METHOD AND APPARATUS FOR THERMAL DISSIPATION IN AN INFORMATION HANDLING
SYSTEM BACKGROUND [0001] The present disclosure relates generally to information handling
systems, and more particularly to a method and apparatus for thermal dissipation in an information
handling system. [0002] As the value and use of information continues to increase, individuals and
businesses seek additional ways to process and store information. One option is an information
handiing system. An information handlin _Eéstem enerally processes, compiles, stores, and/or

[

communicates ilYHrhE R ONELARB S BtsBr ERMAKNBIDBIBASHO 1 Eafbe technology and
information handling needs and'%:qgiﬁé\“rfé-ﬁ‘l@% MG XS dibtent applications, information
handling systems may also vary regarding what information is handled, how the information is
handled, how much information is processed, stored, or communicated, and how quickly and efficiently
the information may be processed, stored, or communicated. The variations in information handling
systems allow for information handling systgRsyteskegaggral or configured for a specific user or
specific use such as financial transaction processing, airline reservations, enterprise data storage, or

global co icatigns. In additign, information handlin stems may include a variety of hardware
and softwri{@[é p rﬁl?r]‘?ﬁﬁﬁf‘{rgel?ct{?és%ﬁﬁﬁ?ﬁ@& t%eﬂr?? ¥dosidirmaticohandiicate information and
may includgsisens| ararencesputttsisigmsadataisiarage sysarat sk aebwaBline Sysigsns. [0003]
Meeting the %(écillié]ﬁére(wre ents for infgrmation handling systems under a variety of different

[

boundary ) NeaHWe it5¥aififBve, and typically requires a number of different thermal
solutions resulting in a variety of different thermal dissipation devices which are appropriate for each
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and businesses seek additional ways to process and store information. One
option is an information handiing system. An information handling system
generally processes, compiles, stores, and/or communicates information or data
for business, personal, or other purposes. Because technology and information
handiing needs and requirements may vary between different applications,
information handling systems may also vary regarding what information is
handled, how the information is handled, how much information is processed,
stored, or communicated, and how quickly and efficiently the information may be
processed, stored, or communicated. The variations in information handling
systems allow for information handling systems to be general or configured for a
specific user or specific use such as financial transaction processing, airline
reservations, enterprise data storage, or global communications. In addition,
information handling systems may include a variety of hardware and software
components that may be configured to process, store, and communicate
information and may include one or more computer systems, data storage

systems, and networking systems.

[0003] Meeting the cooling requirements for information handling systems
under a variety of different boundary conditions can be difficult to achieve, and

typically requires a number of different thermal solutions resulting in a variety of
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thermal dissipation devices which may not be applicable for the operating, performance, or volume
constraints required by some information handling systems. Furthermore, common planar assemblies
are driving thermal solutions that are sub-optimal for some platforms, which can result, for example, in
a thermal solution for a first platform which may limit the thermal dissipation device height for second
platform, even though that second platform provides the additional height needed for a more

appropriatgthetak seiutiany; A0 AHraerdiaaiyy five W be Arsiabie %erpé%f#eoﬁfﬁ@tgwgr@nd

apparatus for thermal dissipation in an information handling system absent the disadvantages found in
the prior mebdE disQisiberandveh SBMITR RIS ©O08BACccording to one embodiment, a thermal
dissipation apparatus is provided that includes a primary heat sink. The primary heat sink includes a

first base rEpoRer ineludiniitiarconmoorent ctantingisudacernd eseepns@rydraatsinioeoupting
surface, angd a plurality of fins extending from the first base member. [0007] A principal advantage of
s embod ATl oS B A eSO g D0 e o AR HE 1B (AT Rissipacon in
a low profiledidomfante, cbassisumit atbowstrapie opsinakihenyasdissipatiomimgohighanafitg form
factor chassis BRIEF %EISCRIPTION OF THE DRAWIN%%[%)O%] ;39 1 isga schemztic view
ilustrating S SHBodimEMEOT RS nfStESh MERGI S5 RBH. @689<F eI pRrSea RS view
illustrating tvaemkzodioteopivhalpfomasyrheapisitisri®d 1@jHfg. 348 apsuspdotivexdepldustrating an
embodme L g Yo e IS B e A R Pl o5 ElR

height for second platform, even though that second platform provides the

additional height needed for a more appropriate thermal solution.

[0005] Accordingly, it would be desirable to provide a method and apparatus
for thermal dissipation in an information handiing system absent the

disadvantages found in the prior methods discussed above.

SUMMARY

[0006] According to one embodiment, a thermal dissipation apparatus is
provided that includes a primary heat sink. The primary heat sink includes a first
base member including a component coupling surface and a secondary heat sink

coupling surface, and a plurality of fins extending from the first base member.

[0007] A principal advantage of this embodiment is that a thermal dissipation
apparatus is provided that provides thermal dissipation in a low profile form factor
chassis but allows more optimal thermal dissipation in a high profile form factor

chassis.




