*159159* HEAT DI SSI PATI ON APPARATUS UTI-LI ZI
COMPONENT SLOT  Background [0001] The pres llﬂ i“l][lll“l'l“‘“‘
di scl osure relates generally to information handl|ng
systens, and nore particularly to a heat di ssiB?ffslgon
apREARDISSIPRTIORAPPARATUS U TILIZINGEMPEY COMBOMENTShOT
conponent that utilizes an enpty information handling

system conponent slot. [@3@kdrodid t he val ue and use of
i nformati on continues to I ncrease, individuals and

busi nesses seek additional ways to process and store
[0004]Nf OFHEBErESsht dSaRsGRireREes genarally tohéormatioroharding isystgms, and more

system (1 HS).. An | HS generall r oG esses ' .
Gl ouh et Areiele' BPGBHE BE5 mAREh Sppeing syt
compMEhNREEULIESY £08mbty informiétivarhapdinyosystem Bzopersst slot.

t echnol ogy and information handling needs and

requi renents nmay vary between different applications,

[0003]HSSAd RYe Aldhe \sAdY use gAr idfongatidra tcontirfues ntat iinoneass, individuals and
handl ed the infornation

. ,, how t he ' . L
businegses $Eelf (ﬂﬁ’\glt' ng W@)é%é%oﬁm%?%ré@q %g‘;r}gc@m‘ﬁﬁ%“a?leﬁaﬁe Skyjon s an
inforMQﬁbrﬂHéﬁdéihg s,tyafe&\quSi).ciMIHis' deherally fooraeaseso rcompjled estores, and/or

processe st.ore 0 ni cat i at '

e
techrfcﬂ’&j-‘y' Ahe irfeedation epeing needss end veduirements mayciagy between different
sty o o855 By WS e, g g romatn
is ha%a%u,t h&Ww mudrSafommytiom sl prdeessed astbredy oo tomeudisated, and how quickly
o G5 SRS R b R Akl T varatrs
IHSS ABDWRE 1199€ t6 be Ngeherat omauhfigurey &ir enspecifist uses bospegific use such as
finar{f’:ﬁxﬂtem and networkin

; . t . 100
secRp) BREPITTP o MEBHORERIL s el peydetd Hprage, or dloba
comibficationsondnt sdditiang NHSs, nfayr ineluderpa evariebief yhardware and software

conponent s 0 the | e ; i
comERAIER! Bav b bbb ficdonBR15 pfASaie ptonratonana may
includadné ar ARracomplter systems; sliatasstorfage O¥§tems, anskratyprking; systems.

may be desirable to include Fully Buffered Dual Inline

Menory Modul es (FBDI MVs) coupled to sone of the
[OOOGPﬁ'pmapltlHSls dhcluden at pleralityif chmmoneantsyslots Hbat FRDIeVES components

Wl occ I t h |
sucrh@%ifpra%agrﬁ%{% rnﬁ?srﬁgwpc%&%g&sg{otthg ?H?%Otﬁg:%\@k ,Bf fhese components
incré2eeguse aofiryofitee usrmponentpcaviaie anunitbesof [sgues.t he

FBDI MV in order to cool the FBDI MVs, the enpty

conponent slots result in air passageways between the
[0004BDI Wk exarnple, il ay bei desirableytpaissludé & ufBBlUfiReedPualolatine Memory

R s SR Bl 3h 0 RS T, e

FBDIMMs will occupy less than half of the component slots available for the FBDIMMs in the

IHS. However, because a fan is used to provide airflow past the FBDIMMs in order to cool
the FBDIMMs, the empty component slots result in air passageways between the FBDIMMs
that allow air to bypass the FBDIMMs without cooling them.

[0005] Conventional solutions include positioning blanks in the empty component slots in
order to minimize airflow bypass and increase the airflow velocities adjacent the FBDIMMs in
order to ensure the proper cooling of the FBDIMMs. However, as the power of FBDIMMs
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order to mnimze airflow bypass and i ncrease the
airflow velocities adjacent the FBDIMVs in order to
ensure the proper cooling of the FBDI M. However, as
the power of FBDIMWs 1 If 111212212 1 1L 1L 1 oL |1 | 1 |

contiduek tb idcréase, budh &ddiing Isblutiohd maj GAOBE 8iifficient forallew the FBDIMMs to
I ncrease, such cooling solutions may not be sufficient
operate atfull 6aPagf¥- FBDI MV to operate at full capacity.

[ 0006] Accordingly, it would be desirable to provide a
heat di ssi patj on ar at u bsent. e _di
100080, scpiindhe TR HRceRiAGe dp qiatds A 1egb oRSPEH Bfbats absen
the dis@bAlaghe Qi inthe pricrmeethodsadisomssed atovieeat di ssi pati on
apparatus includes a heat transfer base that is
operable to couple to a heat produci ng conponent that
I's operable to couple toSammargt conponent connector
and be located in a first conmponent slot defined by
the first conponent connector, wherein the first
[000O MRGEBRding A6 NGred @mblogliment,atebea dgissipationt eppardtussipgludels a heat

apart froma second co . foi
vans B SRR LR B A reBERRRGH L cDPbngiR s cborai to
coupRXbaIMHsNE@riganent tennkeiat ahd baddoateddn sefirstumimpanant sietedefined by the
heat dj ssipating ne is | ' . .
st RN O oGBS IR rR ARG ol 1 RRARA acacent o anc
spacE® HBQB&PEfm&ﬁha:p_mhmﬂ coheedirdbatpietivesca agcandrgeorenent slot, and
is coupled to e rst c open c
a hqabcd,ﬁsggatlpg ’PF@E’FT Fg{en@@ﬁpﬁ%n&%sfﬂ%%t_ 9%5%?%}{ %B%é;g%cgttlhgtn the heat
dissi@éltinbhﬁerﬁbQWsﬂgsatéﬂngje Seqynd %Icohmoaemcsimgmai i ?:e:tf'@wd by the second
Il1lustratin n i.ment of an J
comppg SREEL ARG dl NP DRI GO B 5 HERe e frst Somponent
conndeRt aid RAHRE MY thedPsiroMpohentst@10] Fig. 3a is a

perspective view illustrating an enbodi nent of a first
heat dissipation nenber of a heat dissipation

appar at us used w tBrief Destragion jof theélrawpasonponent of

Fig. 2. [0011]] Fig. 3b is a perspective view

illustrating an enbodi nent of a plurality of thernmal
[0008]'t eFigac és aratrematicwiest illastrating adieswiogimensof appds-at us

used with the heat produci ng component of Fig. 2.

