; bce3e; T; Q<(dF6| T5; %W O 02/i1 139.1 PCT/ USOL/ 44849 M croel ectronic Lid

Desi gns, Heat Spreader Designs, and Sem conductor Packages TECHNI CAL FI .
This invemto @mipertains to microelectronic |id designs, haxtT/esmaagier

designs, and 5 sem conduct or packagi ng. BACKGROUND OF THE | NVENTI ON

159159’ Nbdern_senlconductor devrce packaolng typlcally i nvol ves provision

of a m croel SGiFAgCEronIC A6, e LS zng; and Semicondugtor Packades o5 5
chip) to protect the die durlng 10 transport The nlcroelectronlc lid can
be thermally conducted with the die so that heat generated fromthe die is
dispersedfiﬁgﬂmﬂgéLﬂﬂELDAccordingly, the lid can function as a heat
spreader in addifié @lerdion poHags tORicRBle8Sont IRT RdsBAS, h¥R sioer debighs, hipe die. A
Pprior %rt sem conduct or package i s descri bed with reference to Figs. 1-4.
Ref er riPng micondicioypackagingy. 1. t he package conprises a e 10 and a lid
30, which are initially provided as 15 separanﬁ‘ﬁmmmww WB se 10 can
'conpri se a substrate 12 whi ch can be a C|rcu construction,
such as, fRACKGROWND @Nj. A semicondust®r chip 14 is prOV|ded
in electrical qqs&%&&engrbn%&&dw@e;fabrzrgmg&yﬁéanar;rvswbgpraﬁs.aﬁarang construction
12, and can, for exanple, be connect to such circuit through sol der bead
el ectri calmicieles veT ¢ segticopructas die (plpp fefared faag aghipifogrotaot the dieiuging nt

materi@ kfankportP Y hﬁ'&gelé&r%lﬂﬂd é’dih tRYheBrhal BRI oh MREd v it theCdik Shthitheflalepitay 20
construction 12, and can co for exanple, an epoxy. The surface of

base 10 t Hzam the disisdisparsed mtgt he rhdmmqor%r&'mlml& C;an@ecaw qsaﬁe&f sgrgadeniBe in a

package C%aith&Hui?&noHﬂgHPQpﬁMeEtﬂecb&iar%?the'ﬁé erring next to lid 30, such
conprises a recessed surface 32 surrounded by a non recessed peripheral

portion 34. Li oA BOorArssmicongsictos paskageds depcsibed Hith raference éo Figs. ddp Referipe

rel ati onshjiiafiyroJ4. flamepa”"&a e@eﬁlp@sfes‘»%&ih '?Glhﬂ/déhﬁio mmﬁ akl.ﬁtqgry piogaskde of
lid 30 in the V|em/o % he surface 3 wll ultimately
be an §Snneeprasiie pigess. Brasetl &an rqsnnrlﬁe easqb@ter@ab?ewmhﬁeub% %mr fepimue and base 10,
and the swoﬁﬁe@n&ﬁswaé f&eexaﬂpneqtcﬁeu@wardaqaesemwoﬁu@@meﬁasKaeepm\Faéa in2 shows a
top view of a package 40 nprising lid 30 and base 10. A process step in

f ormati on e&ctrﬁa@@ag@tl%wrt%tm irguihpE eircutirefaigmefcopstiueting 12omd cyufaeramPlahown in
Fig. I, aruécme%eﬁsumerdurt%r&rgﬁrsorb@fs)eadléﬂectﬁdaﬂn%&oh&céwt egrbteqn he%“lo by
sealing peripheral portion 34 of |id 30 to the 30 base with seal ant

mat eri al 1€ Figily. Aseambmteealéwwvsﬂsé@r%%rn NSRRI R Rireecipiaiage 40 of
Fig. 20 an@nitubis 1225 cah béinpile foH eas.ﬂplwamp&as ehégurfaeé Siba¥d Dt & showh! 9. 3

