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PCT/ US98/ 22447 HEAT SI NK MOUNTI NG ASSEMBLY FOR SURFACE MOUNT ELECTRONI C
DEVI CE PAGKAGKEI492F| ELD OF THE | NVENTI GN The present invent PER/USEIRA4S to a
nmounting assenbly for thermally coupling a heat sink to a surface nounted
heat generating device package. Mdre particularly; it relates to a nounting
10 attachnent for releasably securing a heat sink in thernmal

comuni cation with a heat generating device package, where the heat

generati ng devi ce package and nounting attachment are surface nounted to a

printed circuit board or CK ‘?C THE | NVENTI ON 15
Many el ectronic ' ' ors,
i nt egrated circug'(f)\sﬂ,‘(é , CIP!‘ 9 } and the

| i ke, generate heat during operation. The capablllty of sone electronlc
devices is limted by their ability to renove or expel internally generated
he&t. This heat nmust be renoved fromthe device to avoid general or

| ocal i zed thermal degradation or failure of the device. In sone devices,

t he heat generated is 20 HELD QF THEINVENEIONY by the encl osure,
package, header, or |eads. O her devices require addi ti onal apparatus, such
as heat sink : :
pur poses of t %E)ge;sgxg@ﬁ?éﬁld%gerﬁi?%gbﬁ%ﬁﬁat sin |s?%€1t§ &)Psﬁ%lgfhg&rswk ke
mat er i a n ther ni c l.ectronic devic
backagetodt Ssfia ol e adhetatiE Myiof BAFRE ¢ Blort Paﬁf?&ﬁr% ingelris by umopphing
generated heat fromthe_ device

10 attachment for releasably securing a heat sink in thermal communication with a heat generating

device package, where the heat generating device package and mounting attachment are surface

mounted to a printed circuit board or other substrate.

BACKGROUND OF THE INVENTION

15 Many electronic devices and electrical systemé, sﬁch as transistors, integrated circuits,
power controls, switches,'ﬁxiérbprocessofs, and the like; | generate heat during operation. The
capability of some electronic devices is limited by theif éﬁlity to remove or expel internally
generated heat. This heat must be removed from the device to avoid general or localized
thermal degradation or failu_ré of the device. Iq_ some dévicgs, the heat generated is

20 dissipated sufficiently by"th'e' énélosure, package,r'héader, or leads. Other devices require
additional apparatus, such as heat sinks, for removing and dissipating excess thermal energy.

For purposes of the 'pféé'ent invéntion, é héat siﬁk' is any. bddy of metal or like

material which is placed i in thermal communication with an electromc device package or

other heat generating component for transferrmg mternally generated heat from the device
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PCT/ US98/ 22447 and for rapidly dissipating this heat to the surroundi ng
envi r onmewo 9921402nduct i on, convection, gnd/or radiation. poCTASILI248D
acconplish this, heat sinks are general 'y nmade of materials having high °
coefficients of thermal, conduction such as al um num copper, and all oys

t her eof . r@dtfosTapidly Hissippineis sHele thesFquIding pvirerpent £X\Goaductions or ned of
sheet 5 nmetal bodies. A typical heat sink for electrical applications

f unct i ons dopvestinnuand/efcradistian. altgrder naccormplishicthisg beas sinks Aty gemersdisianadezofd

di ssipating the heat into the surrounding air. Accordingly, heat sinks are
t ypi cal | y materiasl hadingrhighroefficeutsfof¢heranak eonidyctioncsucipas alminumh, coppen, apdns.

I ncreased surface area maxi m zes heat dissipation fromthe heat sink to the
sur roundi nglogé thegeplie Heat diflks may be extruded, machiiied, aolddde skveal, of ifodnddofafbestat e
efficiently, it nust be secured to, or otherw se placed in good thernal

comMuAli catrhQm wadids, A hﬂnma&acemeﬂoareleaexcﬂ%ﬁ@anoxamneu&sr@a&mh&m@ Hegen
used to attach heat sinks in thermal comunication with heat generating

devi ce pa‘r?k%&gq%m %ﬁﬁlﬂ*"@exﬁfﬁﬁgeﬁﬁpbﬁeﬁt gncghféﬁ zﬂfng%#x@ ﬁf}a‘@"nﬁs tﬂéjg\ﬁ?du\ﬁ&{n% A tach

a heat si irectly to pre m ned surf eat genera

devi ce packa con ct|ve er mal

Saheat voo AGHTEY. oAl SRk ?‘F%é" %;ﬂm R wgizs, sl Fob o, SRORAFe fins
attached to el ecjronic deV| ce es WI th resilient netal nmount ed
on the hed I’é‘i““‘t‘lkf Feayqd; syriace & &, hegy &ﬁ%@?“oﬁrﬁo& Fhsr B c@bﬁﬁiéé‘{)a\?e nmeans

which urge the heat sink and eI ectronl c devi ce package into nutual contact.
I n addi t i GHtrowrding atmoREheRy be renptely located but thermally coupled to a
heat generating device via a heat spreader device, a heat 20 pi pe, or
any o her neandnefder fomthe deatisink toeaperate efficichidy,sio musebesecurted theert otherwise
heat sink. Recently, technol ogi cal advances have all owed el ectronic
conponent pldced @ go®btherma) comamnivhiidre withe the d@hvgknertipp devican ¥ afipeetieankiiase

m niaturization of electronic conmponents

been used to attach heat sinks in thermal communication with heat generating device
packages. A known practice is to glue or otherwise adhesively attach a heat sink directly to
a predetermined surface of the heat generating device package with heat-conductive epoxy,

15 thermally enhanced adhesives, solder, or the like. Heat sinks may also be mechanically
attached to electronic device packages with resilient metal clips mounted on the heat sink or
with screws, bolts, clamps, or other connective means which urge the heat sink and
electronic device package into mutual contact. In addition, heat sinks may be remotely
located but thermally coupled to a heat generating device via 2 heat spreader device, a heat

20 pipe, or any other means of transferring heat from the source of the heat to the heat sink.