[0011] Fig. 4 is a perspective view illustrating an embodiment of a heat producing component used
with the primary heat sink of Fig. 2 and which may be used with the secondary heat sink of Fig. 3.
[0012]Fig. 5a is a perspective view illustrating an embodiment of the heat producing component of Fig.
4 mounted in a low profile form factor chassis. [0013] Fig. 5b is a perspective view illustrating an
embodiment of the primary heat sink of Fig. 2 coupled to the heat producing component and a low
profile form factor chassis of Fig. 5a. [0014] Fig. 6a is a perspective view illustrating an embodiment of
the heat producing component of Fig. 4 mounted in a high profile form factor chassis. [0015]Fig. 6b is
a perspective view illustrating RIEEnTHOEDRIPTOONeQFi My DA Bk GBFig. 2 coupled to the heat
producing component and a high profile form factor chassis of Fig. 6a. [0016]Fig. 6¢ is a perspective

view lsigEN SEbACEaLAL e ReRRN AR U it NP i AAERRY heat snk

heat producing Component, and a high profile form factor chassis of Fig. 6b.
handling system.

[0009] Fig. 2 is a perspective view illustrating an embodiment of a primary heat
sink.

[0010] Fig. 3 is a perspective view illustrating an embodiment of a secondary

heat sink which may be used with the primary heat sink of Fig. 2

[0011] Fig. 4 is a perspective view illustrating an embodiment of a heat
producing component used with the primary heat sink of Fig. 2 and which may be
used with the secondary heat sink of Fig. 3.

[0012] Fig. ba is a perspective view illustrating an embodiment of the heat

producing component of Fig. 4 mounted in a low profile form factor chassis.

[0013] Fig. bb is a perspective view illustrating an embodiment of the primary
heat sink of Fig. 2 coupled to the heat producing component and a low profile

form factor chassis of Fig. 5a.

[0014] Fig. 6ais a perspective view illustrating an embodiment of the heat

producing component of Fig. 4 mounted in a high profile form factor chassis.

[0015] Fig. 6bis a perspective view illustrating an embodiment of the primary
heat sink of Fig. 2 coupled to the heat producing component and a high profile

form factor chassis of Fig. 6a.




[0017]Fig. 7 is a perspective view illustrating an embodiment of a primary heat sink [0018] Fig. 8 is a
perspective view illustrating an embodiment of the primary heat sink of Fig. 7 coupled to the heat
producing component and a low profile form factor chassis of Fig. 5a, [0019]Fig. 9a is a perspective
view illustrating an embodiment of the primary heat sink of Fig. 7 coupled to the heat producing
component and a high profile form factor chassis of Fig. 6a. [0020]Fig. 9b is a perspective view
illustrating bog 10t Ei imary heat sink, heat
producing @rﬂneﬁ? %g%gﬁ@g%%@ ?g\rﬁ@gc@%f%afhsi?éag} Wé%%éﬁﬂé% DESCRIPTION
[0021] For§tapidas dfantsstiscibstiee apanRrieshdedhaantiary Hestrmnkaysat proeacigdnstrumentality
or aggregag AhBIRMARNANSIPBRIARIS AT PURRLI B EIBSRIYs PIgogRS. ransmil receive, retrieve,
originate, switch, store, display, manifest, detect, record, reproduce, handle, or utilize any form of
information, intelligence, or data for business, scientific, control, entertainment, or other purposes. For
example, a0 ey matign PRSI G SYBISR WAADR ARRISANAL COMBYIAT 2 DA, BapRsy merelectronic
device, a network server or storage device, a switch router or other network communication device, or
any other $i¥able device and may vary in size, shape, performance, functionality, and price. The
information handling system may include memory, one or more processing resources such as a
central processing unit (CPU) or hardware or software control logic. Additional components of the
informatiot i Rllind g steih MBgrFRAGHNDHE b hsiEatiosaaye eabiedinentaithfopsiv@Mmunications
ports for caipEumRasaiy It expeal daviedssas weliasivarioyRdondreafeuRl (Y devices, such
as a keyboard, a mouse, and a video display. The information handling system may also include one
or more buSsg\dpefabrh s tigrinhitcSmunications between the various hardware components.

[0019] Fig. Qa is a perspective view illustrating an embodiment of the primary
heat sink of Fig. 7 coupled to the heat producing component and a high profile
form factor chassis of Fig. 6a.

[0020] Fig. 9b is a perspective view illustrating an embodiment of the
secondary heat sink of Fig. 3 coupied to the primary heat sink, heat producing

component, and a high profile form factor chassis of Fig. 9a.

DETAILED DESCRIPTION

[0021] For purposes of this disclosure, an information handling system may
include any instrumentality or aggregate of instrumentalities operable to compute,
classify, process, transmit, receive, retrieve, originate, switch, store, display,
manifest, detect, record, reproduce, handle, or utilize any form of information,
inffelligence, or data for business, scientific, control, entertainment, or other
purposes. For exafnp)e, an information handling system may be a personal
computer, a PDA, a consumer electronic device, a network server or storage
device, a switch router or other network communication device, or any other
suitable device and may vary in size, shape, performance, functionality, and
price. The information handling system may include memory, one or more

processing resources such as a central processing unit (CPU) or hardware or
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[0022]In one embodiment, information handling system 10, Fig. 1, includes a microprocessor 12,
which is connected to a bus 14. Bus 14 serves as a connection between microprocessor 12 and other
components of computer system 10. An input device 16 is coupled to microprocessor 12 to provide
input to microprocessor 12. 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 18, which is coupled to.micxopy: sterage devi inc ices as hard
disks, optig’ﬁ?td'}/sﬂgg, %’25@18%%1&%%@?%&5@%@? é%%é%ﬁm%%ﬁp%@@ t%rg]& %é)qfaurther
includes a displmcROeniehoisrooupleth tegnideivece 8T ARIHYIE videwrssraalien P RoAs{Rtem
mermory 24 1 saRieddn inRIAeeRsPhAG e PLRAR R PAFARAssaeanY L {Bat plesRoe to
facilitate executon of co puter programs by microprocessor 12. In ah embodiment, a chassis 26 may
house soméeuicalb pftiod esrapceigrast taeriafsenaithhitsimgispiasgm T inEEMd®e understood
that other husses A1 s dlPLRCIES RO Re dioploed hetwiggB A cqmpaRere described
above and microprocessor 12 to facilitate interconnection between the components and the
microprocessmmiQuizaiiRefe ity ow tterigrious PAMMERGRBRKEOSS illustrated. Primary heat sink
100 includes a secondary heat sink coupling surface 102 on its top surface, and a bottom surface 104
located opposite the secondary heat sink coupling surface 102. A plurality of long fins 106a extend