are el ectrical i nt erconnects 42 extendln downwardly fromchip 14 to

el ect ri calipyige diwberltimately beran jongs upfacsip @ aqurlge ‘("Hﬁ{“"%‘r\’ofﬁh"i‘)edr“éﬂ‘dldrr’@d in

substrate 12. Atdirkih®Radk tid F0i fich SonyiR¥ rAcdsRalimdck ¥2 GRRUMEH by & nbilt er f ace
material 44 provided 35 gn chlp 14 and thermally connecting Lid 30 with

chip 14 t desssiedRemrbsrel pertigreis itdh3 & 33 Romnrises e aurfase 36 talfs BPPPPsingnat eri al 44

wer e not ReR6aBRhAip tOSuries B, ﬁrﬂfﬂc@&ﬂiﬂgly\kliﬁahls @ hitdBn t.ﬂm@rsmalor Nd SORAMCLidW 6f Fig.
naterl , I|d 30 woul d _si

croel ectroni id, However, if
mat er i% | 44 The surfac ¢ gl 500 wijl “li)“%‘b any inagy syrf frseﬁc @%“f Ha"li?g‘i%’"ln@ﬁ with
conduct i vaidmtaad bade,10) dnd tiRQuifatd 86 WaNBe ASuter Bafice S KageW' th the term
heat spreader underifood to.indicate a co imarily spreads

nstr.uc

heat in two di kst BRYS 2 oRividroraRaTkaps G aRmpEising h@a&m se 18 ¢ Pracesy iP5t r at es
t hedpat(:: kagg fdl'ﬂraﬁk;n dfipdckage 41 ik l&ﬁg‘gﬂ l{dCBtO&chﬁﬂ?XE ggdﬂgliraﬁ&l §hb€vﬁ‘ Hohg, @ hlvab @Hs& y S
conductive, inter mat er.i a eria can co [
GELVETTM %F‘LW&F SEépmérdéiOéﬁ %eﬁle%v%?ealﬂlbé S?%*’B&Pﬁ&’i‘é&?a&f‘lm“%t°é?ﬁé?ef°dﬂgl
Inc. Heat wbdwitbakarmaaipié.se, for exanple, alum num having a shape mhlch
i ncorporates n ro ) 0 ectln fins_ and/ or posts e heat . sink 0 i's
_di stinguished ff' Wgéf 0 g@ VIew W"Pﬁ‘hﬁheﬁ@%?ges‘}o&g%z @éﬁ@?%@ Keat in

three di rremgblaaswum Bisb eg. Araawsfbma Fik03 dck eeaﬂc&mtm&hb@mé@en@lﬂg costly to
Iexrty of lid 30, Accordin , ul d be

fabricate a lid B{ t he c
desired t glogayard pfv'?fhgrladé& cEIcal anschihe ehipwith gireyigy@ot Wﬁw InTHE
| NVENTI ON slibﬁraterl\ze Ndd RN AN CRIFIBRREOSa tknfa0f bofdubiR iferbR6 na@fall44 Gfovideaat

duct k | ect lid
ek RO I LT TN T A R e Ty

into lid 30. If materlal 44 were not present, or were replaced with a non-thermally conductive

material, 1id 30 would simply be a microelectronic lid. However, if material 44 is a thermally
LWL