Recently, technological advances have allowed electronic components to decrease in

size while increasing in power and speed. This miniaturization of electronic components
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PCT/ US98/ 22447 with increased capability has resulted in the generation of
nore heat wosd/As® space with the el egtronic device packagepchagsarzsdsess
physi cal structure for dissipating heat and | ess surface area for attaching
a heat sink to dissipate the heat. A heat spreader can be used to increase
t he surfaceidrifdeiset capability &iak rédglteeat the Jefdrafion 6o et HElessSépadeewith Ghe

di sperse the heat 5 generated by the el ectronic device throughout a

| arger phygjee@bni® HEWES PickajdiafavinCieioptySRalOitrudfYé £ ARSI hed: RHS 134 bRl

the device to dissipate the heat through the increased surface area or
providing ereﬁ%xeﬁthai nlg U Feaf 5108 th Aiiph@CHe ﬁe&tarﬁ%atgg@aﬂﬁ'% b'ems%cpﬁarig@xlease
comruni cation wt & ‘el ecironi ¢ device package. rther, conplicating
refe e for

Curace modCRRace PR TIT OB AR, aiys Yool ORI soen o BlRERRLETBRR) o1

ot her substrates, The use of surface unt PCBs i s .desirabl e because this
is a Pess 8¢Rerad Brdhe és%mtm e"é%é‘&‘?ﬂ?ﬁ@“‘;f"r g&@é é’hb%lcaiéBP‘?“éf&t‘P%mﬁrﬁiaV‘ce or
popul ati ng PCBs than the ol der manufacturing assenbly process which

requi red i Aedee paskags thwsngllonarg therdavirgdn difsipats the heas dhrengh thetingseased surdace
subsequent sol dering operations. Surface nount PCBs allow for increased 15
use of aut anecatoegpromding greateri sugfacareass endrhya taegen heapsask inl therpmai tommbaication
surface nountabl e devices are typically robotically picked and placed on
the PCB angrithhB# eleotr6ific devit®pidkagd’CB i n one aut omated manufacturing
process. In addition to reducing assenbly costs, the surface nount

technol ogy has phhuredohPlicaB¥® MdlieRPEIRErdHid iR Al Battab@Rert fis £hlaeg[r fagl ronic
devi ce packages used on the boards. These snaller paCkages further reduce

need Por  SESLARCE Y shieck lpouaripl ARG Sol-pEnchibol Bkl 2Bl OEFEARCHN bpF

ges,
I nereast nglot}/xexd Mb];t'rgtlésl.t Trhg ugé E)fa gur}fa%e r}x%"v.;[nt P l§ is(.j Idés‘i:'\rgtt)lle%eéa%sé s geavfegsecostly

and less time consuming process of fabricating and populating PCBs than the older

-

-]

manufacturing assembly process which required insertion of components through holes in the
circuit board for subsequent soldering operations. Surface mount PCBs allow for increased
15 use of autormated manufacturing and assembly techniques. In particular, surface mountable
devices are typically robotically picked and placed on the PCB and then soldered to the PCB
in one automated manufacturing process. In addition to reducing assembly costs, the surface
mount technology has allowed for even greater miniaturization of the electronic device
packages used on the boards. These smaller packages further reduce the device’s ability to
20 dissipate its own heat thus increasing the need for separate heat sinks. The smaller packages,
however, also make it increasingly difficult to attach a heat sink directly to the device

package.
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PCT/ US98/ 22447 Several nethods have been suggested to dissipate heat from
t hese surwe®e2mount el ectroni c devi ce packages. One conmOIPGISMA24A7IS tO
use the ground plane, or other sinmlar thermally conductive area of the’
PCB, as a rudinentary heat sink to spread and di ssipate the heat. Although"
this may provi déevaréeshods davesbesatsuggested to idissipetet hegefromathese surfacg mount
typically requires significant board space, thereby increasing the size of
t he PCB or electronid deyiderymckagas.| ShieccoROBoms gpreachads tpugpubeagroundtflanePEBothent h of
whi ch are undesirable side effects. An alternative to using a portion of

the PCB assimilaetHeralljkcondudtive usea dfathe RCB]essi acradfpnerivag dreat disk ebspreydaaniddi ng
greater surface area to dissipate the heat directly fromthe device

package. | gsags tHekat, S Aol ghl R mBP pEASRSadeqi R4 dRSiPMIdHCof tP hextedndraRES t! OF |

nmounting a 10 separate heat sink directly to the package. Again,
howevar, the. : 1Al ' f -al:
noat 81 nics YBieHE retirBd gnifBied Boofiipare BaEHy BERABAE Ao Bre P Ul PR B KRl
runs contrary to.th ener desi.re t Ay aturize ectroni c gnent s.
Aot her d SapvafielECRbets Tor pRBbds oo, FoH of Ffh 3 bifeparig FReRERLS
attached to the devi ce . package after the L.Qrity of .the PCB has been
sol dered in an ARAHFHERR tﬁé’ﬁﬂ‘ﬁe?c?‘lﬁlpﬂg??i@r?égﬁﬁﬁc@é SIa iy fonkse AR BEY iSConal
step to the manufacturing process increases assenbly time _and costs. .
Al t er nat i vedckages thesehyi praviding greateheurfage agegrie dissipateatge beatlisgly Sometheedicei n
the surface nmount device package is thermally connected to a snaller
t her mal pl packaget hiwr additionasiychdargeh packages efted provite émpxoBed fncasnforsnamintioga
then be soldered to the thernmal pad in
10 separate heat sink directly to the package. Again, however, the use of such larger device
packages and the use of separate heat sinks often require relatively large amounts of board
space. This also runs contrary to the general desire to miniaturize electronic components.
Another disadvantage is that the separate heat sink typically must be attached to the device
package after the majority of the PCB has been soldered in an automated manufacturing
15 process. Adding an additional step to the manufacturing process increases assembly time and
costs.

Alternatively, a combination of the two concepts has been suggested wherein the
surface mount device package is thermally connected to a smaller thermal plane, thermal
pad, or thermal land on the PCB. A heat sink can then be soldered to the thermal pad in

20 indirect thermal communication with the heat generating device. This alternative reduces the

amount of PCB space used and eliminates the post assembly soldering of the heat sink to the

PCB. One example of this technique is shown in U.S. Pat. No. 5,365,399 issued to K. Kent



20 I ndirect thermal communication with the heat generating device. This
alternative reduces the anount of PCB space used and elim nates the post
assenbl y wola#st4opg of the heat sink to ghe PCB. One exanplmcoisdsnes?
technique is showmn in U S. Pat. No. 5 365, 399 issued to K Kent WO

99/ 21402 PCT/ US98/ 22447
and J. G 8REH; Clamsly,gr Moxpmber 15_!:9@24(9%51?4 cideat ﬁé‘g‘%‘n%ﬁﬁﬁrﬁﬁls,&ﬁbﬁ\‘%‘%s f or

