HEAT DISSIPATION APPARATUS UTILIZING EMPTY COMPONENT
SLOT Background The present disclosure relates generally to information
handling systems, and more particularly to a heat dissipation apparatus
for cooling an information handling system component that utilizes an
empty information handlingqpsystem comFonent slot. As the value and use
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FBDIMMs without cooling them. Conventional solutions include

ositionjng blanks in the empt mponent slots in
P f\/lagny ﬂirg(s fncFuc?e a L}éa(fi?y gf components slots that couple IHS components
such as, for example, memory components, to the IHS. As the power of these components

increases, the cooling of the components can raise a number of issues.

For example, it may be desirabie to include Fully Buffered Dual Inline Memory
Modules (FBDIMMs) coupled to some of the component slots in the IHS. Typically, the
FBDIMMs will occupy less than half of the component siots available for the FBDIMMs in the
IHS. However, because a fan is used fo 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.

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 minimize airflow bypass and increase the airflow velocities
adjacent the FBDIMMSs in order to ensure the proper cooling of the
FBDIMMs. However, as the power of FBDIMMs 1 continues to increase,
such cooling solutions may not be sufficient to allow the FBDIMMs to
operate at full capacity. Accordingly, it would be desirable to provide a
heat dissipation apparatus absent the disadvantages found in the prior
methods discussed above. Summary In a first aspect, there is provided a
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heat dissipating member is thermally coupled to the heat producing
component. The first heat dissipating member extends from the heat

producing component and into the Sgagggomponent slot. According to

one embodiment, a heat dissipation apparatus includes a heat transfer

base that is operable to couple to a heat producing component that is
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a heat dissipating member extending from the heat transfer base such
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producing component is coupled to the first component connector and
rRUBRNRNhEIBESRpoAehteat producing component is coupled to the first

component connector and is located in the first component slot. A first heat
dissipating member is thermally coupled to the heat producing component. The
first heat dissipating member extends from the heat producing component and

into the second component slot.

According to one embodiment, a heat dissipation apparatus includes a
heat transfer base that is operable to couple to a heat producing component
that is operable to couple to a first component connector and be located in a
first component slot defined by the first component connector, wherein the first
component connector is located adjacent to and spaced apart from a second
component connector that defines a second component slot, and a heat
dissipating member extending from the heat transfer base such that the heat
dissipating member is located in the second component slot that is defined by
the second component connector when the heat producing component is
coupled to the first component connector and located in the first component

slot.



slot. 2 In a second aspect, there is provided an information handling

system including a board and a processor mounted to the board. A first
component connector located on the board defines a first component slot
immediately adjacent the first component connector. The first component
connector is electrically coupled to the processor. A second component
connector located on the board defines a second component slot
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eat producing component such that the heat dissipating member is
fdehited in the second component slot. Heat from the heat producing
component is dissipated with the heat dissipating member. Brief
Description of the Drawings
In a third aspect, there is provided a method for dissipating heat from a

heat producing component. The method includes providing a first component
connector and a second component connector located adjacent the first
component connector. 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. A heat producing component is coupled to
the first component connector such that the heat producing component is
located in the first component slot. A heat dissipating member extends from the
heat producing component such that the heat dissipating member is located in
the second component slot. Heat from the heat producing component is

dissipated with the heat dissipating member.

Brief Description of the Drawings

Fig. 1 is a schematic view illustrating an embodiment of an IHS.