(ATENIMNARD -
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of the present invention, a mcroelectronic Iid conprises a material having
a rectangul ar peripheral shape that defines 4 peripheral sides. Further,
the Iid hwoO q@uapecti ng peripheral rails along Less than alRCTgsoihes49

peri pheral edge. For instance, the lid can have projecting peripheral rails

along only 2 of the sjd, Al t.ernat|vel such cro ectro an be
oot bod caESve AL ) FoPelainas &hee OB ARG s O HoPira tdstyond
peri pheralto ﬁ.dg@ts a chistrlictidn @at piGardd gecadiReat MGwa dipiensivay, rattel hkRskreé han t he
ot her 2 ecéil? The invention al so enconpasses heat spreaders having the
above- des ‘T“B‘é’&“%hapes of the microelectronic lids, and conprising

nat ]garl albls Wi t hI Fag. U hRustimtes m@pd;;aggelmlofmglof atfabhelde@gshealaﬂk wgﬁcﬁ@gﬁ;’mﬁndﬂgl vin,
prefer east 150 wat neter-kelvin, and nore prefera reater
Phan 28 200m ekt etee macstel o n Mytefiah3g gan coppriseelop GELVERDY waich i
spreader s cemmefe MFEV&Bble‘ﬁ‘éﬂﬂlI&ky@éu InRfna6SHAE el FRASMK J03ah Yoriris; geper , and
‘can have a thermal conductivity of about 350 watts/ nmeter Kelvin. In other

enbodi ment¥AmRle @ UTUBHM BANEAREARS VEHE BORIFHSIMErNS Prjectts, fing Andlesrnosts
essent i al |The Aéat Sinki 5D Blélﬁ&m?ﬂﬂle@ﬂ‘ﬂmhal‘éﬁ spreddag it HeRNEHGDIdispbryes Bbat @R 220
watts/ nmeter-kel vin. 30 BRI EF DESCRI PTI ON OF THE DRAW NGS Preferred

embodi mentdimgsioph gatherthantVon are descri bed bel ow with reference to the
fol | owpng acconpanye pHbRimH mscostﬁltgfabﬁcdte%mﬁuva@rtﬁémtpleﬁnybﬁwmf a

m cr oel ectronlc ackage at a prelimnary s prior art nmethod for
fornming a8 ; 1t B g desrgsie deyHER meray a"qr?edp%rm'eh fesigméparate froma
35 base. The I|d |s shown in a bottomview, and the base is shown in top
view. Fig. 2 is a V|ewof a RIT kage conprising the lid and base of Fig. I,
and i s shAWMMARYOFTIHE INY WNO2/ . 1139-t PCT/USOL/.1.t8.19 Fig. 3is a

view of the Fi gpe %v@ﬂﬁiﬁ%ﬁ&mﬁﬂﬁk‘é@mﬁk&l&&r&nﬁkﬁpa&d@@ lids, Beat Sjiréaded, @ a Vi ew of
t he Flg 2 package shown al ong the cross secti onal vi ew of Fig. 3, and
t

shown 1at depicenductey E?ﬁk@\?%??“%ﬁ%‘éﬂ%?ﬁ'eqf@“? Hdy or geat sprgaders. Ilrrpag"cu@r pspegfs

di agr ammatd the PRIsER MvEAtRY, Phicfoelbcf sl EohpAitds @ nl.dtéixal mvm’glatre&ﬁ@&wel y a heat
spr eader, encon*ﬁ)assed by the present.  invention. Fig Si de vi ew of
ra

the Fig. ®eriphgral ghage that defines Meeweﬁarl silese Fyther, the lid EPS|PFPJ‘%96%P%'QP‘TT€ME“\‘/& th a

base, and afohgwas fhhn Al AR ptiphaiedSd. @Rr Mbtarfce) thi rmcaa m&ﬁrgﬁhﬁ@tpémeﬁl package
enconpassed i nvention. The base o i.S shown in top

t he present
view, whi &l S@Y?@gw‘a%g theysisign Aeraivelsneh 'Ewoe%efrwbhdg agnjog degernbed 2y ew of a
package assmpiNifth gbnbrailyicb@nduile shdpé defincheidefipithal ilges, with TbfJhe e‘aFéssmamg

cross-sectional view of the package of Fig. 8 shown along the [ine 9-9.
Fig. 10 i < e&eaper Juckness tan fieqt e\’/?éﬁ?\ge&f the Fig. 8 package shown al ong the

line 9-9, and %@meﬂton&lsﬁreﬂ&ﬂﬁ:ﬁéssﬂle&tsﬁ&a&bﬂlﬁeﬁgﬂmabbﬂ deBétibe®dhafds@fthd. Fi g.
11 is a sideview of the F si dev| ew of the