[0012] Fig. 3c is a perspective viewillustrating an .
[oo08]rbOHRigmeNtis &f parspketivenliewntllastfatipg an embodiment of a heat producing

component.

[0010] Fig. 3a is a perspective view illustrating an embodiment of a first heat dissipation

member of a heat dissipation apparatus used with the heat producing component of Fig. 2.

[0011] Fig. 3b is a perspective view illustrating an embodiment of a plurality of thermal
interface materials of a heat dissipation apparatus used with the heat producing component
of Fig. 2.

[0012] Fig. 3c is a perspective view illustrating an embodiment of a thermal interface
material of a heat dissipation apparatus used with the heat producing component of Fig. 2.



material of a heat dissipation apparatus used with the
heat produci ng conponent of Fig. 2. 2 [0013] Fig. 3d
is a perspective view illustrating an enbodi nent of a-
second heat transfer base of a heat dissipation

[001|:ﬁ_pp¢”|g'2"t3dﬁlsga(5)§ﬁ’rsmfzdtlbe tvieqy inesttating @dtmhmtgitlmemtmjraesﬂcooﬂ heat transfer
ers ive
baseof @ @g@trcgﬁlpgéloa@pg atW|t§ftﬁ%ﬁeqtl_£ocf Ueing, &9, r{%Wgnt of Fig. 2.

plurality of adj acent connectors used with the heat

[001 lﬁlr g}u@a‘? 8 gg%gg%wge o’fe fllagtraﬁ%g grggmbgg ﬁ'\tent o&an IHS including a
plurafit) &t 2ljack st coHpedtors usedswille the beati ;brbdmﬂrngabomgormmt of Fig. 2 and the

enbodi nent of an I it f
heat Q@?‘BE@ﬁ‘ta&p@Fﬁ%ﬂ’ff 'gs- Lig?egb ﬁ%%ﬁ’%t@ephg;? :orgdgm ng

corrponent of Fig. 2 and the heat dissipation

001§ P 38! 42 & EioL i ustiating o Shftblifiont 2 4 Phs Tdhudinga pluraiy of

adjadedt déhﬁédtmt usegl hitht thef henm prodecing mootheoenty of drigoAeand the heat
a view illustrating an
d'ss"c[ﬁma H%r cﬁk']:f 332%% 8%3 the heat producing

conmponent of Fig. 2 and the heat di ssi pation apparat us

f FLQS 3a3b3 f 5 QUM At
oot ee B g9ar B Aty o AR BIE o g neat
from aedat proddeiag sgmpomemponent of Fig. 2 and the heat

di ssi pation apparatus of Figs. 3a, 3b, 3c and 3d

coupled together. [0019] Fig. 5d is a rear
[001D]9r SngCSb iscanv exploddd| view illastratigaam embaediineetof tog assambly of the heat

prodHclg% cﬁgggr}uﬁ%lt nglagfggﬁtg{h% eﬁ?élgg b%lonzaf%gpa}.ﬁéqgf Iﬂ&% ga 3b, 3c and 3d.

coupled together. [0020] Fig. 5e is a perspective

ustrati.n
[001§1 5%|sa$ﬁor2fboqer?f>&c? Ive \z g\kgﬁ%fra 9 ér{lgmggé\ﬂ%ﬁf 8¢ the Pkat producing
comﬁment: GSFlg[ QGiht] thEihgat Bissipatian apmdeatus @f/vF|gs| gait 3tat3'cng1da.ﬁd coupled
{ %irgoodl ment of the connectors and nenory devices of
°g 5e. [0022] Fig. 5g is a perspective view

il I ust rati ng an enbodi ment of the heat producing

npenept, . ap [ i i

oot R e D3t Bl BB AT Lol 6 Bt procuors
comporgent D Figs 2earuethe jeat diseipaii@wapparatys :ogﬂgsg3a,n3b 3c a 3d coupled
ﬁ_]rrbodl ment of the heat producing

togethe

[0020] Fig. 5e is a perspective view illustrating an embodiment of the connectors of Figs.

4a and 4b including a plurality of memory devices.

[0021] Fig. 5f is a side view illustrating an embodiment of the connectors and memory

devices of Fig. Se.

[0022] Fig. 59 is a perspective view illustrating an embodiment of the heat producing
component and heat dissipation apparatus of Fig. 5¢ being coupled to the connectors of Fig.
Se.



conponent and heat di ssipation apparatus of Fig. 5c

coupled to the connectors of Fig. 5e. [0024] Fig. b5i
is a side viewillustrating an enbodi nent of the heat
produci ng conponent and heat dissipation apparatus of

[002:4’1 g. F%CSI'?%JB' S&séébt&é‘Ql@@ﬂlﬂl@ﬁétﬁfgsamfeni%oglméﬁ of[tB8Xglat producing
IS _a perspective viel t#é’us” i n&kea nectors of Fia. 5e
Commne@raﬂétheﬁbd'éﬂﬁ%t!ﬂ”n‘iﬂﬁ’?r%‘f's? a9 aFtOUp%pcS% ) g. 9€.

conponent and an alternative heat d|SS|pation
apparatus co Ied t connectors,q
[00240; i 1pa SR pewfistiatne it PEIBopIS Sh e eqt pfaducing component

and Hiab GisSipstich appardtiiSof®y. S0sdupléd tathe domaiectorseoftiad.iSey or
aggregate of instrumentalities operable to conpute,
classify, process, transmit, receive, retrieve,

[0025) | Figabes éSWefsf{?)bctl\fét vEw, |I|ahtﬁwhgt}an ateThtoet emdedlmem of the heat
record, reproduce,

oot SR ! o el A B Lo to

conn8&bAYfiFid.Ge. control , entertai nnent, or ot her
pur poses. For exarrpl e, an I HS may be a personal
conmputer, a PDA, a consunmer electronic device, a
networ k server or storpgeailetEDeésoeiptien switch router or
ot her network comuni cation device, or any other
sui tabl e device and nmay vary in size, shape,

[0026F" f PérTpOGBsed Whcthisodiskiotyre, aamd Ip8 i mey ifitlede HBYmingtrumentality or
inclu

one or si e
aggregate 'H?V%Pe’é?@@és%?%abﬁnﬁ‘) QQ@E? Sggﬂfaf 35?8(‘:&9 Sranstolt. receive,
retneilElfS briiviate, Cé»m&:h OdtoleDgisplay, rﬁddfe?t dstaict, gmqodmepmducff hahdle, or utilize
i ncl ude one or npr.e ,stora evi
o o i e, S B8 508 Sk P, B, o
otheﬁ‘fSIx%bQéH ¢6Vbﬁa‘1ﬁpl@3 anaHB may bara cpesonalpcrtmputelr 20BDpu@ consumer
devi ces, ch as a k

elect.wrbce(gewpgp[a )F err sefr'!%r %9?%?% devur:]%‘I %m gﬁtgpler%g%raor other network
commuRIESticPRIeick e droaty asthen tsuitabienudevicet iapds nagt wewyn in (eize, shape,

variou har war e Componen
perfQIm3pee; ionglits afgd)nng gﬁ iﬁs niagqgg lédsé @e% f: Qe Or mos | processing
resowtes such aswmenﬂracbrote;ssmgbmmt aRY) @ubamwaresgr geftware epntrol logic.