Surface Mountabl e Power Devices." One disadvantage to this nmethod is the
fact that Mountahle Bower PedcasdatOnsi disadyaaegenie thisrmetbed isthe Haat thatdhesiae of thek

can be heated during manufacture to allow for reflow of the solder during
t he typi chkatssimkf must bedimitedssol thet thedveatf simk can beghgateicdiring Mymfacture tb ialtbwi fog
the size or nmass of the heat sink, the amount of heat dissipation is also

limted. |efiewdE theQsdldes Ghrigy the ibgl fueRte Fiobkt doler hankERnirBRProédle Byat
sink can not easily be renoved tromthe PCB. Thus, the heat sink cannot be

exchanged jhQfing tﬁ‘efs%e&tmz%s 88 tehdat §in!&k§1ee££tﬁm€‘9f hea&m ah fsraﬁ;bariﬂﬁecheat

sinks is desirable because different siz at si nks e utilized

dependi ng on t?x??‘%dx{u% g?fdgﬂgéﬁle B3 sl % BB Fndadl rheﬁ?ﬁhk%aﬂég{%ﬂgﬁe

needed 10 ating devi ce 1S generating nore

Conver sel §915?¢eﬁ?fﬁ Eéfvﬁéﬁk.@s o ReREaF PefyLBe ARl STy e e

the heat sjnk is di ﬁ at | n%égor e heat than expected, .a smaller heat si nk
may be us&Ki-o Thgap g5 8ead jsiks ay dQSHéblabéewsmeer%rﬁwrmﬁt sinksymay
addition, differing si zed heat sinks may_be required to conpensate for
di f f er ent beilizesiieaparding an e eirFumstancess heryingtance, a lpigepheat stk may bexeqdstie,
environments with high anbient tenperatures or poor ventilation may require
| ar gt heiff theibnksgengdatibg deyticet i gehSa8ngp mvenheat threnesxpbaed; sortthe heatdintk isn  of
heat sink extensions to create
dissipating less heat than expected. Conversely, if the device is not generating as much heat
as expected, or the heat sink is dissipating more heat than expected, a smaller heat sink may
be used to further reduce the size of the electronic component. In addition, differing sized
heat sinks may be required to compensate for different environments in which the PCB may
15 be placed. For example, environments with high ambient temperatures or poor ventilation
may require larger heat sinks.
Although the '399 patent contemplates the addition of heat sink extensions 'to create
various sizes of heat sinks, it does not provide an efficient solution to the problem. The '399
patent discioses slots in the main body of the heat sink which allow for the insertion of a
20 spring clip heat sink extension. The spring clip heat sink extension and slot disclosed,

however, provide a relatively poor thermal connection to the heat sink which limits the

effectiveness of the heat sink extension. In addition, spring means must be incorporated into



various sizes of heat sinks, it does not provide an efficient solution to
the problem The '399 patent discloses slots in the main body of the heat
si nk whi CHORPRWR2 for the insertion of @ 20 spring cliPCHESWZ3#Ik
extension. The spring clip heat sink extension and slot disclosed, however, .
provide a,relatively poor, thermal cqnpection to the heat sjpk which limts

t he effec'PF@’@?fe%%k S%Itc'{:sfpé’ RAFErSP &&gﬁg-—%ﬁ?n f%'ﬁ"ﬁg’ﬂ?tﬁ%,&-gﬁrlmbs tIﬁrﬁans
must be incorporated into WO 99/ 21402 . . 6

PCT/ US98/ $82R% #izen ant gaterials which meaysheoysed s Bpad sjukieateasippeh t he extension to
the heat sink. This limts the shape, size, and materials which may be used
as heat sink extensions. SUMVARY OF THE | NVENTI ON 5 I n accordance
with the present invention, there is provided a novel heat sink nounting
assenbly having a nounting aSUMMARY CIOTHEINVENTIONsecuri ng a heat sink
to a PCB or other substrate in good thermal comrunication with a heat
genesati ng devinCRcHdak@0eith rBRal ingentRna thefdisPRNVie PasvehBeataRit MBukinnd
attachnment are surface nounted to the substrate during the sol der

manuf act ggﬁgeggmggatae 'aymemﬁlgsa%mcm %&sretea&bgyeﬁeuﬂﬂhmm% la"SER bt Sthel O

and exch er ‘manufacture of the PCB. The nounting attachnent is

desi d w . . L dt
the op dipha® SRR uPRR B mhitanbh v % BARIKe ERLERAAEe STHERRAC
f heat sinks .of ' hapges, Si d materials. The. i i ve heat
Si nk. mourSRRGHAE GER packssn I Biouatg Altaehians Ak Suriats igpisd g0 Hhs Substtale o t e
by the substrate; a heat generating device package surface nmounted to the
subst r at <lUIHE the &plden Pﬁn‘lfma%s?}nwﬂepf?%' r’r‘éher‘i?&&e heahdpk mayrhe ingalind ng

attachnent surface nounted
10 and exchanged after manufacture of the PCB. The mounting attachment is designed with a

small mass so that it can be easily heated and soldered to the PCB during manufacturing
while allowing for the subsequent attachment of heat sinks of varying shapes, sizes, and
materials.
The inventive heat .sink mounting assembly comprises a substrate; a thermal pad

15 supported by the substrate; a heat generating c_ievice package surface mounted to the substrate
and thermally coupled to the thermal pad; a heat sink mounting attachment surface mounted
to the substrate in thermal communication with the thermal pad, having a body supported
above the substrate by at least one support member extending generally downward from the
body, wherein the support member comprises a leg extending from the body, a foot

20 extending generally perpendicularly from the leg, and a spring clip extending generally
upward from the foot; and a heat sink having at least one extension thermally couple.d to the

mounting attachment by sliding the extension into the support member biasing the leg and the



to the substrate in thermal comunication with the thermal pad, having a
body supported above the substrate by at |east one support nenber extending
general | ywooonwaed fromthe body, wherzin the support nenPEF/USIIPRHITes a

| eg extending fromthe body, a foot 20 extendi ng generally
perpendicularly fromthe leg, and a spring clip extending generally upward
from the fspung cipof thehwpport mmbnawmgﬁatth«t beat sinkrpxtessioais held betveaendhe leg
coupled to the nmounting attachnent by sliding the extension into the
support meantiehe fpringiclip. t he | eg and t he WO 99/ 21402

7 PCT/ US98/ 22447 spring clip of the support nenber
such that the hgrimafively, @etiRassion extendied thap ehosesoratt hiee legp fovndardhspriap rc'li?gn
clip. Alternatively, the heat sink extension nmay incorporate the |eg, foot,

and rin 11k 7.5 i i . t
Spri ;!/a nbﬁlly U-8hdped %Bﬂ’i%ulya;ie%l,s Q&cpg‘@asg rt Skt 91'\%% coRgritd's géﬂb?ﬂ
I

menber may Tonprfse a genera menber , erein theé support
b : . .
o 3 he Gtk Bt MBHA e bl ofithien ot R CdoRleAto P RUBRAT by RAREC
h that fh t nb is held.th bet Thi nbodi t furth
Feduces t S EREHINTRTBRaRs PO HEreR BT GE I . ROPRECRGR It naki ng

it even easier, to surface nount to the PCB.during the aut { ed sol der
manuf act ureXigsipr 6‘5‘3‘5??‘ support memberis Qﬁ’gttH%fF{’%ﬂ” &t n eé'ﬁ’ggﬂ?’ﬁ’é rthef g
heat sink nmounting assenbly conprises a substrate; a thernal pad supported
by the sulseducss the massaad coaplexisy phthediest sk puRrtingattaghmertanadng iteyen easidfe
substrate having a heat dissipating tab, the heat generating device
t her mal | y t¢ cuogfdcednount tdy ehet PER dating thed; ausonmed scolderkmanméactiring mroceachnent
surface nmounted to the substrate in thernmal conmunication with the thernal
pad, 1havi ng a hedyoedriiatdenbalifeit) theSheas§inahounting assembly comprises a
substrate; a thermal pad supported by the substrate; a heat generating device package surface
mounted to the substrate having a heat dissipating tab, the heat generating device thermally
conpled to the thermal pad; a heat sink mounting attachment surface mounted to the substrate
in thermal communication with the thermal pad,' having a body supported above the substrate
15 by at least one support member extending from said body; an overhang extending from the
body of the mounting attachment thermally connecting the mounting attachment to the tab of

the heat generating electronic device; and a heat sink thermally coupled to the mounting

attachment.