Fig. 8 p adlklg{@glect@ﬁ& lids, and ¢ %Wrg%m%lé éwt&nattlppnaﬁl con(}uctmty o% at least 100

watts/meter-kelvin, preferably at least 150 watts/meter-kelvin, and more preferably greater than

25 200 watts/meter-kelvin. In particular embodiments, the heat spreaders can comprise, consist or,
or consist essentially of copper, and can have a thermal conductivity of about 350 watts/meter-
Kelvin. In other embodiments, the heat spreaders can comprise, consist of, or consist essentially

of aluminum, and can have a thermal conductivity of about 220 watts/meter-kelvin,

30 BRIEF DESCRIPTION OF THE DRAWINGS
Preferred embodiments of the invention are described below with reference to the
following accompanying drawings.
Fig. 1 is a diagrammatic view of a microelectronic package at a preliminary step of a
prior art method for forming a package, and is shown comprising a lid which is separate from a
35  base. The lid is shown in a bottom view, and the base is shown in top view.
Fig. 2 is a view of a package comprising the lid and base of Fig. 1, and is shown in top

view.
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enbodi nent of the present invention different than that of Fig. 11. Fig. 13
is an isonetric view of a piece of lid stock at a prelimnary step of

form ng | wadso2imsemccordance with a nethod of the present irmpcamiSoonsssdi g. 14
is an isonetric view of the lid stock of Fig. 13 shown at a processing step

20 subsequent to. that of Fig. 13 TAl LED SCRI .PTI OF THE PREFERRED
EMBODI MENTS A nmgl,%rgaaééet“f%fjﬁ'?%“'ﬁi %?a%g’rge hawyalong;theding 39' heat si nk,
enconpassed by Fiaes RaBsmNdf the Wig/ T padKage Sho@Slonic HRctrvs bdttiomdl @le@RERigt R ald 9. 5,
and is shovwog‘%ener al I%/ as a bi d 100. Li gFiOO conprises a 25 generally
r ect angul afnoeRAh2 PSSR Fubtequsnt i eLFig 3 enconpassed by the present
invention, W thFgush al(llﬁdgﬁi’mrﬁdﬁiﬁ[b@&oﬂn lnﬁbvwﬂh lngcrcﬁe‘lwro;amain;méalterﬁzitrvelyhaéat
striangular, pentagonal, qr other po onal shapes). Lid 100 conprises a
peri phe$y %?ﬁdﬁ’eB‘%ﬁVP?SFF@q’P’d'EﬁPrEﬁQ‘E‘EVQI"g‘?}' 104, 106 and 108. Lid 100 al so
conpri ses a recepse asidkvaseoftddrigVdidh i s coextensive with the surface of
sedges 102 and 106;_and raised_raij lcf' 112 and 114 a\;gni ch e%ltend al %gl? edges
@ a 1

108 and 104. 30YEdAe Vit Fig; ylid HeopBinganduth apass, ppdhgwh st RIABIINGY i bl e

in the Vi ewepbf foinfing Hmicrdeleehionis pddRagRRACSHIpAGed BY tht pREent Mveitioh K bdst@f A
difference_between the lid 100 of FIg. 5 and the prior art lid 30 (shown in
Fig. 1) isFiEn715580%bi tepXishgvhilgithedil ipghopndhlotiomieng 114) ext endi ng al ong

only ajpart of #lhes QQ&%&W@WWQB&J}(@akdeﬁlbleh_ﬂtim@th@ﬁ&andtH%@ecﬁTPiig?V. art lid 30
has a raised portion (34} extending al on%talts entire periphery. 35 1In the