onnecti on h t
Addlgc?nag (‘fmﬂlﬁ’f’@? i@%%lqggggy@gfuﬂé%t% ??\%grtee %Brbaﬁgrﬁgggggl Sne or more
comimanigaisressarts ﬁbﬂEommuplcatrmgjmt}n epternal dewpq:s)g@g@ﬂrasg@gous input and

outpy%@@éy@sﬁssucﬁm dg ﬁdg aqﬁél.\%%g gﬁ&é%ﬁ&d&spla% The IHS may also

include asridd ar | momﬁusesacobpmbm t@nmgsmnscmuudaatwnarbetmm dfe various

on a nass orage device 108, which is coupled to
ard&abec%grggqnef?@ Mass storage devices include such
devi ces as hard di sks, optical disks, magneto-optical

[Ooq%ilc?/ﬁug%f | oggg me&&Yﬁ%d%Baﬂ lpcj:slb%eosuéppﬁae%%g Bpg{:\;é@g% |rs connected
to a b02 10, Buy il O seroents alcbemection between processor 102 and other components
of computer system 100. An input device 106 is coupled to processor 102 to provide input to
processor 102. Examples of input devices include keyboards, touchscreens, and pointing
devices such as mouses, trackballs and trackpads. Programs and data are stored on a mass
storage device 108, which is coupled to processor 102. Mass storage devices include such
devices as hard disks, optical disks, magneto-optical drives, floppy drives and the like. IHS
100 further includes a display 110, which is coupled to processor 102 by a video controller
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4 112. A systemnenory 114 is coupled to processor 102
to provide the processor with fast storage to
facilitate execution of conputer prograns by processor
102. In an enbodi ment, a chassis 116 houses sone or

112. & 5 s‘?émtrﬂén&?l”pﬂn@%ﬁpl@ﬁ th Hrock8br 102 tehsrolide kree processor with fast

oo B P Ao S oS B E L T2 i b,

chasﬁ? Qﬁgﬁur%séﬁogoi@n%rzﬁg%fgtg@ g@r)]rg p{)ﬁéﬁté bft i#se1000t le smnmn betunderstood that

otherptysgq; and gntgmgc{n@,temlrgwtszcarhbﬁ ggpmg?(ggﬁ@f o é Bﬁgﬁ%ﬁ]& described

abové Uhd! Srobbddes L1102t R fachifate iihtettdhnedtied, bett\heerh dlad components and the
produci ng conponent 200 is a nenory devi ce heat

procgssed®2 ng conponent such as, for exanple, an FBDI W
However, the heat producing corrponent 200 may be

o2 tSratBSed o B8 7S BRRRR b o0 s s

illustrafdN et Kifab pfodEibing TompBher? 2801H & mentorg dpéces heat prede:Jngacomponent

L e it A G A0y o
anott?é?'l?&“@ﬂ”ﬁea?%@oddcﬁ@' soisonantatis Aperdite tongoupld tooany of a plurality of

surtace 202
adjaqenbAREGIOT SR 10 OIS, GJEP IR C PR T D SEyigk I @ varety
of otﬁ%lﬁ%a"tm g&du‘éihggc}gﬁ)loagﬂ? kgﬁdlntlhehé’ eAr Thelhdat peod2@Rig, camponent 200
C
s e g o S ERIShL S kB 2498 13086 cpposc e
frontrs%ﬁécéﬁﬁféicaetoa%e 2024 extepding bb‘tw@sp’ptb&l fromt sudaceeﬂ%and the rear
202e and 202f exteng bet ween t ont S 65
sutae 22020, 1 PR 4er 20eF Kaise PRRSTE T Ecde S, 2%, aga extending
bethBﬁtHéoﬁdrﬁ%ﬁé’@ﬁZ@%d the raéaﬂsalrfawzmﬁb landt gaircaf wppoging side edges
nbers 204 and 206 exten efrot 3{1';5;%
2026 RTFtA 3 SFIREIRE REMEEANE TR SEREO AL, (DR Al 020, the top edge
202& %ﬁ@ﬁfeeéott@heeé’géélzozdem plncwutyfcrfmhpmuuqang)membegs a@mm 206 extend

froméhq i‘rg{;tn;sq%g %ES eemr@%ﬁg P &t A %gtnﬁ}g;emgétstrar?s?)é die 204a

exteﬁ@i‘ﬁ&mhﬁgfiﬁl%ﬂu&mwemtﬁ@%k M) In anrenﬂnodamer&tljnedfeabprh:ducnng members
roduci n rs known
204 BiB.3AR A 5o JOrPEATF Ly L Orse yh TS Ao ABkss Memory (DRAM)
ora (/ﬁ@éty %h@twebz Bé;ﬁi)p/&@mcmgdrémbenstmewn drathesart. f lacan etolxsliment, a plurality
ase of can t

of heAlapraRIanC eAPaRTe fish sypinEiney B, fom A Rear Clafage 2020 of the
baséPeb. | Rt‘bﬁlréifi Qﬂcdgggcg;ﬁr gsupsiag eBarﬂ@&eZCMadarﬁ(,m]Bb are defined by the base

respective e now t g. 3a, a heat
202 gnd _CB@F!%’H'\{'Qﬁ{S’ %%quéﬁ) i&?ﬂ‘f'l rﬁg;i_)ercgygg The heat