Fig. 1 is a schematic view illustrating an embodiment of an IHS. 3 Fig. 2
is a perspective view illustrating an embodiment of a heat producing
component. 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. 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.Ff@y. 2c is adpepsprrtnidveieviansitastigting eaiboainkasdiorent of a heat
;Hggmhérgg gterial of a heat dissipation apparatus used with the
eat producing component of Fig. 2. 4 Fig. 3d is a perspective view
illustrating an embodiment of a second heat transfer base of a heat

dissipation gpparatus used with the heat producing component qof Fig. 2.
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including a plurality of adjacent connectors used with the heat producing
component of Fig. 2 and the heat dissipation apparatus of Figs. 3a, 3b, 3c
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and 3d. Fig. 5c is a front perspective view illustrating an embodiment of

the heat producing component of Fig. 2 and the heat dissipation

appardtis GFigs Bacsnsdivadvicdlysitrating an embodiment of a thermal

interface material of a heat dissipation apparatus used with the heat producing

component of Fig. 2.



together. Fig. 5d is a rear perspective view illustrating an embodiment of

the heat producing component of Fig. 2 and the heat dissipation

apparatus of Figs. 3a, 3b, 3c and 3d coupled together. Fig. 5e is a

perspective view illustrating an embodiment of the connectors of Figs. 4a

and 4b including a plurality of memory devices. Fig. 5f is a side view
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producing component and heat dissipation apparatus of Fig, 5¢ being

coupled to the connectors of Fig. 5e. 5 Fig. 5h is a perspective view ,
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compute, classify, process, transmit, receive, retrieve, originate, switch,

store, diEglas maritestaetacisrana riepibsticenhandlenadtiaditiredigdiyating hea
fr(g?rf'yh%fé pgggg@grbo' éedugg{lce, or data for business, scientific, control, '
other

entertainment, o purposes. For example, an IHS may be a
personal computer, a PDA, a consumer electronic device, a network
server dfigt6heig et expteda swetc livstuieng b o iveboditvenitkofcbamearidagionthe heat

pr3QYIGS AMAHRGE SiyitablgdRY iﬁga?@%m}’lo\f%}ﬁﬂgrﬁ%g’o?BEfbgeBa, 3b, 3¢ and 3d.

performance, functionality, and price. The IHS may include memory, one
or more processing
Fig. 5c is a front perspective view illustrating an embodiment of the heat producing

component of Fig. 2 and the heat dissipation apparatus of Figs. 3a, 3b, 3c and 3d coupled
together.

Fig. 5d is a rear perspective view illustrating an embodiment of the heat producing
component of Fig. 2 and the heat dissipation apparatus of Figs. 3a, 3b, 3¢ and 3d coupled
together.

Fig. Be is a perspective view illustrating an embodiment of the connectors of Figs.

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

Fig. 5f is a side view illustrating an embodiment of the connectors and memory
devices of Fig. be.

Fig. 5g 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.
Be.



resources such as a central processing unit (CPU) or hardware or
software control logic. Additional components of the IHS may include one
or more storage devices, one or more communications ports for
communicating with external devices as well as various input and output
(I/0) devices, such as a keyboard, a mouse, and a video dis
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controller 6 112. A system memory 114 is coupled to processor 102 to

provide the processor with fas te execution of computer

programs by processor 102. In an embodiment, a chassis 116 houses
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communications ports for communicating with external devices as well as various input and
output (/O) devices, such as a keyboard, a mouse, and a video display. The IHS may also
include one or more buses operable to transmit communications between the various

hardware components.

In one embodiment, IHS 100, Fig. 1, includes a processor 102, which is connected
to a bus 104. Bus 104 serves as a connection 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



front surface 202a, a top edge 202c extending between the front surface
202a and the rear surface 202b, a bottom edge 202d located opposite the
top edge 202c and extending between the front surface 202a and the rear
surface 202b, and a pair of opposing side edges 202e and 202f extending
between the front surface 202a, the rear surface 202b, the top edge
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prr%cgﬁsé&tend from the rear surface 202b of the base 202. A plurality of

connector coupling channels 208a and 208b are defined by the base 202
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10 Fig.. 3 heat dissipation appa 300 is illustrated. The heat .
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edge 302c of the first heat transfer base 302 and includes a 7 ‘
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or a variety of other heat producing members known in the art. In an embodiment, a plurality
of heat producing components (not shown) may extend from the rear surface 202b of the
" base 202. A plurality of connector coupling channels 208a and 208b are defined by the base
202 and located on the side edges 202e and 202f, respectively.