20 Various embodiments of the present invention are more completely described below in

reference to the drawings.



15 by at | east one support nmenber extending from said body; an overhang
extendi-ng fromthe body of the nounting attachnent thernmally connecting the
mount i ng WOMAMIAt to the tab of tBe heat generating el ect PERUSHEMTe;

and a heat sink thermally coupled to the nounting attachnent. 20 ' :
Vari ous enbodi ments of the present invention are nore conpletely described"

below in reference to ' 8
PCT/ US98/ 22447 BRI EF D%?M%%Wﬁ%mon can be nore -
fully undersjood by.referencing. {he gcco nyi drawings wherein: Figure 1
is a perspectis/EVELtiap @p bem y ?’smnaiﬁ'ﬁép‘g?ﬂﬁﬂg% CYBPHIREf the 5
present invention; Figure 2 is a nultiple perspective view showi ng the top,
front, daawingsepeialv of an enbodi ment of the nounting attachment of the
present invention; Figure 3 is a perspective view of various heat sinks for
t he nmount i ngFigaseehiid ¥ pedspédtiee [views ofian iembediimenn forlthe mounting assefbdpiofthe i s a
perspective view of an alternate enbodi nent of the nounting assenbly of the
pr g§sentpredpne Mveffion;DETAI LED DESCRI PTI ON OF THE DRAW NGS Referring now to

t he draw ngs, wherein |ike reference characters denote 15 correspondi ng

parts: Figure 2 is a multiple perspective view showing the top, front, and side view of an
embodiment of the mounting attachment of the present invention;
Figure 3 is a perspective view of various heat sinks for the mounting assembly of the
present invention;
10 Figure 4 is a perspective view of an alternate embodiment of the mounting assembly

of the present invention;

DETA_ILED DESCRIPTION OF THE DRAWINGS
Referring now to the drawings, wherein like reference characters denote
15 corresponding parts:
A heat sink mounting assembly in accordance with the present invention is illustrated
in Fig. 1. As shown in Fig. 1, the embodiment of the mounting assembly 10 comprises a
substrate 12 having a thermal pad 14 supported thereon. The substrate 12 is typically a PCB
or some similar generally planar surface used for surface mounting electronic devices. The
20 thermal pad 14 is typically formed on the surface of the substrate 12 and is made of materials
having a high coefficient of thermal conductivity such as copper. In addition, the thermal

pad 14 should be made of materials which allow for attaching devices in direct thermal



A heat sink nounting assenbly in accordance with the present invention is
illustrated in Fig. 1. As shown in Fig. 1, the enbodi nent of the nounting
assenbl y I@ocorgpea2ses a substrate 129having a thermal pad 14PETIPEA2447

t hereon. The substrate 12 is typically a PCB or sone simlar generally

pl anar surface used for surface mounting electronic devices. The 20

| < o Rer St e MR pad 14 S8R ol e Rhg REFe BpoblinaiRY Bbinebd, "L,

as copper. .In addltlon the thermal pad 14 should be nmade of materials
whi ch APEHIVESe eyt REANSHE BLSARPEL i n direct ther mal WO 99/ 21402
9 PCT/ US98/ 22447- contact with the thermal pad 14

using sol derA heahgenesiingcdavice Raskage 14 iesustace ynaatrsiodhe sebate, bk in tepmal
agai n such as copper. A heat generating device package 16 is surface
mount ecconmmtuieatiorbwithahe tHePmahpad &4 mels shosan, the heat generatitg tiendcd paokage 164s
14. As shown, the heat generating device package 16 is 5 nmounted in

di gect b@ismlin agetrGbmidlidontabewithehéerpalpadt14. n this Coffgirated, ahe Sbrmbahe
thermal pad 14 nust be |arge enough to extend beyond t he outer dinensions

of the qen t

mount | rEASop+ ARBEBE14rRH oo oS tddﬁc A Y i T S AT
shown with two su ort ne t su er d second
Suppor tfrRF o84 anlnga&ﬁetaﬁwu sotBlsk br Eestatic reniy -5E588E8.
The 10 first and second suppor.t rrenbers 20, 22 sufport the body 24 of

t he nouMoupting gitachmentd81s sg@m'ﬁm (VO sHpRPTtanembers ha THst-SUBDeRt ntq%bes #Handat e
12. Preferably, the nounting attachnent 18 has a perforate body 24, as
shown, & secndesuppart memicher 22 althesgh arfy numebercofisuppert menasnsrentld thisaisedy The
making it easier to heat and refl ow sol der during the assenhly process. A
pQof or afiest and second support members 20, 22 support the body 24 of the mounting attachment 18

generally parallel to the plane of the substrate 12. Preferably, the mounting attachment 18
has a perforate body 24, as shown, in order to reduce the mass of the mounting attachment
thereby making it easier to heat and reflow solder during the assembly process. A perforate
body 24 also provides apertures for a robot to easily pick and place the mounting attachment
15 18 during assembly. As used herein, the description perforate body shall include, but not be
limited to, a body having apertures, holes, bores, slots, slits, channels, indentations, or other
penetrations through or formations in the body.
The first support member 20 of the mounting attachment 18 is formed in a generally
U-shaped configuration comprising three portions: a first leg 26 extending from said body 24
20 of said mounting attachment 18, a first foot 28 extending generally perpendicularly from said
first leg 26, and a first spring clip 30 extending generally upwardly from said first foot 28.

Similarly, the preferred second support member 22 is also formed in a generally U-shaped



body 24 al so provides apertures for a robot to easily pick and pl ace the
nmounti ng attachnent 15 18 during assenbly. As used herein, the

descri pti oNOF8R192at e body shal |l indPude, but not be |inm tedPGHUSHW By

havi ng apertures, holes, bores, slots, slits, channels, indentations, ofr
ot her penetrations through or formations in the body. The first support

member gdhfiprdiid® coRHsina addona EEn?, Qgeéoﬁdffﬁét@ﬂlénﬁ PslGRE Eﬁﬂé{}%ﬁf\# ggaped

configuration conprising three portions: a first leg 26 exte rom said

body 24 |1d | [ 8 di
b0 ity coRRgARET TP 28 460 Bl BeoBel 5 Lo M ALY,
30 ' | d id first f 28. Simlarly, th
20,1 B SRR S Y el YR e Pe Sa Al 110
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conf i guASE9TinEdbibE ifest 3. 3¢ Busiobriformeddp whole or impart g6 sglderabie matariat such
spring clip 36, simlarly configured. The feet 28,34 of the support nenbers
20,522 anecepgederAdternativeiy, dbe supportmiemberst 20;22 widuhtinh ettadheremt 18 maay B¢l duri ng
t he manuf acturing assenbly process. Accordingly, the feet 28, 34 nust be
forned adheshvelyeattiched tg et thefma paalwied Bédt Rofidictive *poBH 6P ofher thedmalippper .