?I Ssi ]Patl gn apparatus 300 includes a first heat

ransfer base 302 havin front,. surf
[0029];, f gggerswaowég g@e%"oﬁ%&@ﬁ q135|?ﬂ5>nfarp8%fa?sur$(gis |IIL%6r%Fle The heat
dissfb@ﬁorﬂaﬁﬁrétu@fwo MHNRie8 & firbideeat transfer base 302 having a front surface 302a,
a rear surface 302b located opposite the front surface 302a, and a pair of opposing side
edges 302c and 302d extending between the front surface 302a and the rear surface 302b.
A first heat dissipating member 304 extends from the front surface 302a of the first heat
transfer base 302 and along the length of the first heat transfer base 302. In an embodiment,
the first heat dissipating member 304 includes a plurality of fins. A second base coupling arm
306a extends from the side edge 302c of the first heat transfer base 302 and includes a
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edges 302c and 302d extendi ng between the front
surface 302a and the rear surface 302b. A first heat
di ssi pating nenber 304 extends fromthe front surface
302a of the first heat transfer base 302 and al ong
substhrtidlle 90 tdegufe ena duchdhatlibatedondritmbe colisling d8M2306arextends out past
' .' tedi SS] i ng r.304 .
the (REPRCHAR" S0 &1 st Rt iers? 384 805, A5 Y B Prypyns am sos
exteadsnfrop0de eideeentys B02shint hebstardiallye thge s@08 onarfinerhas fHier sécond base
r f n e
courlf8lprl 982, (i ¥ S0 BB 3L "R AT Boorms BEHA S GRS members
308 zgtead tﬁ\@sflrsid'teapéissipaﬁdme‘nereaer mamt@;mt;tmfsudmedges 302¢ and
| r f 30
3025 of ?ﬁe ﬁi’@f"heét tﬁeg?%ié? fbrag?n%? 2s Aglc gﬁ%gB@‘%sa’\a‘hﬂH%éépls defined by
_ eacl@ﬁ%@ﬂdmpnmqtgr qonplingamembendfid: as the second base
coupling arm 306a fromthe side edge 302c. A pair of

second connector cou Iir;g menbers 308 extend fromthe
[0030] ; s Refrreing BPW 49 pigsi % én argembgdimentljtie beat dissipation apparatus

3ooSé|§& ﬁdﬁﬂfe% §0&Graﬂ dof FAMha fmtér‘?aecef Ha?%riagogﬁot é@ﬁ‘%ﬁ%“ 314. In an

base ) connector coup gﬂc anne ais deflned

emb@?lm%cwes@em 'Btﬂﬁfﬁé%t%?te%%l Pn§17eanded18@8s: cpowtipnal thermal
interfeCibicRdisINWNCinFihgSart. 3brranfedfal |ht'érf?5b %H%Qﬁ’dlgﬁ%t includes a front

t he heat dissipation apparatus so inclu
surfage 31aj and dfearsurfaes 31 l@ﬁa@é@pnaﬁlt@rmlf@ntswfacsm Ogndrhe thermal

interfded- mhttridls 3eMRdid®RNG . frdrftSsuraes Rbal sHE B %é‘? surfac? 312b located

mat eri al s~310, 312 and 314 are conventi ona

oppositedhs fiert svees 423 Khpthermal inteeacs materials 3 cingludes a front surface
3144 Bh@raf r@ﬁﬁsm‘]@éc@rﬁsﬂﬂb Igéé}ed %Bbélsqt‘ésthé‘ frfohPE‘LtJrfac%u:hf %Celn:grpémbodlment

and a rear surface 310b | ocat opposi t

the hgat digsipatiomapparafis SR ﬁﬁa|mcw<1e§@rthatr@al ﬂfaeréaqeanetesa@w which, in an

embbﬂlﬁ{ellﬂht?l Qﬁa)aafsE)Q:fét a Toh{éHiiBnal kRernd tht8rfA@Phattriaf ﬁ?&vrﬁﬂ-nzﬁlﬂe art. The
e the front surface 312a. The thernm

thefmﬁ't'aﬁerfa%"\%gq?@lﬁ 3165inglydes & Epiffesfage BiGmandargasserfage A16b located

oppd¥itd tife fréisufbéd @y, 314b | ocat ed opposite the front
surface 314a. In an enbodi nent, the heat dissipation

apparatus 300 also includes a thernmal interface

[003Rt eRbﬁdrnrﬁglﬁoWhtoCFlg 13Y, aRe b AbsIPRO6N dﬁEﬂraﬁJsSQO@ealéb includes a
t her interface material known in

O TN G 8 TN g X S

oppdsitofitie Botitfsaeace33 68, aRd afpdiso Uélﬁ §ﬁie%g s BOg@h&d 318d extending
he front surfae31 %0315 eferring now

betwBBh A1 Togt SCITARS THIER SICE Bep Er GHrTaGR 1B oA SHASORT JIat dissipating

menibee Bo0esteads SRADME reaasurtdcarsiBerof bias eee”oha HeaY trdfsfér base 318 and
a. rear. surface 318b | ocat ed

3'0“5)[5'%2@‘5 "SHES sece Raft frapefeRhase Sthalinagmpogjment, the second heat

dissip@tingsmegbér 320 inclgess 3 pRealier fmsSoh sait SifdtHase QS&M@%‘&hannels 322
the rear surface 318b

are iegigsabgﬁrtéeaggc&{ngg]eﬁg{rplpﬂer base 318 and located adjacent the side edges 318c

and 318d of the second heat transfer base 318.

[0032] Referring now to Figs. 4a and 4b, an IHS 400 is illustrated. The IHS 400 may be ‘
the IHS 100, described above with reference to Fig. 1. The IHS 400 includes a board 402
having a top surface 402a. The board 402 may be located in the IHS chassis 116, described
above with reference to Fig. 1, and may include some or all of the components of the IHS
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menber 320 extends fromthe rear surface 318b of the

second heat transfer base 318 and along the |length of

the second heat transfer base 318. In an enbodi nent,

the second heat dissipating nmenber 320 includes a
100,pdescitbad gbove Withrreferdngedo IFigaf1. fA petedsas 404 0utich may be the processor

2 HBFELE 8% 8 SARHGRSE i 11K RGRPoRIAL LG g o o

boargi14i? aid isheleskicallydcdupted tor thedicard BA2.e /A pliralftp @8 2bnnectors 406 are

moulﬁﬁdﬁér[ frhgggﬂ %Wr:l[%]éeé ifﬁafdﬁg#ggfﬁn@)z ?rﬂd;adetgeégga,lly coupled to the board

402 candlcthiebpracedsov etOdi t fihe efleralitpoad ¢camnBetgrs 406 TiaudeHSpakd@d apart and

. inal
a0 AR 8, A, 0 8 5 468 4900 o o e
conngstass i496a, 4Cfn\AP6¢i #00d, A06eeAREf, #B6d-iand 4D6hadefinesiya connector slot
406é£‘0h653>%8346§éa0 fa08b, QBG&% Hp%égé t Oﬁ&f’: 4‘08[?1 F&}pe@twely located

cri bed above w f erenc
'mmﬂﬁﬂ'é@é/sé‘éjﬁcem@ndmodﬁ thmﬁob@eqmé%@oéé@so*i%cw%d 406e, 406f, 4069

and d@éﬁ? fré?p‘é@tn@éPsQVgaaH é&hn‘é@(oﬁ&@&iﬁobgoap& 4%62 '4‘665‘%%? €069 and 406h

he top surface 402a of
alsoen‘ée@% eaﬂepyﬂngo[rmrrmrﬂ%tIn@at%@ndeamzen%oioth@r mnrleytoof406a 406b,