Referring now to Fig. 3a, a heat dissipation apparatus 300 is illustrated. The heat
dissipation apparatus 300 includes a first heat transfer base 302 having a front surface 3023,
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

308a extends from the side edge 302c of the first heat transfer base 302 and includes a
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Referring now to Figs. 3b and 3c, in an embodimer_lt, the heat dissipatlon
apparatus 300 also includes a plurality of thermal interface materlals 310,
312 and 314. In an embodiment, the thermal interface materials 310, 312
and 314 are conventional thermal interface materials known in the art.

It terial 310 includes a front surface 310a and a
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surface 310a. Referring now to Fig. 3d, the heat dissipation apparatus 300
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described above with reference to Fig. 1. A processor 404, whlch may be

the processor 102, described above with reference to Fig. 1, is mounte_d

on the ﬁ%%ﬂ?ﬁa&@‘ﬁdﬁaﬁﬁ-tﬁér the heat dissipation apparatus 300 also inciudes a

second heat transfer base 318 having a front surface 318a, a rear surface 318b located
opposite the front surface 318a, and a pair of opposing side edges 318¢ and 318d extending
between the front surface 318a and the rear surface 318b. A second heat dissipating
member 320 extends from the rear surface 318b of the second heat transfer base 318 and
along the length of the second heat transfer base 318. In an embodiment, the second heat
dissipating member 320 includes a plurality of fins. A pair of first base coupling channels 322
are defined by the second heat transfer base 318 and located adjacent the side edges 318¢c
and 318d of the second heat transfer base 318.

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 |HS



board 402 and is electrically coupled to the board 402. A plurality of
connectors 406 are mounted on the top surface 402a of the board 402
and are electrically coupled to the board 402 and the processor 404. The
plurality of connectors 406 include spaced apart and adjacent connectors

6e,.406f, 40 d 406h. Each of the
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coRﬁ&HﬂlewigdﬁiQ&Oé’c,%?bf?@e?%ﬁ%ﬁégaémﬁ%ogﬁ ﬁ%@}‘?gﬁﬁg"””e‘ﬁm siot
th 0 issjpating ro eaf produc _
e e RN U “hCL8a BB e Miofspocivel, locaed
mmsdiaEheAtiasPHeRer SRRANIR) CBIMPRE KPS LY R PASeICEQRd THRBHB06S, 4069
andD5t essnbettlelpoEastitoreterenceds, Kl 4aaNdoba, pEoxifeiosy and 406h
adBolilingsthesadiane M SARnesiRrs, 4063 g‘rQGt%'chGn% 3pad é‘%%fé?fs 0Ba, 406b,
069 and 406h eac deflnlnga connector slot O%aa, 406ba, :
40%66%) ,%6%%%,"’28%1‘596@0%& SRk 406ha, respectively. The method 500

then proceeds to step 504 where the heat dissipating apparatus 300 is

couplecépstheghesh RFasiicingLomponent 200, The-thesmal int r%?% method 500
mdateri Is 310, 312 ang?gttm are positioned adjacent the heat producing

f°’co‘rsﬁb°§{%%t“§6 "STER 117 e S rAZPasent b/ upertstla b THe e s AR begins
at ipfRn ol whaterkdiaca0 aeni@hentespectiely dafieiaglienapsibe is@tare provided.
THRrdBIGnY meRers A0ARdhesrisudasg 312baf the ‘i@e&‘&ﬁé‘ec{ inclucing the
interface ma%erialé% 2 48 djacent the heat transfer die 204a on the heat .
o a4 4K el ‘B S0 T MoRHaARB A Somng o
Coﬁﬁ‘ﬁfé?faff'Stlﬁoﬁﬂoﬁﬂﬁﬁ?ed%ﬁacé@ﬁdhe%aapWiﬂng}mmanmﬁﬁaZQQspecﬁvely.
Treuslatzat soe fremt §wéa§@33t2?6§éy‘ mthﬁiﬁﬁh@tﬁg%gi%%@@g%g%@#s 300 is
i ' rear surface of the heat produci ,
ggesadsean e e R b esle G
31 cEiprRifieaaf-rdiAcenk tichrall AFrdeRice comRenanB2edsuch that the ransurfaces