from the bd@8@R$urfirenesvbpdimanaipissmadiar teodhnospademalfhrtigididnskipesd are
located adjﬂ‘ﬁgg he-distal apds e dhe PETHYPSRESEHLR0 4 Ryl QisRerkdias 106b extend from

the bottom surface 104 of the primary heat sink 100 in a spaced apart relationship and located
adjacent theqplnesitgroPRIMG BRI TLIOER IRERHHPOM RO AHNAY CRIFFaeEerts &f ceRtRiEIocated on the

bottom surfaeg 404 andus Rgﬁﬁté%f&ﬁceexweanalema'imafdsr&ée%%ataw&neg fifps,106b.
[0024]Referring now to Fig. 3, a secondaré;eat sink 200 is illustrated. Secondary heat sink 200

includes a [BPifEIOREAELIIRTHLpliRGIBRRES IPRUbESMaSINE WittkRYROAH® and a top surface
202b located opposite tae primanniRgt FiVce URlg SUHRGes 4928 AKBINE Ry @t ik gadsextend from

the top surface 202b of the secondary heat sink 200 in a spaced apart relationship. In an embodiment,
the secondBfPBEDSI ARG 0GR AT EIESHIB RiBIRINEIRT 3Bk tAvA 18 tvdigh PESEIR4RIng now to

Fig. 4, a he%&@ﬁ%@@@s‘&”ﬁ@?ﬂﬂ%%%oé?dﬁa@#@%@}%@shﬁahB@QH&WS&Q&%%@%%@QiEEl&l!JdeS a first

surface 302a and a mounting surface 302b located opposite the first surface 302a. A die 304 extends

from the firstinehcésEoxaannskeiontisa iyt fiRPYobA 8a @ADL SUEBRIEE is part of the
mounting sutface 392k Khar g adins ais s, Eat Rrs GingoepreRcRam 38R asesher fr example,

an exposed die chip set, a processor, or a variety of other heat producing components known in the

art. In an erfBEER CPRIRIST Fod RGBT PISIBANGES 15 4P HR!eH LIMIRECRERTSSRaR X dPthe
information W\f%@%@’?ﬁ%&%%ﬁ@t%mgﬁ slofaqnsmRarinesldheds sOdommputaelude a lid.

[0026] Referring now to Fig. 5a, in operation, the heat producing component 300 may be mounted in a

low profile fOFROFEEST RYEIEORIDCEHRP hiarld T MIRREAENGEEIS £06 SR EEHEMFE02, a lid 404,
and providesapdrietipbhaightAvindhe fevarrplleirmRgarairgsis 400baiweenitepdgard 402 and

the lid 404. In an embodiment, the low profile form factor chassis 400 may be the chassis 26 illustrated

in Fig. 1. THeenoGaiREPedriaet 205 BHARSS BRSBTS iAte AiirHEs SR RBHRBIPYS the board 402
using methqgs kBewrHB HpbABAts described above and microprocessor 12 to facilitate

interconnection between the components and the microprocessor.

[0023] Referring now to Fig. 2, a primary heat sink 100 is illustrated. Primary
heat sink 100 includes a secondary heat sink coupling surface 102 on its top
surface, and a bottom surface 104 located opposite the secondary heat sink
coupling surface 102. A plurality of long fins 106a extend from the bottom
surface 104 of the primary heat sink 100 in a spaced apart relationship and are
located adjacent the distal ends of the primary heat sink 100. A plurality of short

5




positioned between the board 402 and the lid 404. In an embodiment, the internal height A of the
chassis 400 may be determined to be sufficient to house only the primary heat sink 100, illustrated in
Fig. 2, when the primary heat sink is coupled to the heat producing component 300. [0027] Referring
now to Fig. 5b, the primary heat sink 100 may then be coupled to the die 300. Primary heat sink 100 is
positioned over heat producing component 300 such that bottom surface 104 of primary heat sink 100

is facing the{en 66K 583000 dit I SR BREIEa LGBl %ﬁﬁ%@ﬁé&?%@% e yp and

engaged with top surface 306a of die 304. The component coupling ce 108 on primary heat sink