406(9%@@04035346@640@3%“%9; ed on the top surface 402a of
the board 402 are electrically coupled to the

board 402 and the processor 404. The plurality of

[0038PNNEGERFiTy A té B sU§e3§p§1‘>C§g ?@%”46“9&: B%db?%ﬁBtSd a method 500
connectors 406a, 6¢c, 406d, 6e, 406

for digsipating heatefeqm adfeatt ﬁéOdUé'@ﬁ r?@mp@ngnm@elastrateeb Thageethod 500 beglns

o st 4855 i R o e8] GRS oo provices

The 33 4@@6Hascrlbe§ gbeve withyeferencatte &rigs. daearidadty iy pa@glczﬂsﬂelncludmg the
adjaéé]'ﬁ' c%hﬁé/&ortshﬁdéoﬁﬁémﬁ&‘lqg@d éﬂf%@bwéfo@f@e %99%06410% defining a

TGSS ect’i vel connec or

conwet% S'OAd@gaa 4‘&@@8 &@@9 49 40@e@f4064@6ﬁ369ﬁ@rwm6ha respectively.

The #h ¢
e éﬁ’oc% Btg% gﬁiﬁrg ﬁﬁoggtégér:”t% @Eép”?@%’epeo%069€é4%6 ﬁllngaﬁbaratus 300 is

coumﬁ%ﬁoqhabe@f RipeuGinEsFempansabPOtethe therpaliarfaes matpsials 810, 312 and
314 3% pé’éi’tmn%@ adiftentihe r@ét pﬁﬂucnﬁs corfpoRdist b s RhTRANRE rear surfaces

dj ssi patin eat from a heat producing
310%%%?@%?“ the thqrmabmgeaﬁae% matgialsigtdand 3 r%%RﬁCH‘ée'Y are adjacent the
heat$réduchrign¥MBés 28] QR réed TRABGNE1 BOGTIRE trRihadRferfBtd fhaterial 312
ent slots are ;zarow ded. The | HS 400, descri bed
s adigRshb the heat teNales tic2043 o7 das haat RIAGIGIY MeEher 0 qas llustrated in
Fig. i5pC| THE NBefrhd |nﬂ';lﬂﬂaa§9rﬁéteﬁé]n13f186élri]§rp‘ésﬁ&géﬁf aéfaéént thabkeat producing
eac efini

n n
comaaab 208 oeh ity aEort AseBEe 3188.5h he eI AieRace material 316 is
locatéd Gtacestihg ?ea?ll%drfé&ﬁt@b 6fQﬁ@ﬁ§ét'ﬁf‘@ddbmg conhorehiEsh, a8 @iustrated in

g an oceeds to st eP wher e the heat ISSIPatI ng .
Fig. pa §ecopgpoheat transter base 318 is positioned adjacent the thermal interface
material 316 such that the front surface 318a of the second heat transfer base 318 is located
adjacent the rear surface 316b of the thermal interface material 316, as illustrated in Fig. 5b.
The first heat transfer base 302 is positioned adjacent the thermal interface materials 310,
312 and 314 such that the rear surface 302b of the first transfer base 302 is positioned
adjacent the front surfaces 310a, 312a and 314a of the thermal interface materials 310, 312

and 314, respectively, with the second base coupling arm 306a adjacent the side edge 302¢c
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coupl ed to the heat produci ng conponent 200. The
thermal interface materials 310, 312 and 314 are
positi oned adjacent the heat producing conmponent 200
such that the rear surfaces 310b and 314b of the

and ttiee segdindi b’userd‘oﬁpmg‘ra:ws 306b 2dj3téntand skikleddecSIRCEUDSRINtally aligned
acent tnhe

w8 RS Tl e SR i W B oee 10 o
illustBdtéd in Bigablp.aTlefirst heathembfet bases 86T, it ecdidde@Ntrarisfer base 318, the

ther e T 3G o 2t i o 1S HepCin s abtenal 316 are a

movad ftewards$ tHehkedi gaoduzingdeomnpumentc20sucbinthaf2Be seuomd basd coupling arm

soe4 5 14 5 5348 588 i %, g Bobd 5o b SHHEE g e o 3020
eng&E2the dirstt bese woapling cltannelsg322o0dedinad iy tBO @ecari heat transfer base 318

and hogh? 1o helf e patd anp eaFE Bt ez Soe 8% the hear

produeing r ¢eempcde6t 208 as Hikustratedl rr Bigs. Sardrak 6d3 Wk e theenal interface

is. ] d  adj h ,
rt SEREStS 59220132 okl DB 000 o o
heat3tt#)sfarsbasel 382 aad dte itherFiad .intéiface Material 846 Ibemed between the heat

o G5 g M 2085 BB B0 A 3560 31k B bt ot

apparatus 390rHagdeedGhbwofhaving Heen coupled ts fher hdst peodRBgi component 200,

T

prodgding compprenti208l \Furthetrhorehtihes theomdl ibtesface mabériatsy 340,812, 314 and

: . a

316 [P AEMIbed 95 s3ET SR Fotendisl Pl halgB8 10ie. for rampee
gels apdior ather thlermaldhtedfacaimatairials knhenfin thetarbase coupl i ng

channel s 322 defined by the second heat transfer base

318, as illustrated in Fig. 5b. The first heat
[003¢} anBeferringarew S0 Figst Re3a et dbata, #babafae; Spabfe 58.18h and 5i, the

t .

mettiioSSoc} {1Eh Bfbcect & 288 SoRalrEre fHedeat Brodiciip Phpdheht 280% coupied
to a cormgews tran ervbediment adilurglity ofrenent deiesH06R ant £06b hway already

be cﬁﬁ‘fgé’@ﬁo %%nﬁ@é’tg}si J6e24r8 4087 8Rd ‘?&g&é&ﬁinsﬂwg %ﬁﬁggﬁ%ﬁ%?ogs 406ea and
and the second base coupling arm 306b on the' side edge
406fg aedliustnatrsige Figse Seiand 5. bhkeeheat produsimgciommenent 2994ncluding the heat