Al ternatively, the support nenbers 20,22 nounting attachnent 18 may be

adhesi vehpandtd aghiflet 0 the thermal pad with heat conductive epoxy or other
thermal Iy enhanced adhesi ves. The generally U shaped configuration of each

support nenb | r tacle, .socket r_seat xt ensi ons 38
of the hear arsiEngal s Fads' SRARMAROR of 3R Sipee meRRlr 10 s
comuni cati on W ta@t he moupting alta% ment 18 by pressing the extensions 38
of the REREPaSienROUKSt; OF t5at X eXIRpSions E&%@‘F beas ginkAG o tihe digat siek 484s plaged?
and the spring clips

10 in thermal communication with the mounting attachment 18 by pressing the extensions 38 of

the heat sink 40 into the support members 20,22 between the legs 26,32 and the spring clips
30,36. The spring clips 30,36 of the support members 20,22 are formed with an angle 42 to
ensure intimate physical contact with the extensions 38 of the heat sink 40. The support
members 20,22 may also be formed arcuate to ensure a good physical contact between the
15 heat sink extension 38 and the spring clips 30,36 of the support members 20,22. Similarly,
the legs 26,32 of the support members 20,22 are shown with an angle 44 to ensure good
physical contact with the heat sink extensions 38. The legs 26,32 may also be formed
arcuate. Additional angles may also be added to the legs 26,32 or spring clips 30,36 to
allow for increased surface area for contacting the extensions 38 of the heat sink 40. By
20 increasing the contacted surface area between the support members 20,22 and the heat sink
extensions 38, a larger thermal path is created from the mounting attachment 18 to the heat

sink 40, thereby allowing for more efficient and effective transfer of heat from the mounting



30, 36. The spring clips 30,36 of the support nenbers 20,22 are fornmed with
an angle 42 to ensure intimte physical contact with the extensi ons 38 of

t he heat sSYWARY2¥02The support nenbedd 20,22 may al so be for TRETHBIRIE t o
ensure a good physical contact between the 15 heat sink extension 38 and
the spring clips 30,36 of the support nenbers 20,22. Simlarly, the |egs
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contacting the extensions 38 qof the heat, sink 40. By 20 I ncreasing the
cont act88ReTating 3%‘@“%1@&0 g@t%@éﬁ@‘ﬁé“%ﬁ%‘ﬁ?ﬁ“%mers 20,22 and the heat sink
extensions 38, a larger thermal path is created fromthe nounting
attachnent 1 2 sesuliofithe forefoikg £0pfiguratien \the shpparhmembern20,224girbvide@ant and
effective transfer of heat fromthe nounting WO 99/ 21402

135 direct thermal connection betweenRiGe /eiOini2 3040d ahé awpmaNpad 84 @hilb ehd@imsl Nk
40. As used herein, "thermal path" refers to the path along which, or heat
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generatiing device 16 to the heat dissipating device ares t he
f or egoi figurati oIals nbers.20 22 provide a 5 . dipect
ter ol oot B PHRELAF B BeRER vl RRAGHS nkw dsnePll g taded 1 o

t he the | pa 4 is. in turn jn direct thermal ,conmuni cation with the heat
gener attf’gge%fe‘ﬁ%éo’pﬂ%@éo"i‘&g fj?ﬁ the prshmagutachise dastallatipn and exchange pftheat r om
the heat generati n&el ectronic device 16 to the heat sink 40, while

al | owi rsipksorItisheuld betnoted ibpbanyupembersefamating suppendmembersri2fh22 fand dsat sinkks.

It should be noted that any nunber of mating support nenbers 20,22 and heat
slbk  extensions 38 can be used to thermally connect the heat sink 40.

A locking mechanism may be incorporated into the mounting assembly 10 to ensure
the heat sink 40 does not separate from the mounting attachment 18. By incorporating
features 46 in the heat sink extensions 38 and maﬁng detents 48 in the support members
20,22, a simple releasable locking mechanism is obtained. When the heat sink extensions 38

15 are inserted into the support members 20,22, the detents 48 engage the features 46 to
removably secure the heat sink 40 to the mounting attachment 18. The present invention
contemplates the use of any number of other mating features on the heat sink 40 and the
mounting attachment 18 including slots, apertures, indentations, channels, detents, lips,
latches, etc.

20 Fig. 2 shows a multiple perspective view of an embodiment of the mounting
attachment 18. In particular, Fig. 2A shows the top view, Fig. 2B shows the front view, and

Fig. 2C shows the side view. As shown in Fig. 2A, the mounting attachment 18 has a



10 extensions 38 can be used to thermally connect the heat sink 40. A

| ocki ng mechani sm nay be incorporated into the nounting assenbly 10 to
ensure t havaeoeldznk 40 does not sebarate fromthe nountingPﬁ?ﬂé%Wﬁ@ﬁl 18.
By incorporating features 46 in the heat sink extensions 38 and nmating
detents 48 in the support nenbers 20,22, a sinple rel easable | ocking
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i nto the support nenbers the detent's 48 engage t'he features 46 to
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Fig. 2 shows a nultiple perspective view of an enbodi nrent of the nounting
at t acha@srhmest 18{o seflew spldgr duning assemblih oltshowld beoppted. digwereyy thateensughns t he
front view, and Fig. 2C shows the side view. As shown in Fig. 2A the

mdunt i mpterial aotstreemaindnlthe bady 24 bErva:eh el @pport members 20,22 to provili2 adequate
PCT/ US98/ 22447 perforate body 24. Incorporating perforations or apertures

i n t he shpiity 24 tRsmbtihttng RrdchMehO bRt I8 aadiieAPWHerPthet tieat 5Mk A0 iH Qnachee i®tbe 10.
In addition, a perforate body 24 reduces the mass of the nounting
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10 the body 24 of the mounting attachment 18, the apertures in the perforate body 24 provide