100 may b&ReRflePRy theladipreifacnddesairdiadiosasy hepletaliy mbthogSiradWhan the art such
as, for exagglesHeatlssie-heIRaLbteHEsS dBRIRLR) %&%/@@%Wﬁ?@@&é@m Fi2ck Y the primary

heat sink 100 coupled to the heat producing component 300 in low profile form factor chassis 400, an
internal height B RAfiieReH & SRR ARE Ridiadivkfdapardynsul ffee ard shertifiesid @82 of chassis 400
is insufficient to allow the secondary heat sink 200, illustrated in Fig. 3, to be coupled to the primary
heat sink 100. [0028] Referring now to Fig. 6a, in an alternative embodiment, the heat producing

component 8884hay HRIeHGIM MR RighddMRIendandiest sitsRIDE. iigh aledile form factor
chassis 508 is:sHBsiedy ssRiErdaren psefieianma faroscd ARsis d9Mh dndlvding adanard 402 and a

lid 404, with the exception of high profile form factor chassis 500 providing an internal height C in the
high profile'f5atefeite Rt sal Rac 886 thithosiae rbiesatedpansile thgreater than the

internal heigh Ry pwisies iy dbagamprsafisdonnsactol shasts 408y embadiment dhe high profile
form factor chassis 500 may be the chassis 26 illustrated in Fig. 1. The mounting surface 302b of heat

producing dBmMpBHERE F0F R EIMRIFRN IR WBEAT 3% 69R rictRags kAR e iioaRMRd positioned
between thi bgaegh i rshinenid b9 Redadiren hajteraatheightBref theshassis 500

may be determined to be sufficient to house the primary heat sink 100, illustrated in Fig. 2, with the
secondary KRGV ik tﬂ?b‘?"i'flustrated in Fig. 3, coupled to the primary heat sink 100. [0029] Referring
now to Fig. 6b, the primary heat sink 100 may then be coupled to the die 300. Primary heat sink 100 is
positioned over heat producing component 300 such that bottom surface 104 of primary heat sink 100
is facing thé%%%urfé%ef%r@é‘& BPHId 359 Corf RsEMRTO8YSING nRsE a3 RAre i Hakatag; engaged
with, and celgerisdiierigrsHifRneA06a0iif304. aThe CampRRER SaURling sitiaamy08 on primary

heat sink 100 may he coupled to the top surface of die 304 by a variety of methods known in the art

such as, foP¥aRHRDZM QARG RRRRRR R dislcalrass Y 4Rd ArdicndéhaxiearaERMNavith the

primary hedrsirdu#00<00pled ia thelheatragpdnagsessreaha0 i igh srefledermdagior chassis
500, an internal%l}f%'ght D between the seconda%heat sink coupling surface 102 and the lid 404 of

chassis 5007 SPiBRMYHRNHERL HdEy Feah SHCSFEN fitlstagchaatmpP A e coupled to the

primary heajostipoheft [FOBeIRefiesingrnowitplgands o RROMS e S8E0AGREEEs SIBK200 may
then be coupled.to tgeéﬁrirg%rﬁ%heat sink 100. Secondary heat sink 200 is positioned in the high profile
form factor LPHEY 5B SAH it BOHSIHE GATRP D8BL STED Tk Fea: SN B0 RO At

secondary teahsiakmodpiingustsiageA8atBOPIME L oemsHTRESCoFRRMEIRE/ dTaak Sink 200 may

then be coupled to the primary heat sink 100 with the use_of an adhesive thermal interface material
500 which BTREHHE OREINESTLETD 03 LY SALR AR Hoet s IB08 TPl SaEbrdErS eat Sk
coupling sugia¢entl2iedipteanidieat sink 100. In an embodiment, the bottom surface 202a of
secondary heat sink 200 may be coupled to the secondary heat sink coupling surface 102 on primary
heat sink 100 using alternative methods known in the art such as, for example, with the use of

mechanical[fx2éherRdfansnthaqwineapidient, sink o end the seeontanubral sikpitafovide a

th | disgipati tus which b t ide th | dissipation in a | file f
factor chasa TSGR AU Ol e R AR i M AR B, 10021

Referring néwctor cigadsian alienhiiveembodimenpobaigranana he ek o8 isitteaieated, Primary
heat sink 700 includes a first base_ member_702 having a t urface 702a and a bottom surface 702b
ocated opaBRi s Do BRGS0 AT dEGHR] BLRE IR Da R LG R S AOAERS Hiat sk
coupling suithe®Z04a tocated adinte taptserfacep@hietiomrstadasechadbibpgaehapnasiesthe
secondary heat sink coupling surface, 704a,.and is spaced apart and coupled to the first base member
702 by a plﬁfﬁ‘?ﬁ@lﬁﬁwﬁ%@& ‘HBE’& 'b?étvxﬁé% %@gﬁ‘g 9(&;8@%@%@%@%& 702 and
the bottom surfaeen €048 0N isevonchieabertestheird4b2 using methods known in the art and

6




[0032] Referring now to Fig. 5a, in operation, the heat producing component 300 may be mounted in a
low profile form factor chassis 400. Low profile form factor chassis 400 includes a board 402, a lid 404,
and provides an internal height A in the low profile form factor chassis 400 between the board 402 and
the lid 404. In an embodiment, the low profile form factor chassis 400 may be the chassis 26 illustrated
in Fig. 1. The mounting surface 302b of heat producing component 300 is mounted to the board 402
using methogds: ' it} gtg board 402 and.the lid 404. In an
embodimeﬁ??ﬁﬁ%ﬁ%%?ﬁkﬁélg% éﬁ%ﬂea;%@%}? &Bay %’ dgrt{e?Pn%né 8 ’%eggfég?ent to house only
the primary/He&t &ifezhd AlRisthatebansisgt 00 wisshbia ¢l piérmiyeetn binkuftioienttupledsto the heat
producing CHINPPREN fQRIE (=8, ' :E) ink 700 may.then be
coupled to the diegg%%ﬁ'%’%{rr}w{g%giﬁqsﬁwék rl;%lg%v[ égsiﬁ' d%\w ﬁﬂg% fﬁé%mc%anggg%éﬁt 300 such
that bottonCoYRIREP0DE BRI BT PR HARRIOTEN bBBRAmary heat sink 100 is facing the top surface
306a of die 304. Bottom surface 702b on first base member 702 is then engaged with top surface
306a of die 304. The bottom surface 702b on first base member 702 may be coupled to the top
surface of df038h pyR&iRariBg HwhieHRdEsSn dhm prithRNrhericsints 1) exayribl) be adhesive thermal