.. i r.ar
sl st} 018 607 Rl AR oRASFoRLr 106 ang g0sd uer
that theysider edgsgse 2028y 90d 3302 tan thee hiataprodpeingl .eommpnent 200 are located
_ 0 . : g t
wis BRI SBfPmel 108 LA 48 B, 5 el i b socon
connegion cedplingtrerabers H8hamthedreat diskingticromenthen 802 @ge tncdted adjacent
the delrild Mefbefieais 6:’{ @%&%&fd OARE 83%&6?%%{3%9& ﬂg{éfﬁéd in Fig. 5g. The

Interface materi a ocat ed between
heat prestugngrapninempoinReft ambthezhedt diseipgtiwroappanatas 300 sans than moved in a
_ . . fo i S .
onech, S ik S, B9 o025 R S o] 4o 200 engages
the conrrRieri49§cclbasening members 408 on each end of the connector 406¢ rotate into

engagement with the connector coupling channels 208a defined adjacent the side edges

202e and 202f of the heat producing component 200, and the securing members 408 on each
end of the connector 406d rotate into engagement with the connector coupling channel 308a
defined by each second connector coupling member 308 on the heat dissipation member

8



in an enbodi nent, the heat dissipation apparatus 300
may be fabricated as part of the heat producing
conmponent 200. Furthernore, the thernmal interface
materials 310, 312, 314 and 316 have been descri bed
304,255 HOstidledin Fig8l 5K @int i neduplingitiee, hduttprodycirg) emponent 200 and the

vt G50 S S0P 15 S5 10 G641 e prowor

compeonent @06 ayel. thd ,hedn disSipatiGic medber 460 cébpledao tie correctors 406¢ and
4068 the, G B BhraodraSy 27 GRS T kS BBicPe5Fd8; ibca defined by

the canmptied 4060 aad tlog heatt dissipationanembbo8d4risniocatad ph dineakomponent slot

0o IR oY o1 VU ERiok s PR Ben RSP BiRind Bg¢ suppogted by the

conridetor @06 casaiistiatent in Fid) 6k alneardemié@bmant, aseat prodticing edmponent 200

win g e 508 ol B GOMRGRSE 080 s i

the pedati produeiny adnporertt 200 lccatedeiot the scobhi@nean diotl @66az wiefined by the

cor 5, 588 i BABE 5082 Bkl HR cppponen st s
defirsgichoy theg conestar 34060 8in eubstaotiallynttie cfanmen smappem es tdgscrit@@cabove, as
s 7. S8, SELTRE! Al 890 BRANEH 08500 fere st
dissipetedrfrany thee héa rsodrhgocorepmient A0 osing iee beatndissipating member 304.

An é%%% is& Fé%héﬁgﬁh}%ﬂgdﬁe@&n lﬁgtheT sué}?%at inPg\Slégé%%ast the heat

comnponen di ssi pat| on apparat u
dissipating Inemben 8@4landhdiasipalied deaisdromitheursat pregiucing eotmpotenh200. In an

0 .
ot R, s 5ol A IR IREOE oy 30° S0 E e e
prodenidg afontpoaento20tewitora e odissinadive dpparatuse 3gd ¢bus providinga method

t . ' ' i ac.
ons o SGE LR SO RO ST Beh Sy SR EbpAoef 268k on omor
adjacentponmpone 0ot inrmiderte isereasd aepling rolf éhes hagigproducing: pomponent and
. . te int t wth
o ool e oAy B enf RSt sle k™ Sosa “der ined by each
second connector coupling menber 308 on the heat
00 S R F 809%, % i bchSyld LHBDLALES 4 e fonfy sopaavs
600 isheuibsteatiallydthe siapret in slesign andrope Gion @stthe heatrrtiesipasios apparatus 200,
deséﬂg%tbﬁ%jwﬂﬂ%#gre\ﬁ"c&'?oH&‘é. hent 3pr 9&'6&81 R 4 3APANeRt 540 5f 59, 5h
an e he 3 I to the

at dissi pat I'on ‘nenber coupl'e
and cnwitl e prasdden shd sedbd, haab dissinatiop moemeem02 extending from the

sec@gﬁé%gg'%?‘gp?#esﬁé)ﬁ%{ Edsdbgtaﬁén@ﬁlg%g@ Eféeaﬁlls%eéltqgﬁﬁfer base 302

e connector
and {fictslingthird aonneetos cogplingiermbrraneanch of ith endsotgbissubstantially similar

to trﬁleéa?%coaé gg%c@cﬁ@oﬂﬁl&%ﬁé\?&ggagw B the EeaAtQﬁ&i%égﬁoh hndhifer 304. When

I SSi pat1on supported by t .
the beatnprotiasingl @ethponenti 2Q0ist ecitpiatl tonthei gonrBictor |496grand located in the

comSE’F?eCH{i is%?ﬁcha?tH%efﬁEt rpéa?g}égﬂpgﬁorpﬂ%%re@M g)QQnds into the component slot
406da and is support by the connector 406d and the second heat dissipation member 602
extends into the component slot 406ba and is supported by the connector 406b, as illustrated
in Fig. 6. Thus, a method and apparatus for dissipating heat from a heat producing
component is provided that utilizes two empty and adjacent component slots in order to



with a heat dissipation apparatus 300 may be coupl ed

to the connectors 406a and 406b with the heat

produci ng conponent 200 | ocated in the conmponent sl ot

406aa defined by the connector 406a and the heat
incredise Toplirtgi aftherhedtgrod g avtgdondnt andtihereasaidloanéffisieaty in the entire
s St406ba defined by the connector 406b in substantially
Y$'%¢e sane manner as described above, as illustrated in

Figs. 5h and 5i. The nethod 500 then proceeds to step
[0033@8 gﬂ@% h ggsttrakﬁe efﬂbﬁﬁi' H%\{e;tgélggt {heor@e%{ed ngé&qiégéln:gmde range
of rmdiﬂaatrdnl change amdaaulmltuj@nng comtemptited itothe foregoing distlosure and in

u a o tL g

som Aghiel, 3o ARZSL R BRUmglls ShAF AL e BRVEH wirout o
correspopding nise zxf)@ther feadures emgo@mtmgtyt it iaagprpmta@agtd@appended claims
be &%@98&] %rréaotlo)bghdaln A grggrtlﬁ’er?ﬁ% 't’sﬁg\ gr% g&?&l of Elhgee%bodlments
dSCbgpbhaﬁms 300 thus providing a nethod and appar at us