(

air flow to the bottom of the heat sink 40 adjacent the mounting attachment 18.
Fig. 2B shows a front view of the mounting attachment 18 with the first support
member 20 and the second support member 22 extending generally downward from the body
24 of the mounting- attachx%xcnt 18. The first support member 20 of the mounting attachment
15 18 is formed in a generally U-shaped configuration comprising three portions: a first leg 26
extending generally downward and perpendicular from said body 24 of said mounting
attachment 18, a first foot 28 extending substantially perpendicular from Said first leg 26, and
a first spring clip 30 extending generally upward and perpendicular from said first foot 28.
Similarly, the preferred second support member 22 is also formed in a generally U-shaped
20 configuration comprising a second leg 32, a second foot 34, and a second spring clip 36,
similarly configured. The spring clips 30,36 of the support members 20,22 are formed with

an angle 42 to ensure intimate physical contact with the heat sink extensions 38. The spring



thermal |y engage the heat sink 40 by resting the heat sink 40 in thermnal
contact with the body 24 of the nounting attachnent 18. Alternatlvel | f
the heat ¥@RY239%s supported abovel30 the body 24 of thBCHH é'j
attachment 18, the apertures in the perforate body 24 provide a|r flowto
the bottom of the heat sink 40 adjacent the nounting attachnent 18. Fig. 2B

shows %ngg 80{36VineyValtb He'Rriied afcdule t8ichaideFtod Iphysichlncdnbiet betwekn ShepBeutt
menber and t he second support nenber 22 extending generally downward
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e 26 clorgfpfgty?tgp,t gﬁl eang:'t@%ufpus stai_il%iqﬁsy per pen I#Mm sai i rst
perpendi cular fromsaid first foot 28. Sim I arI y the preferred second
suppor tordemteesolder the feet 28, ¥oinnditect theamalecnatagt Mgimmsmw pad 14 during the
configuration conprising a second | eg 32, a second foot 34, and a second

SPring shénibl§anamifadtiring process, agortich 50 b€ tiensupport chémiser82022 miisttbecfosmpdor t
menbers 20,22 are formed with an angle 42 to ensure intimte physical
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26, 32 may also be fornmed arcuate. In 5 order to solder the feet 28, 34

i A0di r ewounting adachment A8: ang thus theccarrespording)heightsS2iof iheuppest members

20,22, must be greater than or equal to the height of the heat generating electronic device
package 16 when surface mounted to the substrate 12. If the height 18 is equal to the height
of the heat generating elec.tronic device package 16, the body 24 of the mounting attachment
18 will directly contact the upper surface of the electronic device package 16. This may

15 provide a larger thermal path to transfer heat from the electronic device package 16 to the
mounting attachment 24. Alternatively, if the height is greater than that of the heat
generating device package 16, this configuration will allow for air flow between the
mounting attachment 18 and the device package 16 thus increasing the surface area for heat
dissipation from convection cooling.

20 Similarly, the width 54 of the mounting attachment 18 between the support members
20,22, and thus the corresponding width 54 of the body 24 of the mounting attachment 18,

must be greater than or equal to the width of the heat generating electronic device package



assenbly manufacturing process, a portion 50 of the support nenbers 20, 22
must be formed in whole or in part of a solderable material such as copper
Fig. 2 denooed2802re critical di mendidons of the nounting at tREHHEMW2248 | n
order to configure the nmounting assenbly 10 as shown in Fig. 1. In '
particul ar, the height 52 of the 10 nmounting attachnment 18, and thus the
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the mounting attachnment 18 will directly contact the upper surface of the
el ect r 6PRtACtARIHR the davisealfe Ifgthe prifdth igwpyeater than feoyidde o'éPh&mgégeqemmm pat h
to transfer heat fromthe electronic device package 16 to the nounting

at t achdevite 24, thi$ cenfigurdtionl will dlfow For dieflgitbetweegy tha imounting rattadimtent fl 8tand
heat generating device package 16, this configuration will allow for air

flow beig\gdricd D thusuindresdngithe 3arfagdired $orhedt Uhsipdeon frembesiveaionléolips
i ncreasing the surface area for heat dissipation fromconvection cooling.
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14 . . . PCT/ US98/ 22447 16 when surface nmpunted to the
subst r Zimbodiments whersin theospringgiips 30536 are tallcrtthan thedggm26.88 apd@lsgi dt h of t he
heat generating device 16, the nounting attachnent 18 will be in direct

t her malcooemplated by tthe presendidnventions. |f the width is greater than the width
of the heat generating
10 As noted, one purpose of the present invention is to provide for the post-manufacture
installation and exchange of different sized and shaped heat sinks. Fig. 3 shows various
forms and shapes of heat sinks 40 contemplated. Each heat sink has a different mass or
surface area. By exchanging heat sinks of differing mass and surface area, one can obtain
varying rates and amounts of heat dissipation. The heat sinks 40 each have extensions 38 to
15 insert into support members 20,22 of the mounting attachment 18. The heat sinks 40 may be
manufactured in any fashion so long as the heat sink 40 incorporates an extension 38 to
engage the support members 20,22 of the mounting attachment 18. Methods of
manufacturing heat sinks include, but are not limited to, stamping, extrusion, molding,
sawing, and forming. The extensions 38 of the various heat sink embodiments are shown as
20 walls or solid fins, however, these extensions may be noncontiguous pins to increase the

compliance of the extensions allowing for tolerance deviations in the support members 20,22

of the mounting attachment 18.



device 16, this configuration will allowfor air flow between the nounting
attachnent 18 and 5 the device 16 _thus increasing the surface area for
heat di ssif¥QOP8MO%r om convection codfing. Fig. 2C shows a siffeUPB@#EY the
mounting attachnent 18 and support nenber 22. In this enbodiment, the
spring clips 30,36 are slightly shorter than | egs 26,32. Enbodi nents

wher ei n t he Eigr drehows iapsaltdthatife ambodichdént of tieamouhting asyembly, B2 dibe¢ sabstrate
contenpl ated by the present invention. 10 As not ed, one purpose

of the 1, ahetermalpad 14thehehOgdietatingadevive jabRageord, -ata i najokity of the
installation and exchange of different sized and shaped heat sinks. Fig. 3
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10 of the overhang 56 parallel with the tab 58 of the heat generating device package 16. When

the mounting assembly 10 is heated to reflow the solder for the manufacturing assembly
process, the solder plug in the aperture 60 will reflow thereby soldering the overhang 56 to
the tab 58 of the heat generating electronic device package 16. The size of the tab 58 of the
heat generating device 16 will determine the proper amount of solder to be used in order to
15 adequately secure the overhang 56 to the tab 58 without having any runoff of excess solder.
The overhang 56 provides an additional thermal connection to the heat generating device
package 16 and thereby provides an increased thermal path to conduct heat away from the

heat generating electronic device package 16, through the mounting attachment 18 and to the

heat sink 40 for dissipation.
20
While the invention has been particularly shown and described with respect to specific

embodiments thereof, it is to be understood that various changes in form and detail may be