interface maiefial g/ g dnesbanieal asiense: it NRIMACKBRALSINK TRO.ouRIed IR he heat
producing component 300 in Ioww factor chassis 400, an internal heig e?wgen the
secondary RREPSARHOMISY S s Eresit4oal srichansisesd Giskindiiffisiéating allow the

secondary beslain A0RIRISIRGID 5 S0 FOHRES i aTHUES eelil 00,003

Referring now to Fig. 6a, in an alternative embodiment, the cing componen may be

mounted inYR AGA BREMEFEMIthatesr eHiacisHta plighepiotie TorenchittoprenpissiuB00gs substantially
similar to lay, peeidle iy BragiRlrhazsis 4AR.166/HNG2 Raak AP, and %Bdsﬁ%%/i#gélngefo?xception of

high profile form factor chassis 500 providing an internal height C in the high profi actor chassis
500 betweeHaOhiyrd xesed@inaathut RaA is reatrsnah ase inteamirégianA provided by the

ow profil ipmagion ehasaisnigifade A esmaPSRRS! o hechicl Riafle Jom fasiprplssis 500 may be
u

the chassis 26 illustrated in Fig. 'l. The mountmaﬁsurfaoe 302b of heat produci

i , cing component 300 is
mounted tHEBYRE ATISIRP et I Bempahrr asusing sssmierRenb v eMersofiel 402 and

the lid 404 fiparresmbroshanasis 4o e TRRl MBI BrafEhssahaesitdma R delermipgd to be
sufficient to house the primary heat sink 700, illustrated in Flg. 2, with the secondary heat sink 200,

illustrated iG®1G179 ifRea {Dhanshthan R shrhassisotibisResfiatpnble &levg e, the primary
heat sink 768dBAYARERL SRIPID GIthe-die SROFRYImary heabsipkd9 {ﬁéJBFx%%@?‘?%&é{Fr heat
producing component 300 such that bottom surface 702b on first base member 702 of primary heat
sink 700 is ?é@hbo@re top surface 306a of die 304. Bottom surface 702b on first base member 702 is
then coupled to and engaged with top surface 306a of die 304. The bottom surface 702b on first base
member 702 magﬁ be coupled to the top surface of die 304 by a variety of methods known in the art

such as, fof WA pleREICHIP@ Y fRerifalrtdirancainiriiiasmbedimeshiRr Bedstener. With the

primary hegsrstncTiP eampleskio: theoheat ISEIHSINSPTAPORRIK BR%IE Righ prefile faradrctor chassis
500, an mtg@gl D&Ig’gt F between the secondary heat sink couplln%‘surface 704a and the lid 404 of
S

chassis 40 R0 I HELRE ShasaR siubstamilally aisailaT tog o Rsafdecoupled to the

primary hedbsink=¢08: [PRI6]RedoringnanGta bigs 5492 00 Wsyserandansheatsink 200 may
then be comﬁacéi}o the,, rimawr%/ heat sink 700. Secondary heat sink 200 is positioned in the high profile

form factor PERHSIRMHarISEhIRsSIR AR PEARS Stb Rt SRS ICI0d e dighcent

secondary pesfiisifkraottiog shsass 50d»omeerom brepdnRMbal Ak onimaan, heassink 700.
Secondary heat sink 200 m%then be coupled to the primary heat sink 700 with the use of an

adhesive tHEFRLTITRATRCHIRIAE BEE Wi RresdsePmBdRyRSiiRiRrPORssr sbassifary heat sink
200 to the sE@NRBHheRLYERIPHIRNG SidFaseMe4aran @%@@f\%@%@s@@maﬁgg@é {pleprimary heat

sink 700, In an embodiment, the bottom surface 202a of secondary heat sink 200 may be coupled to

the secondSRPRES I CHpiRTG Blrace 7015 BPY8isREHHES B TRpbPHRAHaRheat sink 700

using alternasivie SRRINOBSKROWB IRTLE Brissi s At IexampldeibhRiseOhNechanisa fasteners.
Thus, the primary hea&;sink 700 and the secondary heat sink 200 provide a thermal dissipation

apparatus WARHIASY BENGRNH 5rBoRIE thetrRArdiRsiHd ftfitin A16W proRrdiBaTtatier chassis but
allows morénestimehthgrmal slisaipatiandi ahuohayaitedemminster ehessisoRp( k4 apygh
illustrative embodiments have been shown and described, a wide range of modification, change and
substitution is contemplated in the foregoing disclos;are 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.