for dissipating heat froma heat produci ng conponent

by utilizing an enpty adjacent conponent slot in

order to increase cooling of the heat producing

conponent and increase airflow efficiency in the

entire system [0035] Referring nowto Fig. 6, in an

alternative enbodi nent, a heat dissipation apparatus

600 is substantially the sanme in design and operation

as the heat dissipation apparatus 200, describe above

wth reference to Figs. 2, 3a, 3b, 3c, 3d, 4a, 4b, 5a,

5b, 5c, 5d, 5e, 5f, 5g, 5h and 5i, with the provision

of a second heat dissipation nenber 602 extending from

the second heat transfer base 318 that is

substantially simlar to the first heat transfer base

302 and including third connector coupling nmenber on

each of its ends that is substantially simlar to the

second connector coupling nenber 308 on the heat

di ssi pati on nenber 304. When the heat producing

conmponent 200 is coupled to the connector 406c and

| ocated in the conponent slot 406ca, the first heat

di ssi pati on nmenber 304 extends into the conponent sl ot

406da and is support by the connector 406d and the

second heat dissipation nmenber 602 extends into the

conmponent sl ot 406ba and is supported by the connector

406b, as illustrated in Fig. 6. Thus, a nethod and

apparatus for dissipating heat froma heat producing

conmponent is provided that utilizes two enpty and

adj acent conponent slots in order to 9 increase

cool ing of the heat produci ng conponent and increase

airflow efficiency in the entire system
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[0036] Although illustrative enbodi nents have been
shown and descri bed, a wide range of nodification,
change and substitution is contenplated in the
foregoing disclosure and in sone instances, sone
features of the enbodi nent Clgieys be enpl oyed w t hout a
correspondi ng use of other features. Accordingly, it
is appropriate that the appended clains be construed

Whdbisoslingdasid i n a manner consistent with the scope of
t he enbodi nents disclosed herein. 10 Cains Wat is
clainmed is: 1 A heat dissipation apparatus,

1. concprreiasdisg'paﬁi)rfa?maratuarqompdhg:connector that defines a

componeArTortedisht <EERsThe desBR an oL sanBGuet Tt dpmectatel
defdjacentdhesfirsbempanepbommectsr;ot | nredi at el y adj acent
the SeCgngego%qugr%pgnecnqlno&g}tegfgr tﬁ'gg(r:cgﬁ%{e% %g&?cpdcotmponent slot

conmponent “connec
coimpoediatelyc adpzenbrthe as¢mat pomdmﬁrmgcmptmemhereby the second

C 0 H?rhgg?én? c{:ﬂ?ec dr i foc s I o{é@@r’it t§ %r\‘?&tc%i'n pﬁ)ﬂg?t éo‘ﬁﬁé&grd

onen
d| ssi pagi hegt rpeedw;rngt mmnelny caupled éal theofitsheohnpanent connector and
pr [ the first heat
di E&H%g?r?hhéacfﬁn%% Q?ten S romthe heat producing

conponeant firgh @eahtdassmen@ guemblerc thepoalkiyncogpled .to2theTheat producing

apg @rﬁg&#ﬁt O(Nh(é r%zmth]e flmeﬁeedtndlggéat ngnyenlibee?t ends from the heat

di Ss Connec
copmdunggnembemertthad mtstrtqmcam eompornamtiplot t o the
second conponent connector when the heat producing
conmponent is coupled to the first conponent
2. coiﬁhecapoaratl& offcl@irapipawhereip tbe festaheat dissigedingi memher comprises a

Eé&o}n nr%'cﬁ::?' c?.fpgllﬁ]& HERBES tﬁéi”B“o &rabfd E}gaéougle to the second

trans ase th s coupled to a m)ry Vi C
pr OQf[lWﬂﬂg‘t sonpesiehwhed. the‘h@abpmMamgscqmpomleai 9 QQUPIGd to the first

V"h@érﬁb&etntﬂe dddefy heat dissipating menber conprises a
heat trans? ase conprising a first base nermber and

a second base nenber, whereby the first base nenber

3 | STg@SF&QE&‘JSt& c%ﬂﬂqgﬁlh@ref A fhelfirsti St 86sipbhgf@iber comprises a heat

transfer base that is coupled to a memory device heat producing component.

4. The apparatus of claim 1, wherein the first heat dissipating member comprises a heat
transfer base comprising a first base member and a second base member, whereby
the first base member is operable to engage a first side of the heat producing
component and the second base member is operable to couple to the first base
member and engage a second side of the heat producing component

5. The apparatus of claim 4, wherein the first heat dissipating member comprises a first
heat dissipating member that extends from the first base member and a second heat
dissipating member that extends from the second base member such that heat first
heat dissipating member is located in the second component slot that is defined by
the second component connector and the second heat dissipating member is located

11



10.

11.

conmponent and the second base nenber is operable to

couple to the first base nenber and engage a second

side of the heat producing conmponent 5. The apparatus

of claim4, wherein the first heat dissipating nmenber

COfMd thirdofmpohéstisiot ieattis defhet mfai thigd B@ﬁ‘p@iem bainector that is located

extends fromthe first base heat

o e9PEEnt 18 rehibamebRtn BRTneRtEe Wiegi i Deak eopchga component is
me pbwpledsiocthe fitsttompartert icoriectdnaat! labiatesi ip #ie firgt commgoment slot.

is located in the second conponent slot that is

defined by the second conponent connector and the
setbhadpparatusdif skaim dt whereirethe deati rodunirag @npdhent is aamemory device.
third conponent slot that is defined by a third

conponent connector that is | ocated adjacent the

f i The appanatusecoftclaimnd) exdtevein i heathprothesdriy poroplreinhi a Fully Buffered

T n s M

apparatus of claim1, wherein the heat producing

co Bﬁ[&i . The apparatus of

cl gﬁ?ﬁgm%\}ﬁﬁ 2 Jé)éke at °§‘ 6'8‘u ing conponent is a

Ful l'y Bafbberded Dual Inline Menory Module (FBDIMV). 8.