318bréade BtBal tfdhiearabintt st ansiek 2a9e:348 12 |psaiadvagjarenihnt te
. helRBFRHRGE BRI Ihs Ihgumaldnierface.matsrial 31 (?hearl'?nia! l'llﬁc'tter%%g Material 312
is la:clz?éCSepu’E the heat transfer die 204a on the heat producing member 204, as illustrated in
Fig. 5b. The thermal interface material 316 is positioned adjacent the heat producing
component 200 such that the front surface 316a of the thermal interface material 316 is
located adjacent the rear surface 202b of the heat producing component 200, as illustrated in
Fig. 5b. The second heat transfer base 318 is positioned adjacent the thermal interface
matériai 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 cdupling arm 308a adjacent the side edge 302¢c



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,

' ith th db ling arm 306a adjacent the side
e e e oo i s deeeite e,
Wity s 363 PRrmspairtingchmomriel 3RAtHefiestir sy Bhs e eauplingathanstelss322 318, as
iilgefatetlibyithciseTondilkent dtansios s 3b8, @%té@déﬁjﬂ%&ts'%%ffgﬁt%ese 318, the

' t cond heat transfer ba 1
odalithes raieme 02l seeepd e e SRR
YRt ITAPEI% AP Gt RIBYedNG FRIPASIRE! R4t PIetieainkj T Spro0mEAs260UPling arm
S&ircenttiat shie sdoeridimsedobapiagrarmas30fa o i ¥ sidessdaeiR0eaBdye 3024
eth&,8860MrLDBECOMRPING BHEHRIER 9 &Qﬁn%'&’%g‘ q'%esg%grgd 2 Zgér}g%zsbease 318

| Is 322 defined by the Second heat tran
R R e oo T B8 So AR HCTaBEionBHe A5 1o the e
PragiiTer EReoRH t80Pie dte Hiustrelicing am Porent 260 vas ifstiedaedn interface
mEligIS6@Nd Bk it thl%mﬁaamlwatﬁﬁf%eh&ﬂkﬁg@ﬁéﬁ%ﬁﬁﬁﬁpﬁé%nd the first
at, producing. component 2(

wersbPs e et omperen R0 T T Bl
PGt OBRSGEHRPE G BIReReR0D kel treafechaek At inisferease dissipation
arPEGLA/IB00 the beat dissi\paiﬁ@mga%@:ﬁaéwp@pt@%b&%@ &%eﬁ\egw%?r\gﬂg?nem 200,
; t ing._component in an embo ,

L

Pr RGO AR Y oRt ZuBtheCTEr s ethae ahitieriadn weiedelmaiterialg, 314 and
318168 b2eB tidantie@ 16 balieobeenidesiarhedanssolit RaPERU-3Rlifke, for example,
aeB RIS BAYAIRRIREL e Rl aIple, gelsandior other thermal

interface materials known in the art. Referring now to Figs. 2, 3a, 3b, 3c,
3d, 4a, 4b, 5a, 5c, 5e, 5f, 5g, 5h and 5i, the method 500 then proceeds to

step S508ieTée the fedigsrdtldeingbeaumanerl 26058, BB ETIGS 5h and 5i, the
m&BBNEotoIhdA é\%c%’@@eofgrE‘t‘éIBtS@BW@@Wh@fﬁgm%g%@%ﬁ%;%ggfe%%% is coupled
o gocggnmc?grallrnegr%m e cou ed to the conngctors 406e an an