MC S LLE) 12 What is claimed is: A variable thermal dissipation method comprising: providing a first
chassis and a second chassis, wherein the first chassis defines a first internal height and the second
chassis defines a second internal height 5that is greater than the first internal height; providing a
plurality of first heat sinks, wherein each of the first heat sinks are sized to allow the first heat sink to
be positioned within the first internal height defined by the first chassis and within the seconﬁl internil
height defined by the second. ch s;,10providing a second heat sink, wherein the second heat sink is
sizgd to allrghv(\? t%%r%%%tﬁ%% i‘oé'rr:‘:%?tt g gé%sgﬁ%%geﬁ g‘ﬁ’k SUREBRSBROAFI MRSt positioned
within the skiestmaténténnéEibh Sigt uleliieib biyet eisengriteehaasisfng,. not positioned within the first
internal height defined by the first chassis; mounting at least one of the first heat sinks on each of a
heat producing component

[0029] Referring now to Fig. 6b, the primary heat sink 100 may then be

coupled to the die 300. Primary heat sink 100 is positioned over heat producing
component 300 such that bottom surface 104 of primary heat sink 100 is facing
the top surface 306a of die 304. Component coupling surface 108 is then lined
up, engaged with, and coupled to the top surface 306a of die 304. The
component coupling surface 108 on primary heat sink 100 may be coupled to the
top surface of die 304 by a variety of methods known in the art such as, for
example, an adhesive thermal interface material and/or a mechanical fastener.
With the primary heat sink 100 coupled to the heat producing component 300 in
high profile form factor chassis 500, an internal height D between the secondary
heat sink coupling surface 102 and the lid 404 of chassis 500 is sufficient to allow
the secondary heat sink 200, illustrated in Fig. 3, to be coupled to the primary
heat sink 100.

[0030] Referring now to Figs. 3, 6b, and 6c¢, the secondary heat sink 200 may
then be coupled to the primary heat sink 100. Secondary heat sink 200 is
positioned in the high profile form factor chassis 500 such that bottom surface
202a of secondary heat sink 200 is adjacent secondary heat sink coupling
surface 102 on primary heat sink 100. Secondary heat sink 200 may then be
coupled to the primary heat sink 100 with the use of an adhesive thermal
interface material 600 which couples the bottom surface 202a of secondary heat
sink 200 to the secondary heat sink coupling surface 102 of primary heat sink
100. In an embodiment, the bottom surface 202a of secondary heat sink 200
may be coupled to the secondary heat sink coupling surface 102 on primary heat
sink 100 using alternative methods known in the art such as, for example, with
the use of mechanical fasteners. Thus, the primary heat sink 100 and the

secondary heat sink 200 provide a thermal dissipation apparatus which may be




15that is located in the first chassis and a heat producing component that is located in the second
chassis; determining the need for added thermal dissipation for the heat producing component that is
located in the second chassis; and in response to the determining, mounting the second heat sink on
the first heat sink 20that was mounted on the heat producing component that is located in the second
chassis. 2.The method of claim 1 wherein the first heat sink includes fins all havingan equal height. 75

3. The methed Pfrhtmidembeisiatesiishhsatsinidordssdinsiayung vanablahsionitws 4 The

method of claim 2 wherein the first heat sink includes a pair of base 30 members and the fins extend
between th@BEseigAbErmal dissipation in a high profile form factor chassis.

[0031] Referring now to Fig. 7, an alternative embodiment of a primary heat
sink 700 is illustrated. Primary heat sink 700 includes a first base member 702
having a top surface 702a and a bottom surface 702b located opposite the top
surface 702a. A second base member 704 includes a secondary heat sink
coupling surface 704a located on its top surface, a bottom surface 704b located
opposite the secondary heat sink coupling surface 704a, and is spaced apart and
coupled to the first base member 702 by a plurality of fins 70’6 extending between
the top surface 702a on first base member 702 and the bottom surface 704b on
second base member 704.

[0032] Referring now to Fig. 5a, in operation, the heat producing component
300 may be mounted in a low profile form factor chassis 400. Low profiie form
factor chassis 400 includes a board 402, a lid 404, and provides an internal
height A in the low profile form factor chassis 400 between the board 402 and the
lid 404. In an embodiment, the low profile form factor chassis 400 may be the
chassis 26 illustrated in Fig. 1. The mounting surface 302b of heat producing
component 300 is mounted to the board 402 using methods known in the art and
positioned between the board 402 and the lid 404. In an embodiment, the
internal height A of the chassis 400 may be determined to be sufficient to house
only the primary heat sink 700, illustrated in Fig. 7, when the primary heat sink
700 is coupled to the heat producing component 300.

[0033] Referring. now to Fig. 8, the primary heat sink 700 may then be coupled
to the die 300. Primary heat sink 700 is positioned over heat producing
component 300 such that bottom surface 702b on first base member 702 of
primary heat sink 100 is facing the top surface 306a of die 304. Bottom surface
702b on first base member 702 is then engaged with top surface 306a of die 304.
The bottom surface 702b on first base member 702 may be coupled to the top

9




MCSL.LP 13 5. The method of claim 3 wherein the first heat sink includes a base member and the
fins extend from the base member. 6. A variable thermal dissipation method comprising: 5providing a
first chassis defining a first internal height; providing an information handling system (IHS) in the first
chassis, wherein the IHS includes a heat producing component; mounting a first heat sink on the heat
producing component, wherein the first heat sink is sized to allow the first heat sink to be positioned

cecond Crasb e e e oL e B R Bt W B0 o he
first internadheighg sivel ‘rhermal interface material and/or a mechanical fastener. With the

primary heat sink 700 coupled to the heat producing component 300 in low profile

form factor chassis 400, an internal height E between the secondary heat sink

coupling surface 704a and the lid 404 of chassis 400 is insufficient to allow the

secondary heat sink 200, illustrated in Fig. 3, to be coupled to the primary heat
sink 700.