An info conprising: a board,

a pr oceégﬁg&eggonﬁg%lt% %tﬁé%ggg‘d a first conponent

connect er fitsocammbnent_ tdosndxden _¢bqat&nt odethendwaed fthatsdefines a first
gg%@ﬁ@%{nt %‘8?1 r%rjg a@%ﬁ&é@g?ﬂ{eﬁﬁ&@oﬂs&%ﬁem c!o%hector whereby the first
conorppenant cenrEckar tis elearlcgllyccoupieéeb the ptr¢®spmr0cessor

second 8%@889&%5@85‘&1&%%% ét8r°f6{:§tgd°c{h Ih'aeocfé?é‘rt ttbeﬁB s a second
conponen?’ sl o ate nt

defines a secon
t heorspereand siobimmadiatelycadjacant the, sedoad @bmpoh@wt Qpeoemdr whereby the

COODYA] néon(?&g'@ﬁp tcgﬁn (ﬁor % eé‘ié&tlll 51 loéé)tuﬁfég pl!oeﬁ#et BroEQsesor and located

processor an ocate acen e first conmpone
coadneeerttrtotf@fh%teqonmooemtmongeqt@"nponent coupled to the

first c n t
conponeﬁ{%%l?g)?(?d%n g&@é’c{nse?pg%u tI di Sg’%p'gl&t %gﬁ’ﬁéh%'ﬁ connector and
t hiocatedliy thedingt aompopentsdothast  produci ng  conponent,

wher eby _t fi | t t.en '
the heaf hgtrg éﬁtd Sig%%hrﬂ%o’ﬁ%h be i%%m5 tpicd 18 m?] hédt"broducing
coppopenent,swbereby the first heat dissipating member extends from the heat

producing component and into the second component slot.
The system of claim 8, further comprising:
a second connector coupling member extending from the first heat dissipating

member and coupled to the second component connector.

The system of claim 8, wherein the heat producing component is a memory device

heat producing component.

The system of claim 10, wherein the memory device heat producing component is a
Fully Buffered Dual Inline Memory Module (FBDIMM).

12



12.

13.

14.

15.

16.

17.

18.

9. The systemof claim8, further conprising: a second
connector coupling nenber extending fromthe first
heat di ssipating nenber and coupled to the second
conponent connector. 10. The system of claim8,

\Ahefhebyméﬂne;fbeaﬁ spmﬁeeéomprtsmgponent is a rrermry

device h roduci ng conponent ste

claim 18, %HHe ATROReNE %H‘Bﬁ?r E%C\?Feéé °He guerr‘%wgéef'"'ng a third

COB@mﬁ@rﬁéntls‘BotamandlétMy Bifjdoehe theDihird ddﬁﬂ!pdﬁﬁni\/bﬂm‘]{e,ctor whereby the
urt

colfie SPREOnet ?ﬂ'\nactebﬂ%leﬁ%%cya@b Bl 4" 418, Hrpta5hor o located

boadjdcémdo ¢ firsi cagnporieht cahnectonaod epbosite dive firstreshpdrany connector
t the third con%)oner}t connector, whereby the
OBPet

tthrPﬁ' E%ﬁﬁ%%é’n‘ionﬁotﬁ’ﬂﬁ@tc el ectrically coupled to

the processor and |ocated adjacent to the first
onent ¢ ct opposite the first conponent
%SY%?m q?rc%ﬂ? % @E #&Ppé'SWﬁonent connector. 13.

The systesacohd dleat disiipatirigi mendrer dioerprallg icogpled ts db@eat producing

Bfggﬁ'ﬂgﬁl"ﬁ%&pahﬁ%ﬁﬁgﬁ? &,ﬂ’ﬁi‘ggp Fl%mé@rggl %%egtéﬂgndlef%m the heat

di ssidpaing mgmpendre randrte titksthird oompbrerttemt.  pr oduci ng
conponent and into the third conponent slot. 14. The
systemof claim 13, further conprising: a third
coﬁ'hesysjemcmiutaimn@ fioretheresongpeisimgdi ng from t he second

heat di g§i. t hi N
con‘pone%t%lpoa nec o?%gq;gﬂg egnéeqs ee?]ng'o b(?r %gﬁ]r% %’cgﬁid heat dissipating
funtelnﬁJerndpolup:leahgxthatmEBaomHoaash‘cmnnbetee conprising a

first base nenber and a second base nenber, wherein

the heat dissipation nmenber extends fromthe first

ba3be spsterarof clawh & Rithet comprisirgt base nmenber engages a
first si dr?eaqftratrﬁ%?erhz?a%% & p;?r%ﬁ‘lg?g fﬁ%’@? en’{e baerr]dantdhg second base

second Dbase IS Ccou ase
anthearhpageberain thedwatl dissigatiat membeh exstengs trdm:ihngflrst base member,

?iowgltgl%%gtthe ﬁr@t Pgébeméx'ﬁ)teﬁgﬁgﬁgg laﬁf’irgi‘ §de lﬁ‘hﬂfe %'egt H&@ucmg component

conponen connect or econd
coanddhesecand hasehmambrer is emtpiedetOCﬂ)erfeettbﬂee member and engages a

second side of the heat producing component.

The system of claim 8, wherein the first component connector and the second

component connector are both memory device connectors.

The system of claim 16, wherein the memory device connectors are Dual Inline
Memory Module (DIMM) connectors.

A method for dissipating heat from a heat producing component, comprising:

providing a first component connector and a second component connector
located adjacent the first component connector, whereby the first component
connector defines a first component slot immediately adjacent the first component
connector and the second component connector defines a second component slot
immediately adjacent the second component connector;
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19.

20.

17. The system of claim 16, wherein the nenory device

connectors are Dual Inline Menory Mdule (D MW

connectors. 18. A nethod for dissipating heat froma

heat produci ng conmponent, conprising: providing a

first cesqphngnt hé‘aﬁrﬁﬂ@cﬂltoﬁfg EIrEbheRE RO fﬁstnqsmmfent connector such
onen

connect o | ocat ed adj acent. the fi
coRRbatoreat AT FHUTEPE B Hale TPOoHRORTGRt slt, whereby a
deﬁémaﬁsapa‘tlhgaﬁemberpemards f$d>mtthe h‘aaetdpratjad:wg adnaomett such that the

th |

coRER PR LY /B RLD e SBEUROTRBRE: 21y

i mredi atisbipatirdj heatrftont ke meatcprmbucmgmmmunenbwmdmolneat dissipating
13 cgﬁpllng a heat producing conponent to the first

€ht connector such that the heat produci ng
corrponent is located in the first conponent sl ot,

e i pat | er extends fromthe
heif’ B{%’H{j’ r?ga 'Eg' @‘ﬁ@ﬁfé(ﬂ%&r%at the heat
di ssi paboupj;ngmmmat idissipatieg memiber toitbe beatqrdduaingoconapanent.
slot; and dissipating heat fromthe heat producing

conmponent with the heat dissipating nmenber. 19. The
nmeThe chetliodcdfaiaim 1S, furthet éaemprisoygor i si ng: coupling the

2 gﬁ; 0 g Ieﬁalp[ﬁﬂé 'OJ' %?E%@ngérhnegtog%%gp@ﬁnm%g%%r Eﬂ?%}ﬁee)ﬁtends from the heat
c odissipaiinggmembaploi the saccmdcmnmooemtrwoneﬁtorc oupl i ng

menber that extends fromthe heat dissipating nenber
to the second conponent connector. 14
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