located i the compoﬁgrrﬂ b IGBLY Shiy ST Y SRR Mg ealready
berrymedthdhrecanpastieingisomp $a6hER0 ocukalinghthedheanelissipetiBea and
408rpasatus: AR im igh. BesiHeBedradiAcanb s CAGNBHBLRAYSE ARA AN e heat
dis%%qﬁng apparatus 300 is then positioned adjacent the connectors 406¢ and 406d such
that the side edges 202e and 202f on the heat producing component 200 are located
adjacent the securing members 408 on each end of the connector 406¢ and the second
connector coupling members 308 on the heat dissipation member 304 are located adjacent
the securing members 408 on each end of the connector 406d, as illustrated in Fig. 5g. The
heat producing component 200 and the heat dissipation apparatus 300 are then moved in a
direction A such that the bottom edge 202d of the heat producing component 200 engages
the connector 406¢, the securing members 408 on each end of the connector 4060 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
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that the side edges 202e and 202 on the heat producing component 200

are located adjacent the securing members 408 on each end of the

connector 406¢ and the second connector coupling members 308 on the

heat dissipation member 304 are located adjacent the_ se(_:uring members

6198 on each end of the connector 406d, as illustrated in Fig. 5g. The heat
3 odS IS RIR B Rt 20 AR SHEAnaidasphars rPrslyaiRgLEPROO0NeNE 200 and the
heeérelissinabidrimeendiveclizh 18 Suchdhas thesbatmnesdges202¢wah the BRat producing

DA 00 BRI hEA0RRGAGER MSRAPRSEIAR 0SS The segurin
:Hé%mﬁgrg 408 on each end of%%gé connector 40660 rg%a%e fﬁtf‘ eeﬁ%fgggqrggn%oec and
wit

& Connecior Coupimy eramildshsaitkimibe sappretrrosifReca defined by
Ry Rty 4 8F ) 20D thef hinat tetsstiprioiu cheg centtane b 206 ameheheomponent siot
486ecutistnBmierS408 Qs aash, RRe tl%thl@ﬁp%g %%@;ﬁﬁ%%?@yggg%ﬁed by the

shga, Itk onnector.coupling channe .
Csecor?cg ?ﬁ’%ﬂ’r&gﬁﬁ%ﬁda m rr51C eﬁrpﬁége%b ﬂg@}?gﬁtao‘??ﬁtp%fﬁchl‘ﬂ%ﬁ?&é@”em 200
Wi apgatdsninetianaPha'rige S6R BN SR evuniithiptine heanentoduédty and 406b with
treo b rend 20 anthtivcheabdisstaesio mMeMbah SR 40 e CeBRLUSSed by the

8 ARAAACE A 102 RRAIPARSUGIRG CmPPNERL. 290 Bnd tBe Al | ¢ sopy

%ti(c)fﬁ member 300 coupled to the connectors c an

d%glagtlé:)réﬂ BifgCEMPoRET Sb6usIEEAiRl ifeneattnpainsit sloterssbed above, as
ligeifpied iy Figke Sbramsttir 406c mathtik doeathdissipationsnembers38tere heat is

dieseded indharzompeRaRLsIAL 40Rdadafinsd %@%8%?%@2&%%%%a¥n;§%ber 304.

heat dissipation member 304 supported by thé connector
A |§s’$r§?”e8*lisﬁsf§‘g?cgi‘ﬁﬁ A %%Cgsd REWD dhidst HoeHshiGaE G JoRs: e the heat
digstPrEnecae Nk St endhgissinaies Boatatfaybibebaplecbtiutitg COMPERtM00. In an

e%ﬁ@'rﬁéﬁﬁi,4@%%%45@%%@5%@&6%”&&%@%36@9%g%ﬁ%@%oejgcghc%uple a heat

lot 4 defi by the .connector 4 .
B T e e T REF LI Re = BNing, methoc
ARAAEBRREESPUBBERATS AR aNtialy 2heeshmredveng epap atestriyedtintbayan empty
adjscalftissmieshentrsgs.ibdrand:blinthe: seetbethg QP ﬁk}éaﬂ&ﬁ%%ﬁgéiﬁ? SSthonent and
in@%%@%ﬁ@%ﬁ‘ I8, |§§|%%tggtﬁrom e heat producing component 200