[ ( ] . her
shown enmbodi menfis ? iS¢ c1sesCHA! viewof thepadagaffdie shayyponedhgilite?ed- 1 ai sed
peripheral portiFRN$0 18k Grosd-R8GoriaVWie® RPMS Fipds pictiase shdbitalamthnd (5e)9-Bfand he
peri pheral shape, while the éemai nin tﬁg, s| des (102 and 106) do not have
rai sed por BHBHSAt & RIETHRIPSHTIERTY ?F@“‘P‘ﬁ&"g?té’ %ihate 3 WO 02/ ~139~

PCT/USQ /. | - 489 x| ERb sidbviéw 61the B8 padkiigef act, the only raised portions
associ ated with_edges 102 and 106 are tkhe termnal] ends of raised portions
®

112 antP 1 14, wFtthIshapideyier obibe fig: § Rekpasgindifaowt 3esrdasrsVia and 114 t hat

contact edg@bodiflent 8NMle pie&nt MM&iltioh alffttdnbthar@itlorpRs1nf rails 112 and. 114 are
identified in Fig. 5 by the |abel 115. Accordi ntgl y,..edge 102 has ap,expanse

126 ext endi ng aF8nlp 2k HemetHg yiepl pdise pididsash pt ariglimindry stsp of tormigg idsin 5 g
114, and syeddrdaxeanthe malod of thtQPreseii®Rakione! ative to surface 110. Simlarly,
edge 106 has an_ex fmse, | 28 ext endi ng. bet gegn term nal ends 115 which is
not raised rel af fgvg 1 gn ispmeteig ey thepjdgtock oblig Js shown g RIPEHHINSSIEPi 0 100

al ong 2Me §ﬂtﬂ@1uéﬁ60th§lﬂfhig$i:de viewillustrates the relationship of rails
112 and 114 relative to surface 110, and further shows expanse 128 ' 10
extendi ng between rails 112 and 114. Rails | 12 and 114 define a groove 119
ext endi ng DPIATAADEDVFESCRIPIEON GF THIE PROFERREDEMBOBIMENTHO0 of Figs. 5 and

"L" of .about

6 are a wwdth "W of about 3 .35 mllipeters: a |l ength 35
0. 35 1 1 et or & mBroglRgRanc ik pRAEmatiely s RSt encomPE LYt pre L Byegtion
Further, gisaRyeibddRiticRferdndy® Fig.deaidis sHownQ@Eneadligut a fid 60@). Kid 3000¢dnlprisestaer s. 15
Referripg next to Fig. 7 1id.10Q is shown adjacent base 15Q, which is
ot el Bty Sectanthier Shape or g hes SHR hr e s A Roatee by BB eS| b
four peri phehahchet@eshapes icludirg for eddniple, circular, triangular, pentagonal, or other

polygonal shapes). Lid 100 comprises a periphery defined by the four edges 102, 104, 106 and

108. Lid 100 also comprises a recessed surface 110, which is coextensive with the surface of
edges 102 and 106; and raised rails 112 and 114 which extend along edges 108 and 104.
30  Additionally, lid 100 comprises a surface 120 (not visible in the view of Fig. 5) which is in
opposing relation to surface 110.
A difference between the lid 100 of Fig. 5 and the prior art lid 30 (shown in Fig. 1) is in
lid 100 having raised portions (112 and 114) extending along only a part of the periphery of the
lid. In contrast, the prior art lid 30 has a raised portion (34) extending along its entire periphery.
35 In the shown embodiment, lid 100 comprises a rectangular shape, and the raised
peripheral portions are along two opposing sides (104 and 108) of the peripheral shape, while the

remaining two sides (102 and 106) do not have raised portions extending along the predominate
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and 157), and is simlar to the base 10 of Fig. 1 in that it conprises a
die 14 over a substrate 12. Further, base 150 conprises a sealant 16

provi ded wiD®ag139¢r i pheral edges of the substrate. ' HowevecCcT/usodsdsier ence
bet ween base 150 of Fig. 7 and base 10 is that the seal ant 16 is provided