[0034] Referring now to Fig. 6a, in an alternative embodiment, the heat
producing component 300 may be mounted in a high profile form factor chassis
500. High profile form factor chassis 500 is substantially similar to low profile
form factor chassis 400, including a board 402 and a lid 404, with the exception
of high profile form factor chassis 500 providing an internal height C in the high
profile form factor chassis 500 between the board 402 and the lid 404 which is
greater than the internal height A provided by the low profile form factor chassis
400. In an embodiment, the high profile form factor chassis 500 may be the
chassis 26 illustrated in Fig. 1. The mounting surface 302b of heat producing
component 300 is mounted to the board 402 using methods known in the art and
positioned between the board 402 and the lid 404. In an embodiment, the
internal height B of the chassis 500 may be determined to be sufficient to house
the primary heat sink 700, illustrated in Fig. 2, with the secondary heat sink 200,
ilustrated in Fig. 3, coupled to the primary heat sink 700.

[0035] Referring now to Fig. 9a, the primary heat sink 700 may then be
coupled to the die 300. Primary heat sink 100 is positioned over heat producing
component 300 such that bottom surface 702b on first base member 702 of
primary heat sink 700 is facing the top surface 306a of die 304. Bottom surface
702b on first base member 702 is then coupled to and engaged with top surface
306a of die 304. The bottom surface 702b on first base member 702 may be
coupled to the top surface of die 304 by a variety of methods known in the art

such as, for example, an adhesive thermal interface material and/or a mechanical

10




whereby, due to the replacing, added space is provided for mounting a second heat 15sink on the first
heat sink, wherein the second heat sink is sized to allow the combination of the second heat sink
mounted to the first heat sink to be positioned within the second internal height defined by the second
chassis but not positioned within the first internal height defined by the first chassis. 207.The method
of claim 6 wherein the first heat sink includes fins each having an equal height. 8. The method of claim

7 wherein t etfirﬁt he%ﬁn%inchijr%%% %%i{ é)lfng Om%mq%&starlﬂé e figs eﬁgn.d between the base
members. §"hHe method of 1l Whérein'the firSiheat sinkinciagBE scwgving variable

heights.  ca®pbinemh 80 chdfighamnodile iereirfabéofirsh hesas S0, inclickesreabasigimémber 30 and the
fins extendgg Wetgr?t %Ssee@c?nragg'heat sink coupling surface 704a and the lid 404 of
chassis 400 is sufficient to allow the secondary heat sink 200, illustrated in Fig. 3,

to be coupled to the primary heat sink 700.

[0036] Referring now to Figs. 3, 9a, and 9b, the secondary heat sink 200 may
then be coupled to the primary heat sink 700. Secondary heat sink 200 is
positioned in the high profile form factor chassis 500 such that bottom surface
202a of secondary heat sink 200 is adjacent secondary heat sink coupling
surface 704a on second base member 704 of primary heat sink 700. Secondary
heat sink 200 may then be coupled to the primary heat sink 700 with the use of
an adhesive thermal interface material 800 which couples the bottom surface
202a of secondary heat sink 200 to the secondary heat sink coupling surface
704a on second base member 704 of primary heat sink 700. In an embodiment,
the bottom surface 202a of secondary heat sink 200 may be coupled to the
secondary heat sink coupling surface 704a on second base member 704 of
primary heat sink 700 using alternative methods known in the art such as, for
example, with the use of mechanical fasteners. Thus, the primary heat sink 700
and the secondary heat sink 200 provide a thermal dissipation apparatus which
may be used to provide thermal dissipation in a low profile form factor chassis but

allows more optimal thermal dissipation in a high profile form factor chassis.

[0037] 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.
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C SLI.LP 14 11. The method of claim 10 wherein the fins extend toward the heat producing component.
12. A variable thermal dissipation apparatus comprising: 5a first chassis and a second chassis,
wherein the first chassis defines a first internal height and the second chassis defines a segend | o
internal height that is greater than the first internal height; a plurality of first heat sinks, wherein each of
the first heat sinks are sized to allow the first heat sihk to be positioned within the first internal height
defined by | Othe first chassis and within the second internal height defined by the second chassis; a
second headf\8iakjsdteiredtiss second heat sink is sized to allow the combination of the second heat

sink mountelql to th& &gﬁ%@ﬁé@%&%%&&ﬁﬁ;%&ﬁ m@%&?ﬁﬁﬁﬁgd internal height defined by the
ithin nte eig

second chassis but not positioned 15w the first interna defined by the first chassis;
providing a first chassis and a second chassis, wherein the first chassis defines a

first internal height and the second chassis defines a second internal height
5 that is greater than the first internal height;
providing a plurality of first heat sinks, wherein each of the first heat sinks are sized
to allow the first heat sink to be positioned within the first internal height
defined by the first chassis and within the second internal height defined by
the second chassis;

10  providing a second heat sink, wherein the second heat sink is sized to allow the
combination of the second heat sink mounted to the first heat sink to be
positioned within the second internal height defined by the second chassis but
not positioned within the first internal height defined by the first chassis;

mounting at least one of the first heat sinks on each of a heat producing component

15 that is located in the first chassis and a heat producing component that is
located in the second chassis;

determining the need for added thermal dissipation for the heat producing
component that is located in the second chassis; and
in response to the determining, mounting the second heat sink on the first heat sink
20 that was mounted on the heat producing component that is located in the

second chassis.

2. The method of claim 1 wherein the first heat sink includes fins all having an
equal height.

25
3. The method of claim 1 wherein the first heat sink includes fins having

variable heights.