using the heat dissipating member 304, An airflow is created gsi_ng _
methods known in the art such that air moves past the heat dissipating
membeR84riagchaisisiFaied, reaisaftormdie Bﬁ@b@ﬁﬁgh{?@géﬁ@ggﬂﬁmn apparatus

sER- éﬂo@ﬁnﬁgﬂp%@%é @xryeg\%% gﬁ@%%g}a%gﬂ %%%%r%etg? 5@@%3&29 tgprgpa%/tus 200,
e Reg o couple a heat Figs. 2, 3a, 3b, 3¢, 3d, 4a, 4b, 5a, 5b, 5¢, 5d, 5e, 5, 5, 5h
and 5i, with the provision of a second heat dissipation member 602 extending from the
second heat transfer base 318 that is substantially similar to the first heat transfer base 302
and including third connector coupling member on each of its ends that is substantially similar
to the second connector coupling member 308 on the heat dissipation member 304. When
the heat producing component 200 is coupled to the connector 406¢ and located in the
component slot 406ca, the first heat dissipation member 304 extends into the component siot
406da and is support by the connector 406d and the second heat dissipation member 602
extends into the component siot 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 utiizes two empty and adjacent component slots in order to
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producing component 200 with a heat dissipation apparatus 300, thus
providing a method and apparatus for dissipating heat from a heat
producing component by utilizing an empty adjacent component slot in
order to increase cooling of the heat producing component and increase
i airflow efﬁ]ciency in the entire system. Referring now to Fig. 6, in an .
S IRTah0R BerE S NE Rk P AR YIRS ApgPataas B e iavsaffisienmidtyihe entire
sYR®®ame in design and operation as the heat dissipation apparatus 200,
describe above with reference to Figs. 2; 3a, 3b, 3c, 3d, 4a, 4b, 5a, 5b, 5c,

e, §f.,29, oh and. bi, with the provision of a second heat dissipation
o0 8 AR IR P ARG B i id rance
okfsstifiFatian, shirmes aneheuhesitutioat i arrstemplesed30 2harfdringindinigs dhisdre and in
scoBnéeinncespbshanaaHaeoN faeh:0fdisBRfsthat iﬁa%”bééa%ﬁi%%@milﬁﬁhout a

ling, member 308 on the heat dissipation _
O ST Sl AL & Lab g saims
b2 Spanslisida BEed Pt Afed iMARESE OFAPTIFERk ¥k 40Bcecabe fifsthseambodiments
ddiisipdtieremember 304 extends 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 11 increase cooling

of the heat producing component and increase airflow efficiency in the

entire system. [0036] Although illustrative embodiments have been shown

and described, a wide range of modification, change and substitution is

contemplated in the foregoing disclosure and in some instances, some

features of the embodiments may be employed without a corresponding

use of other features. Accordingly, it is appropriate that the appended

claims be construed broadly and in a manner consistent with the scope of

the embodiments disclosed herein. 12 Claims
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What is claimed is: 1 A heat dissipation apparatus, comprising: a first
component connector that defines a first component slot immediately
adjacent the first component connector; a second component connector )
that defines a second component slot immediately adjacent the secondMCSLLF
component connector, whereby the second component connector is
located adjacent to the first compone&taimanector; a heat producmg
component coupled to the first component connector and located in the
witsticQmprasyt slot; and a first heat dissipating member thermally coupled
to the heat producing component, whereby the first heat dissipating
member extends from the heat producing component and into the second
1compbhesitdissip@ichrappapamtusroisiaim 1, wherein the first heat
dissipaling nefaDesasMaHSes AoSer AN SUIREE!a OB MEMOR! helleyiaery
is op%aabclgnggh%o#r@ec t% the second co;_nponent connector when the hea
producfng componen |sp88851|§8%eﬁ§8 first compoenent connector. 3. _The
apparatus ¢f Gafend, whrepenethecirstentat tissipafingsmensbesredrogrisesent siot