20 along only two of th eripheral, edges of sub tr e 150,
ot her©naelt g eressr SuBoip Pak s PR GR AR Dhsees b2 ) R et

Seal ant 1aemﬁnamembﬂer&eab&ﬁ@stlmmﬁd/\mpemr sﬁlbl@érﬁils badgﬂﬁr@oﬁsroepaﬂ&ﬁtlrzat e 12
of base 150 .t ely contact raised grall?assocr ated with |id

100. In a %P&&@@gﬁ%@@ﬁ%@gﬁ%@@d&én?ﬂ%@fme! PQST‘O'Fr 13 3nd 1barei s pi aced

over base d&lific@MEig by el igbel 113. aﬁﬂ:doraf-hglyaé’@e $(¢zﬂlﬁ1@dn éﬂﬁhdgsltzﬁkg&dh@%ﬁm k
| S SNO I N | asS, a package

»seal ant. 16 . to, form a pack Suc

200, and dpeeder earwe'rlgnai%&(m ﬂfh il 128 114y prdsu Parse 11t ngtraistdy’ 100
bei ng Vi sitblaive tRadrRce 1 100 SiBikdrty! Qigk |195 ha3 an &%Ks@ggs éRbhdirfy et tekfinal ends
*Cross- sectr onal vr ew al gaegathe i ne 9 of Fig. 8. Such cross-sectional
vi ew shows! 8 8Yhifs tve nvERseldOdi e 14 with substrate 12. 30 Al so,

the .cross- Sec“ﬁ@%'sh&\b@d’%x&ehﬂé’\ﬁoﬂrd Aelong &% sfdenogdsieative oRwditgtrdds @pd |id
100. Layer 2QZ can co ris or exanple, a thermally conductive material.

It layer Zelouenskppef e&% 12 aPE%}WIaF‘;V/“@éH%EtUQ/é""n@FB?PS pws eXpafise 138 100 can

functilon asteadingBdiwSRTARASL ahd1 1l KaNIPALANY SBE deBBOE ERLRA DYxhdingd 4. | N
alternative enbodi ments, |ayer 202 can be omitted, or can be replaced with

a non therth“éF‘?e?”eGErnductr ve material. In either of such alternative:

embodi ments, | '}g{eﬁagﬁq*’&u'nénsfdd%fdm@ﬂd3&)&%@% MRS £GAdHPWE of dpdud d3‘3+@r39t ect
die 14, but will genérally not effectively dissipate heat fromdie 14, and
accor di nglnyillidtérs; adengte Liiof #hozetﬁ fal:SSanﬁiemters pnéathéigknesq “T” v@b@gﬂlﬁs‘@ﬂd

PCT/ USOL/ mlllm§ ters9 I<L11rth grc])‘e 15 3an ela%iee h Fou%to 6S+Q)r 1[li e!ft preferably
conprises'a ha R SThE'C ESHalC |vr y of “at eas 5o

wat t s/let er - kel Rﬂfmmganadt tmfhga Tplt 108G shpwatadjheeaist ba&éﬂ)S();vamtch/isrmdimt&g kotien. I n

particular e , |d10c [ mat er rrral
conduct i vif V%B%yl'xces fosm Q%ﬁt ? g*ﬁgﬁgomﬁfléfsafom PeER féeﬁal ggges](f;%? @)%a

copper or aal llﬁﬂ)mnrhls dlmnlzemdathdbmrlt)saang Winitiedt itlcordlpriefa drarrprorv&esma;trmeual I | C
mat eri al , be .ni cke corrpri ses
Copper or Tifiien bk A oRBa s 5Bl Chreed Fiper D ERT Fouss b ihoARS g o