4, The method of claim 2 wherein the first heat sink includes a pair of base

30 members and the fins extend between the base members.




at least one of the first heat sinks mounted on each of a heat producing component that is located in
the first chassis and a heat producing component that is located in the second chassis; and  the
second heat sink being mounted on the first heat sink that is mounted on the 20heat prodldcing
component located in the second chassis. 13The apparatus of claim 12 wherein the first heat sink
includes fins all having an equal height. 2514.The apparatus of claim 12 wherein the first heat sink
includes fins having variable heights. 15.The apparatus of claim 13 wherein the first heat sink includes
a pair of base memhennatibtheffeisiextwtidreiwden finet basé srdnibelisidda base member

and the fins extend from the base member.

6. A variable thermal dissipation method comprising:
5  providing a first chassis defining a first internal height;
providing an information handling system (IHS) in the first chassis, wherein the [HS
includes a heat producing component;
mounting a first heat sink on the heat producing component, wherein the first heat
sink is sized to allow the first heat sink to be positioned within the first
10 internal height defined by the first chassis;
optionally, replacing the first chassis with a second chassis, wherein the second
chassis defines a second internal height that is greater than the first internal
height; and
whereby, due to the replacing, added space is provided for mounting a second heat
15 sink on the first heat sink, wherein the second heat sink is sized to allow the
combination of the second heat sink mounted to the first heat sink to be
positioned within the second internal height defined by the second chassis
but not positioned within the first internal height defined by the first chassis.

20 7. The method of claim 6 wherein the first heat sink includes fins each having

an equal height.

8. The method of claim 7 wherein the first heat sink includes a pair of base
members and the fins extend between the base members.

25
9. The method of claim 6 wherein the first heat sink includes fins having

variable heights.

10.  The method of claim 9 wherein the first heat sink includes a base member

30 and the fins extend from the base member.




rocaLP 15 17. An information handling system (IHS) comprising: a first chassis defining a first internal
height; the IHS being in the first chassis, wherein the IHS includes a heat producing 5component; a
first heat sink on the heat producing component, wherein the first heat sink is sized to ,al#ov&,t first
heat sink to be positioned within the first internal height defined by the first chassis; the irst chassis
being replaced with a second chassis, wherein the sktond chassis 10defines a second internal height
that is greater than the first internal height; and whereby, in the second chassis, added space is
provided forl thountihg metotdheairsink erhereifiriichéing sikiendromaidiibsbean@ioskucsigk is sized
to allow the %q% PN of the second heat sink mounted to the first heat sink to be I5positioned within
the second |n ernal height defined by the second chassis

12.  Avariable thermal dissipation apparatus comprising:

5 afirst chassis and a second chassis, wherein the first chassis defines a first internal
height and the second chassis defines a second internal height that is
greater than the first internal height;

a plurality of first heat sinks, wherein each of the first heat sinks are sized to allow
the first heat sink to be positioned within the first internal height defined by

10 the first chassis and within the second internal height defined by the second
chassis;

a second heat sink, wherein the second heat sink is sized to allow the combination
of the second heat sink mounted to the first heat sink to be positioned within
the second internal height defined by the second chassis but not positioned

15 within the first internal height defined by the first chassis;

at least one of the first heat sinks mounted on each of a heat producing component
that is located in the first chassis and a heat producing component that is
located in the second chassis; and

the second heat sink being mounted on the first heat sink that is mounted on the

20 heat producing component located in the second chassis.

13.  The apparatus of claim 12 wherein the first heat sink includes fins all having

an equal height.

25 14. The apparatus of claim 12 wherein the first heat sink includes fins having

variable heights.

15.  The apparatus of claim 13 wherein the first heat sink includes a pair of base
members and the fins extend between the base members.

30
16.  The apparatus of claim 14 wherein the first heat sink includes a base
member and the fins extend from the base member.




but not positioned within the first internal height defined by the first chassis. 18. The system of claim
17 wherein the first heat sink includes fins each having an equal height. 20 19. The system of claim
18 wherein the first heat sink includes a pair of base members and the fins extend between th&:bas€
members. 20. The system of claim 17 wherein the first heat sink includes fins having 25variable
heights. 21. The system of claim 20 wherein the firstheat sink includes a base member and the fins
extend from the base member. 3022.The system of claim 21 wherein the fins extend toward the heat
producing component.

10

15

20

25

30

17.  An information handling system (IHS) comprising:

a first chassis defining a first internal height;

the IHS being in the first chassis, wherein the IHS includes a heat producing
component;

a first heat sink on the heat producing component, wherein the first heat sink is
sized to allow the first heat sink to be positioned within the first internal
height defined by the first chassis;

the first chassis being replaced with a second chassis, wherein the second chassis
defines a second internal height that is greater than the first internal height;
and

whereby, in the second chassis, added space is provided for mounting a second
heat sink on the first heat sink, wherein the second heat sink is sized to allow
the combination of the second heat sink mounted to the first heat sink to be
positioned within the second internal height defined by the second chassis

but not positioned within the first internal height defined by the first chassis.

18.  The system of claim 17 wherein the first heat sink includes fins each having

an equal height.

19.  The system of claim 18 wherein the first heat sink includes a pair of base

members and the fins extend between the base members.

20.  The system of claim 17 wherein the first heat sink includes fins having

variable heights.

21.  The system of claim 20 wherein the first heat sink includes a base member

and the fins extend from the base member.

22.  The system of claim 21 wherein the fins extend toward the heat producing

component.