a heatrtrenstay baspdbat ihEOuRIBAd0 SRR dBMireREALMNIINFNGe second

f.claim 1, wherein the first heat dissipating
crfe%%%gﬁgér%%nls%%ga%ggw%%s g?}ggggté%r% BriCTh GO RPEBL S RsS b er

and a secoAd"Bas@RFIBCWIRERSHY Thertrdtthabe firshviverisreperablesctor and
to enigegtectirfitist sideohibenbetadigreshdcing component and the Zecond

base membgris;o p irst base member and en age '
a second sli)acle(-gméft tﬁegéf?i%g%%%%irlﬁgé&%%&%ﬁ Y 1He' gﬁga{%t%E o?%&.ﬁﬁc’duc‘”g

4, wHEFBRI R firdPRERY o188 J4Bh SRt neissirasnshrisegherfirskiensst from the heat
dissipetihgingermbeptieat axtendsHsemacire fisshpassmmember and a second

heat dissipating member that extends from the second base membgr

such_that heat first heat dissipating member is located in the secon ‘

2 compOReT P HIaT RNk "I i Biechry Bemhstrninatioanmentbrraprmprises &
the sezsond treandigsipatingimemirebis |dieatted operable to couple to the second

component connector when the heat producing component is coupled to the first
component connector.

The apparatus of claim 1, wherein the first heat dissipating member comprises a heat

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

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

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 siot that is defined by

the second component connector and the second heat dissipating member is located

13



13 MCSLLP in a third component slot that is defined by a third

component connector that is located adjacent the first component

connector when the heat producing component is coupled to the first MCSLLP
component connector and located in the first component slot. 6. The

apparatus of claim 1, wherein the heat producing component is a memory

devidB 2 VFRROTRARR AL SObN el ARSINGA dremtife prapTeReRRECtor that is located
compoirsatis ther-dilist BofferednDuahirdiner MeronhdoduletbB RIMMbBponent is

An indgiRadientha Aing mystem «SARNNISING %&R%qn %Qgﬁoﬁc?ﬁne%gnent slot.

mounted to the board; a first component connector locate oard

that defines a first component slot immediately adjacent the first
6.compbaeanreiHe Sloraivherebyreiet fieshest mponeing compestat isa memory device.

electrically coupled to the processor; a second component connector

located.o a at defines a second .component slot immediatel
7 locatg( (ff de ~
adjacent %gggee%%ng é%r'ﬁqpo'nvérh rggn%eec%r?t rc@; B TEMPRBERLS 2 Fully Bufferes

compBiReitiesAfBrsY Meddef@RMlpled to the processor and located

adjacent to the first component connector; a heat producing component

a.coupmﬁfbm%tf&rﬁmaﬁngggawBgﬁ%ﬁéi@d located in the first

component slot; and a first heat dissipating member thermally coupled to
the heat pr@otffcﬁ component, whereby the first heat dissipating member
extends fromptiegsseat nprodedingheobyzndient and into the second

componentzslgts. b s¥stereahelalp %J&@QGBQO{P{'@V@&Q%_ghs%‘?cggﬁjnes a first

conneocr;[]orogou ékngimem({aer extending from the first heat dissipatin _
memberand touplen is ﬁéege?%?ﬁfegmﬁéﬁ%WWH@E&&RWBE’*’%&“@@W the first
systeRTBotRMteINehrdelpeitelit prodissirig thempoessitris a memory
device heat BERAHEIBENSINBRN&Rhector located on the board that defines a second
component slot immediately adjacent the second component connector, whereby the
second component connector is electrically coupled to the processor and iocated
adjacent to the first component connector;
a heat producing component coupled to the first component connector and
located in the first component slot; and '
a first heat dissipating member thermally coupled to the heat producing
component, whereby the first heat dissipating member extends from the heat
producing component and into the second component siot.

9. 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.

