP fﬁmytﬁeqmoag gntanrmcarcqt?nl@cessor One
or nore o e second integrated circui ac es ma ain a nmenory
devi ce. Each P?‘Fﬁ‘égﬁ %&l@aq& ’?‘Blﬁlt“eﬁaﬂﬁﬁ";’&aég" 'Cc%}ﬁ Betal 1id
24 that is th@fe@ahluyvemupbadthhordnhmxelh&be@asratxaelomeﬂmutmpﬁcmg&s lpazukdage The
assenbly 10 cl th at. is thernally coupled to the
first int egrgsxgoggllsrl%egfotf% SUb%dmngaﬁl&ﬁlegef&l&rrﬂ‘al plate 26 is preferably
constructed from aRefeeringld e dcﬁn‘dugti ingee pratiedriy bysigbdrenes nambatsnbirauees

copper. The th%ﬁ@'sh@w%’n‘%n%d[mé’m%?a@&lteéﬁ&ﬁga$99m5@91(§m5é At&r12 by a
(pl urality of pins 28 that extend roug]gecorresgon I nlghgéwgr at e cI ear ance

hol es 30. The“‘t"ﬁé‘r‘%lﬂi‘ﬂ apembly 19&9%'@6 AruRFtRE hwh fstsifls gy

spri ngsf 32 thaﬁd aﬁ&oaajt:m@hed The st:tbberam MSmap be Ebﬁn&ﬁt{rﬁ@ﬁb@&%pfw dﬁ af
spring force iC us t net a the first
i ntegrated ci F%’U?‘tﬁsg %W&d%‘gcszﬁgwi{/orﬁ(%?%{]nasr ERESIQAS r'?al‘no(ii Y mﬁ%c%& bet ween
the lids 2=1 é)mdctlgteoiftlhersmmhram E‘Rtmaa)z&d@cms;dumbtytdfeohh@mabadﬂnkﬁedéme
betweenthep ted to
t he t her mal ate gg B%al%dcdh%gmo%géﬁg Adhe%g tﬁe@(@“gﬁ&aﬁ%ﬂtnggm om a
thermal |y conahmvm)\mhnprm@nbwe@mma@eamrﬁ mwndoﬁb@?m&ﬁ‘é“}‘ﬁagﬂq*ﬂ@l ude a
number of fingn3& WakGlodg¥dieaass (e base sddseacqh. the sink 36 and the
heat transfer rate fromthe assenbly 10. The assenbly 10 may include a
thermal bus bar 40 that is thermally coupl ed to the second integrated
circuit packages 22 and the thermal plate 26.. A thernal grease 34 may be

pl aced between the bus bar 40 and the |ids 2470f the packages 22. Likew se,
thermal grease 34 may be pl aced between the bus bar 40 and the thernal
plate 26. Although a thermal grease 3-4 is shown and described, it is to be
understood that the grease nmay be replaced by a thernmal epoxy, a thernal
tape, or other thermally conductive interface material. -3
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?+~ JUN 2002 w0 99/ =10G25 PCTI US99/ 0005 The thermal bus bar 40 ma

E attached to a caver 42 that encloses the second side 16 of the substrate

13. The covef? %8 preferably constructed froma |ightwei ght Cﬂ-[‘é§9t9f08°°’
material. The cover 42 may have studs 4=1 which extend through
correspondi ng holes of the bus bar 40. The studs 44 may attach the bus '
bar 40 to the cover 42. The cover 42 nmay be attached to the thernmal plate
26 by tabs 46 that are inserted into slots 48 of the plate 26. Attachnent

of the cover 42 to the te 26 may push the bar 40.into the |lids 2=1
of the second int 28? ﬁstsgg‘lb@'i ﬁ)c’ﬁw ‘rﬁ}aﬁélgdd}é@bfio})#ﬁé “t%é?‘ﬁ%?”%ﬁ'sp‘t&g?g%o i~
typi cal | y cod$thauscedodmerhotke fisesidall# pf dendostiies 2 matzepluallitsath as

al um num or b S i path from
he second i oy M Er Flar ok 2336 3% RO PR E RIUE IS EE nd e
heat si nk 36theI*HB°6?aﬁb|f Bt Thigpagkpass 2Band 28 %«Wéa@légoraﬁnene@ﬁsr@wﬁ@t@sgenbly 10

wher ei n heat pgam 'fdf@Warh?leao&' dtgtt@retw@te ﬁﬂsntﬁze%@uécr&muwa@tgfo@; 8@ nfdyr CUi t
packages 20 and | oca on hoth sid %‘éAf and of ‘a substreitde 12. Wiile