12, the thermal pad 14, the heat generating device package 16, and a
majority of the nounting attachnent 18 are the sanme as shown in Fig. 1. The
mount i ng WORRMEAt 18, however, fuldbéher conprises an over hR€F/BHERIHENI ng
fromthe body 24 of the nounting 5 attachnment 18. The overhang 56 is - _
formed such that a portion thereof is generally parallel and adjacent to a
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may be placed in an aperture 60 formed in the portion 10 of the overhang
56 parallel with the tab 58 of the heat generating device package 16. Wen
t he mounting assenbly 10 is heated to reflow the solder for the
manuf act uri ng assenbly process, the solder plug in the aperture 60 w ||
refl ow t hereby soldering the overhang 56 to the tab 58 of the heat
generating el ectronic device package 16. The size of the tab 58 of the heat
generating device 16 will determ ne the proper anount of solder to be used
in order to 15 adequately secure the overhang 56 to the tab 58 w t hout
havi ng any runoff of excess solder. The overhang 56 provides an additional

t hermal connection to the heat generating device package 16 and thereby
provi des an increased thermal path to conduct heat away fromthe heat
generating el ectronic device package 16, through the nmounting attachnent 18
and to the heat sink 40 for dissipation. 20 Wi le the invention has been
particularly shown and described with respect to specific enbodi nents
thereof, it is to be understood that various changes in formand detail may
be
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PCT/ US98/ 22447 made hereto without departing fromthe spirit and scope of
the preseNOPM¥M i on and shall be Bhconpassed within the s@&ﬂ@%ﬁnf'ﬁ%
appended cl ai ns. 1 7 Wat is clainmed is: 1. A heat sink nounting
assenbly, conprising: a substrate; a thermal pad SUppoLf '

subst r aVRat i chdmeddener ati ng devi ce package surface no r‘m,ﬂ}mmmmwg"
substrate, thermally coupled to said thermal pad; a heat* sithktnoun

at{ achnment ATRedtisffk fnBustiigdassethibly! @bmptisiagmel |y coupled to said thermal pad,
havi ng a body supported above said substrate by two support nenbers
ex%gndi ng genglfb%{rht)é' downward from said body, each said support nenber
comprising a T'eqg extending fromsaid body, a foot extending substantially
perpendi cular fromsajd leg,,and g spring clip extending generally upward
from said fo%fh,m&gijp‘g ?’t’é’ﬁ?g%q ﬁk URYTAEs | east one extension, thermally
coupled to said nounting attachment by sliding said extension into said
support nenbeheatigegenating dayige package quragedmewrted ¢ s3if substraie,i thermadlystoupled
menber such that the heat sink extension is held between said |l eg and said
spfi ng tolsajd tharmdlhgadgount i ng assenbly of claim 1, wherein said support
menber is configured such that said | eg, said foot, and said spring clip
fogm a gener ahkat sihiehpBBEng ffichaienBino8hted to said substrate in thermal communication

7 with said thermal pad, having a body supported above said substrate by at least one support

8 member extending generally downward from said body, said support member comprising a
9 leg extending from said body, a foot extending perpendicularly from said leg, and a spring
10 clip extending generally upward from said foot; and
11 a heat sink having at least one extehsion, thermally coupled to said mounting
12 attachment by sliding said extension into said support member, biasing said leg and said
13 spring clip of said support member such that the heat sink extension is held between said leg

14 and said spring clip.

1 2. The mounting assembly of claim 1, wherein said support member is configured such

2 that said leg, said foot, and said spring clip form a generally U-shaped configuration.

1 3. The mounting assembly of claim 1, wherein said substrate is generally planar and said
2 body of said mounting attachment is supported generally parallel to the plane of said

3 substrate.
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3. The nmounting assenbly of claim1, wh ate is generally
pl anar and said body of said nountin wmﬂmﬂlalﬁ orted eneral |y
paral | el tWO©BB1492ane of said subst rigt e eat P 9%?‘(16

devi ce package. 18 4. The nounting assenbly of claimi1, wherein said’
spring clip of said support member is angled, such that mhen sai d heat sink

| s 1i nser edThd hpuaBhel aSeRBY bf BRI wheR@h ki@ 3pfihg $Bp Gf IV saPpért miended isai d
extension of said heat sink are in nut ual cont act. 5. The m)untl ng assenbly -

SL cl ?Lgt’élm%en hthil xfsa?cPB ik isFin.% eg% 0 sath i QB ek ber dnéor%ﬁ‘b?tsﬁid

Sl n s inser
portion of, s cli | d ext ension of sald heat sink are in
muttual éBrﬁ’t‘%aft‘? q‘ﬂ% Fﬁ?ﬁ'ﬁ ‘#gf‘“?@%e@ﬁﬁ’tn%% m Pgyal GOtaEtar ein said | eg of
sai d support member is angl ed such that when said heat sink is inserted
into said support nenber, a portion of said | eg and said extension of said
heat sink are in nmutual contact. 7. The nounting assenbly of claim1,

whelr ei n sai The enpunting asstnsblp pb claimelyiveereia saidcspaing dipadf satldasuppbetrmembat ibeat
sink is inserted into said support nenber, a portion of said |leg and said

extensi Qrciate, Sat thx€ Shefisaid [al sink idsvAtd 26 sad isupport HeebeEP dPorfiéh 8 s8dbdl ¥
of clalml wher ei n the body of said m)untlng attac ment is a perforate

bo to qhgts attachment during
asg%rrbl y ngwtg reduce t 10%;?8998?3%;?%;&( I’IIIEI ng atéteg%lﬁlgrrent to allow for
easy heating to reflow solder during the assenbly process.

1 6. The mounting assembly of claim 1, wherein said leg of said support member is angled
2 such that when said heat sink is inserted into said support member, a portion of said leg and
3 said extension of said heat sink are in mutual contact.

1 7. The mounting assembly of claim 1, wherein said leg of said support member is arcuate
2 such that when said heat sink is inserted into said support member, a portion of said leg and
3 said extension of said heat sink are in mutual contact.

1 8. The mounting assembly of claim 1, wherein said mounting attachment has a perforate

2 body to allow robotic pick and placement of the mounting attachment during assembly and to
3 reduce the mass of said mounting attachment to allow for easy heating to reflow solder

4 during the assembly process.
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19 9. The nounting assenbly of claim 14mm,ﬂ,lmmllmrt si nk extension
has a feature f d therein and-sai sai |
attachrrentwﬂ?g’zg&ggti ng det ent formhsg t her @i nr sechs t hat V\h%ﬁ‘g%;éb%gglt
sink extension is inserted into said support nenber said detent will engage
said feature to secure said heat sink to said nounting attachnment. 10. The
nmolint i ng9asEhaimoyntirig assembly1qf cliioy & whereinisaid hpatrsinkrextbrsionhassafesturount i ng
attachnment has a feature fornmed therein and said heat sink extension has a
maRi ng €siredtthéreinnad daid spport membert Sfsaidvironnting ditdvhaiens haka edtiagsietent i S
inserted into said support nenber said detent wll engage said feature to

sequre ;Pléi';i)xgd"tﬁ@tkins, isiéh fHat SAed shUeat Sk RkieaGBABY insertdd int® §aiH%Hg§dr9 thember

assenbl claim1, wherein said nounting attachnment further Conprises an

ovegr hang_. endi ' ' Nk | i d
nedt  qontf SefERE VA subdl AR falRElo Rleidiie FRIHACO. A BIOUTRRR aplithedl
overhang is thermally coupled to said tab. 12. The nounting assenbly of
claim11l, wherein a portion of said overhang of said nounting attachnent is
substantially parallel to said tab of said heat generating electronic

devi ce. 10. 2%hqmoum assemblynef claioe kbWherein saidisupport mestber of 8aif dneyatisgsi on
of said heat sink conprises leg, a foot, and a spring clip in a generally
U- 2hapedttachinidng hash ifeanureaformed tiebrein apdrshid heat sink extension has a mating detent

3 formed therein, such that when said heat sink extension is inserted into said support member
4 said detent will engage said feature to secure said heat sink to said mounting attachment.