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

11. The system of claim 10, wherein the memory device heat producing component is a
Fully Buffered Dual Inline Memory Module (FBDIMM).
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11. The system of claim 10, wherein the memory device heat producing
component is a Fully Buffered Dual Inline Memory Module (FBDIMM). 14
MCSLLP 12. The system of claim 8, further comprising: a third X N
component connector located on the board and defining a third MCSLLF
component slot immediately adjacent the third component connector,

13vherdiby giyetemiad daimSofusineceamectsings electrically coupled to the

processor meammeeéﬁaéB@Jir@eg%?w% ?Hmécémaﬂtgming a third
OppOSi first component connector, fro second componen

conné%éfﬁc])é% , '%é?slﬁ?gﬂe']%?&lglﬁ? Cﬁ?t_flgrﬁ?erpré%ﬁ]ﬂ?&?ﬁ.’?acéé%ﬁarhgg?reby the
dissipatifig RTeRADRMtHERRRAIY cusiesitisale Reuiptotiudhey reosapemeand located
whereldjateet setantirsteatrissipaitog meepiedexdsais rRmdied88dnent connector

prodyping: oTyRgRE BLARGHEHP 16, g component slot. 14. The system of

claim 13, further comprising: a third connector coupling member extending

from the second heat dissipating member and coupled to the third
1Zompbirreptstenéctaim 13, fMhbesystemprisihgtaim 8, further comprising: a

heat transfes lagsraorBRYigiBgRAfKSt PRsHAGRINGLANEAEFIBRARE A producing

membe
CO

r, wherein the heat dissipation member extends from the first base
member Py e@f’et‘?& ?ﬁeeg)!i?sﬁeoeslggor'ﬁ%rﬁﬁ%tr URYRYLY LRSS IRTAR fagy the heat

prod Ry eiBerpsorramediadiid steoidrb aseraeenbepts coupled to the first
base member and engages a second side of the heat producing

1 &ompﬂ%eggsé J&%ﬁéﬁ?% rgﬁ e(%l%gﬂq 8ﬁ¥}/nherein the first component

connector and the second compone tcoﬁhector_are both memory device
connectors. 2T FENEStanT I RERET e6 brierenring fraetftrpersviddeat dissipating

conneatoris=araduaiplatine tHdemorohpedat (HMd)oronnectors. 18. A
method for dissipating heat from a heat producing component, comprising:
15. The system of claim 8, further comprising:

a heat transfer base comprising a first base member and a second base
member, wherein the heat dissipation member extends from the first base member,
whereby the first base member engages a first side of the heat producing component
and the second base member is coupled to the first base member and engages a

second side of the heat producing component.

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

component connector are both memory device connectors.

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

18, 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 siot 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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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 ~ MCSLLP
defines a second component slot immediately adjacent the second

component conpiegier;hEatNGILLIRy @@uﬁiiﬁ@rﬁ mmm&mmpme&m such
to thetﬂ%ﬁ%ﬁ@@@ﬂ%@ﬁ%@&%ﬂ%ﬁ E %&P af.arpd rsycm&p%%gl A"\ ewhereby a

is Ioc%ged in the first componen ere eat dissipating mem

extendS3SIRYRAAG AL ﬁﬂaﬁﬁ'%rﬁfﬁfﬁé'?ﬁ §§€h RFPsiugiRg [featponent such that the
dissipasiarisripaties iselobatesl lnvahe $e tonsecontponenirelot sri tind

dissipating r@@élﬁ&ﬂbthgak‘%wmg%‘é'ggp?&meﬂ % Héﬁ@x@t‘ﬁ%e heat dissipating

dissipatin member 19. The method of claim 1 er comprising:

me
coupllng & heat dissipating member to the heat producmg component.
20. The method of claim 18, further comprising: coupling a second
tmnnetmrmaumingdmamtaemhaéxe@@ﬁ{m@;ﬁ@m the heat dissipating

member to t@@uﬁﬁ&?&% ‘ﬁ%ﬁ%%?%‘?p% ;%B”rﬂeen‘% er tOQhe heat producing component.

20. The method of claim 18, further comprising:

coupling a second connector coupling member that extends from the heat

dissipating member to the second component connector.
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