certain exerrf)?‘ﬁ‘r“ﬁ} NGB HER: AT & BWERO %é?‘i%@éf“%d‘cgﬁ%ﬂ‘ P

acconpanyi ngmrrawcngm;n a tnetr®ryt devike. MR st gadd thadit paskhgedbodi 2BAfag are
merely illus 8] af i )) i nvention) and that
this inventi %étn%%té ]I]{?cp 'tn] tb lﬁetrﬁ'ahg%%pq?qogé lh%‘nns[ ‘rr‘bcéjlc%%”s" i

ar r angenent spaogh and descri bed, since various other nodifi cati ons may

occur to those Or"t}hgﬁ{qlf:tr%lysl@ﬁta?%chﬂietahﬁex?ﬁﬂ plaged26 thatds thedtdh | £OQTIMNAL TS
clained is: 1. An el ectroni ¢ assenb Isin substrate which has a

first side aldha ‘é“éé@iﬁ%l’%dcfélcu'épt“i‘\r‘é% Ortt']é{fir‘ﬁ?ré‘&?&'i“lﬁctﬁ i PFdelalye nmounted to
F‘]a| dfir st St(ﬂﬁtr]?(f[t.ﬁaﬂod‘l igbsmmeyt &ndsati rfme:szgusum @gj_nghmdncorr@?ptr palcc:kagecI
aving a top ac COUD 0,54l #C%El It ace, sai
first int egrgﬁ%g’sgfl?cq@? A oecﬂgtag}bed [81% uﬁf {5158 4 PHYTPLY glpb‘bs sai d
substrate; athsecoent ihnvwghreatrespooidingsibstipecdeayencatoies 8. {The skervhabplatend si de
of sal d subsbs 6 e Salfled GEADdBARANTL DAL Sk, RRGKAGEI RGO

surface; and5 a the ar couple 0 Said top surface sal d second
integrated c

F$-cuit package and coupled to said thermal plate.
The springs 32 provide a spring force which pushes the platc 26 into the

metal lids 24 of the first integrated circuit packages 20. A thermal grease 34 may
be placed between the lids 24 and the thermal plate 26 to reduce the thermal
impedance between the packages 20 and the plate 26. A heat sink 36 may be
mounted to the thermal plate 26. The heat sink 36 is typically constructed from a
thermally conductive material such as aluminum or copper and may include a
numnber of fins 38 which increase the surface area of the sink 36 and the heat
transfer rate from the assembly 10.

The assembly 10 may include a thermal bus bar 40 that is thermally
coupled to the second integrated circuit packages 22 and the thermal plate 26. A
thermal grease 34 may be placed between the bus bar 40 and the lids 24 of the
packages 22. Likewisc, thermal grease 34 may be placed between the bus bar 40
and the thermal plate 26. Although a thermal greasc 34 is shown and described, it
is to be understood that the grease may be replaced by a thermal epoxy, a thermal

tape, or other thermally conductive interface material.



2: The assenbly as recited in claim1, further conprising a cover x Baj{N 2[]{]2
. encl oses sai f side of said substrate. 3. The assenbl y as

claiml, V\he(révec?%’)g&gl d substrate has a plurality of conductive padfG %%@gﬁ “ed
al ong an edge of said substrate. 4. The assenbly as recited in claiml,
further conprising a thermal grease | ocated between said thermal plate and
said thermal bus bar. 5. The assenbly as recited in claiml1, further
conprising a thermal grease |ocated between said thermal plate and a |id of
said first |ntegra Cl.r.cui agka |te |n claim
1, wherein said thgﬁg Kerig flgfué hgsgafnt%é@hégaf%% guaﬁoéfﬂbsttﬁ%t[teéwf:

assenbl y as ré@pvédldﬁdé@lfdierﬁumtrfftml h€he corepHLEsd pngeadthyeabn%suunlcdtfm ai s
nmounted to SahdhtRJé?nglas@é ﬁllra@rml' 51'hc @vEr 430, g%}gc ﬁudJﬂ?wﬂ&%eémnﬁ as recited

inclaim1l, whérein s first integrated cifcuit package contalns a
M cr opr ocessofr A %iedpwl?‘rﬂfé@er @ﬂsetd"é‘pr J@Ft‘t%aéﬂdﬁéf B@Rk Acrisa menory

devi ce. 9. Theatswenid yox&s 42 eThé esler A2 %@lﬂ@z@uacﬁlﬁb@h&th@&hﬂ P&V 26 blyS
attached to s C sing: a

her nmal ct roni SS
substrate whi 'ﬁ%’sﬁééh%dfc ’P§etr[eg '?118 S?ih"%Agtg ﬁ”d lf,g gltad “H“Qﬂé?ﬁ”éf?m aving a
plurality of tothdpbtc 2€npadgsstt tiabuaber 4(bioat d ligk ARyt dre sedgel infegsacd
substrate; a fiLst kﬁl&&grﬂt ed circuit package nounted to said first side of
sai d substrate; RRertml "l at e coupled to said first integrated circuit
and | ocated adj aceﬁﬁ‘cﬁféﬁf@aip enstonr 49 isgypiealdf cansirdcisdiborm athermallsecond

integrated ci EgtukiPRGKAGE! smahlu; glqnmrﬁ%l Qo&&?o‘?q(ﬁ HeARalus @t dosubstrate; a
cover | ocated adjacent to said second sai d substrate 2 t hermal bus