1 11. The mounting assembly of claim 1, wherein said mounting attachment further

2 comprises an overhang extending from said body of said mounting attachment, and said heat
3 generating electronic device further comprises a tab, wherein said overhang is thermally

4 coupled to said tab.

1 12. The mounting assembly of claim 11, wherein a portion of said overhang of said

2 mounting attachment is substantially parallel to said tab of said heat generating electronic

3 device.
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menber conprises a general ly planar n‘tmlwwgﬂﬂ“m&ﬁm support menber is
thermal |y coupled to said extension by ort nenber into
sai d ext e¥@9W21482r eby bi asing | ai d20eg and said spring cliB 2847
extension such that said support nenber is held therebetween. 14 A heat
sink nmounting attachment for rel easably securing a heat sink to a printed

ciycuit fa0adfle buntifg Q?éenﬁ?jTHF Blafily), %el‘\éxﬁ Bai@ eRfedbiof Qﬁ%ﬁﬁtﬂeag sﬁk %in'bﬁ@ésc

devi ce, conpr|5|ng a 'eg extendi ng downwar d

st ant I f, ntially
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substantl per pendi cu om sal foo n said foot, ad ted to
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sal d spring cI i p, are separated by a distance sufficient to accept an
ex4 ensicoupleddmsaidrexsensiondlyy sliding saidisuppartimembenipte saig extensionitberelyybiasiag
bi ased agai nst the extension of a heat sink. 15. The nounting attachnment of
clfi m shil leghumdesaid spring cippgfosaid exteision sdchthatdaidosupbongnahberdbiteldt has a
detent forned therein and said heat sink extension has a mating feature
fogmed §bRbehwensuch that when said heat sink extension is inserted into
sal d support nenber said detent will engage said feature to secure said
heat sink to said nounting attachnent. 21 16. The nounting attachnent
of claim 14, wherein said support nenber of sai d nounting attachnment has a

fe?ture ;gr rkegegths%ke{ngugtrgg g&lcgmhea%orm nk ten5| on has a .nmati ngmgstent

ent releas secunng a heat sink to a p circuit

2 board in thermal communication with a heat generating electronic device, comprising:

3 a body;

4 a leg extending substantially downward and perpendicular from said body;

5 a foot extending substantially perpendicular from said leg;

6 a spring clip extending substantially upward and perpendicular from said foot;

7 wherein said foot is adapted to surface mount to a thermal pad on a substrate; and

8 wherein said leg and said spring clip are separated by a distance sufficient to accept
9 an extension from a heat sink such that said spring clip and said leg are biased against the
10 extension of a heat sink.

1 15. The mounting assembly of claim 14, wherein said support member of said mounting
2 attachment has a detent formed therein and said heat sinic extension has a mating feature

3 formed therein, such that when said heat sink extension is inserted into said support member
4 said detent will engage said feature to secure said heat sink to said mounting attachment.
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fornmed therein, such that when said heat”“,“H“ HHHLHHL',S inserted into
sai d support nenber said detent will engage said measu to secure said
heat sink WO 9%e&i42nounting attachnel. 17. The nounting at tBEHHEN224Y
claim14, further conprising an overhang extending from said body and
shaped such that a surface of said overhang can be thermally coupled to a
heat di 9gi pFhé Abulnfig @Ssethble 8f cRBA 942 Whafkis kA8 isippurt mttibef f sdif - mdudigt

si nk nounting assenbly, conprising: a substrate; a thermal pad supported by

sad s f ; Wala i : aid
it r ARkt ha? o R ARREER dtbin’ R G RAF LR R WAL by
thermally c led to,said thern ad:;. a heat si.nk unting, attachnen

Uk 1 acdonmsih Bttt St Bawhet 7 beft ik Srrhifon. B RtineR ot Moog rgaber
thermal pad, having a boo[% supported above said substrate py at |east one
subpor tsaidedaient wilk engage saifl fegrestosepnrg saidheab siak fe seid aneunting mitachmeents ai d
body of said nounting attachnent thermally connecting said nounting
attachment to said tab of said heat generating device package; and a heat
sink thermally coupled to said nounting attachnent. 22 19. The nounting

assenbl y1of Theghtintihg d86itdy f 21400 14, Firthér complistigedl avghalg &aerlling fdhi N9
attachnment is substantially parallel to said tab of said heat generating

o751 e e o ISR b 6 5 g™ 1

3 electronic device.

1 18. A heat sink mounting assembly, comprising:

2 a substrate,

3 a thermal pad supported by said suﬁstrate;

4 a heat generating device package surface mounted to said éubstrate having a heat

5 dissipating tab, said heat generating device thermally coupled to said thermal pad;

6 a heat sink mounting attachment surface mounted to said substrate in thermal

7 communication with said thermal pad, having a body supported above said substrate by at
8 least one support member extending from said body;

9 an overhang extending from said body of said mounting attachment thermally
10 connecting said mounting attachment to said tab of said heat generating electronic device; and
11 a heat sink thermally coupled to said mounting attachment.
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nmounting attachment substantially paral I'ﬂlllﬂiﬂﬁilmﬂmmm sai d heat
generating el ectronic device package S tab of said device
package. 2WO9R#0%ounting assenbly &% claim 1, wherelin the RGT{I988R443,j d
support nenbers is such that the body of said heat sink mounting attachnent
is supported in direct thermal contact with the upper surface of the heat

gener at i v 9RY nfdanBAE kaeMbly8f clAlke 18D WhkieDla FORTIOHsali oGéritinp &f salter ei n

the width of the body of said heat sink nmount | ng attachnent i's such that

the |egy e@fgtn? d}ﬁt!@d"l% Euﬁy%ggl_rli pafaflet 3 Slid G6lof'sHRM HBAt gEMIhRY elbbidhit Ne

heat gen I ce packa

3 device package.

1 20. The mounting assembly of claim 19, wherein said portion of said overhang of said
2 mounting attachment substantially parallel to said tab of said heat generating electronic device

3 package is soldered to said tab of said device package.
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