-bar coupl ed t 8"V ALoRENIVE REEJFOLT Hig %F?%‘i“ﬁcvﬁ%{ﬁ%%{“@‘é”‘a}hﬂ Q%58 2P I8¢ coupl ed
( to said thernelerphiagler 28ndd the heat sink 36. Incorporating a bus bar 40 creates an

electronic assembly 10 wherein heat can flow to a single heat sink 36 from
integrated circuit packages 20 and 22 located on both sides 14 and 16 of a
substrate 12.

While certain exemplary embodiments have been described and shown in
the accompanying drawings, it is to be understood that such embodiments are
merely illustrative of and not restrictive on the broad invention, and that this
invention not be limtted to the specific constructions and arrangements shown and
described, since various other modifications may occur to those ordinarily skilled

in the art.



a heat sink nmounted to said thermal plate. 11. The assenbly as rec?tﬁet&Uanwz
~claim 10, wherein said cover is attached to said thermal bus bar. 12. The
assenbly as recited in claim1l, further conprising a thernmal grease

| ocat ed between said thermal plate and said thermal bus bar. 13. The
assenbly as recited in claim 12, further conprising a thermal grease

|l ocated between said thermal plate and a lid of said first integrated

Ci rCU’\?’ha‘?%%ﬁi&?ed 4. The assenbly as recited in claim13, wherein said

t her plate I's attached to said substrate. -6 z s ~uN zooz 15. The
assenbly as recited in claim214, wherein said first integrated circuit

packa tai.ns a.m croprocessor and said second integrated circuit

e COo
package conLEIRLroniGAsSIRVY GERMRIISING: Al A . A A A9. AO% A[ % ' OFf %

$1 *j ANzupkfya)Wiieed @ﬁﬂcﬁ%?@h?st@ﬂd%%&ﬁk&co%h%ﬁﬂeca] ca] ca] c’a] ca] caj ca] C
a] ca] ca] ca] c*a] ca] ca] ca] cal ca] ca] ca] cRa] ca] ca] cajc alNnp w Q!
"b" " " ## S BIeRES 8tggrated 'cjrgwinipdckake | wajaid fiesisede of said substrate, Sald first

a] cajc ca cal ca]ca]cal caljca]ca]c"a]calca]ca]c
a] ca] &% } } @glr.cu*f%c}k’aq% %‘; {’/fgplsu?ri]f? 4], 838887 ' ' }xsnid_Z] c] ca] ca] ca] ca]
cajc a thermal plate coupled to said top surface of said first integrated circuit and located

aJca] ca] ca] ca] ca]ca]ca]lcalc. a cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cajpéicent to said Tirst side of said substra

175 5 gl 5990 NG 0 B it

%4 09°PRéconil -ihtOdiabedwdic (it package tdving a top surface; and,
a thermal bus bar coupled to said top surface of said second integrated circuit package

and coupled to said thermal plate.

2. The assembly as recited in claim 1, further comprising a cover that encloses said second

side of said substrate.

3. The assembly as recited in claim 1, wherein said substrate has a plurality of conductive

pads located along an edge of said substrate.

4. The assembly as recited in claim 1, further comprising a thermal grease located between

said thermal plate and said thermal bus bar.

5. The assembly as recited in claim 1, further comprising a thermal grease located between

said thermal plate and a lid of said first integrated circuit package.

6. The assembly as recited in claim 1, wherein said thermal plate is attached to said
substrate.
7. The assembly as recited in claim 1, further comprising a heat sink that is mounted to said

thermal plate.
-5-
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9. The assembly as recited in claim 2, wherein said cover is attached to said thermal bus bar.

10.  An electronic assembly, comprising:

a substrate which has a first side and a second side, said substrate having a plurality of
conductive pads that are located along an edge of said substrate;

a first integrated circuit package mounted to said first side of said substrate;

a thermal plate coupled to said first integrated circuit and located adjacent to said first
side of said substrate;

a second integrated circuit package mounted to said second side of said substrate;

a cover located adjacent to said second side of said substrate;

a thermal bus bar coupled to said second integrated circuit package and thermally
coupled to said thermal plate; and,

a heat sink mounted to said thermal plate.

11.  The assembly as recited in claim 10, wherein said cover is attached to said thermal bus

bar.

12.  The assembly as recited in claim 11, further comprising a thermal grease located between

said thermal plate and said thermal bus bar.

13.  The assembly as recited in claim 12, further comprising a thermal grease located between

said thermal plate and a lid of said first integrated circuit package.

14.  The assembly as recited in claim 13, wherein said thermal plate is attached to said

substrate.
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