t hi ckness Hdweatr, hérﬁstemalimMeeBbmdﬁ(Mﬁlg Thaad base k@ lis thdt dlici sngars a6 ispratidedt t he
under |y ng,lid LS a urt her r

repro écr g"Iloengsoﬂryf ac tﬁo?en gﬁrgfr:ee osgzﬁ%[ﬂ%?gbﬁore tﬁererrrtgg ‘iﬂ rfgce{E? ate

materi al s peaghervébdlgeass wasrdoachaitic m'.edeo t Sealnpiob6yis provid & Aexfegthe twogperiphetalt 0 Fi g.
10, packa 0 f b8 il sink. 5 t he
package, %%5% ogthﬁ%gs %tg?%t er eg}:sg) Ez%w&l)ﬁ{t}:ﬁ%{ !—"ﬁgmﬁ&’ Segir nkB0 Omtte%wq age
200. Heat ¥Dnk 50 and thermal interface 52 can conprise, for exarrpl e, the
materials descry o 2t uction of
Fig. 4. Referri hlé%%g%gqggte& Jb@eqﬁit%ﬁgt °§§ lfaelggbé lﬂéceﬁﬁ\t,er%%@ﬁé(ﬁ S Jown in a
si de ¥Pew.raiBhid2etd bldkE: fdlad agamsﬁbt bash ewith scrahmt HetoSpraea mcmgeosucﬁrpgckagcnst o
sinplify t . uld be
n' Che Soriiart Lt By o B0, do opSife e R h RpRil Wiyl Rad oty C

vi ew of Fil§0 bgihg wiibles t hat there is a gap 250 at the end of package 200
correspondi ng t ¥ES .

typically be nalgef%v{/ %ﬁﬁo?ﬁé par Pllce{’gg?g(?lsjg% gﬁgrrré)rgr %eétu};n%@wgl%g%we#m? 9n?/entr on
can be | efdf FigaBi chedrosmmrwewfshqws spklerdwadsrd donngctirig die ga\pltlﬂﬁbﬂti& 2o
preve di i t trating i nd
Subst 0t o At Me Ry R GRTHATARN Ciniet 267 BARGHERIeLR BITMERTII! Fadelto?)

Wi t hi n t hecageqmpriSeidor example,| athermabyeebndvctiFe materddl, Ilkwer 802 cogmwpisedB@hermaliyi | | ed:
with afil] { . | xarrple
epoy. i 1SRl B, i 100 T Sl pd0E A0 R bt By 81D 00
by. appl yidigl4. He altdnpative embeadandnts, layert202 gaybe25ittedAbrtcan hateplacddyyithfd rioher

mat eri al e f for
exanl e, %ﬁ&mgwgcé)ggusc?%@%hgﬁﬂ B\,Jl@& of%r?ch aggrmﬁ}v'e gﬂagélmgﬁﬁhﬁgﬁ? l&g?funct{og rial at
edges 3551 aanmlmﬁﬂeqybms drbm pralee d1€5131 biFtlvgll gmﬂralmﬁomffecthelymis@ehﬁreat fromniid on
can be adwan 0 s (such as, for exanple, the
lid 30 of lgi ér@qﬁ&%ﬁn lﬂqﬂ Aﬁ\(ﬁe ﬁt%(%& !(I:Saarrhe eSE)rserL’&eql er to manufacture than the
prior art lids. Lid 100 can be fornmed by, for exanpl e, the processing of
Figs. 13 and 14. Referring 30 initiallysto Fig. 13, a bar 300 of lid stock
is provided. The bar conprises dinensi ons "A'", "X', and "Y". D nension "X
corresponds to a vvrdth al ong edge 106 of a finished Iid 100 (Figs. 5 and
6), and dinmension "Y' corresponds to a thickness of rails 112 and 114 of a
f| n| shed Ird 100 The dr rrensr on "A" is preferably Ionger rhan sever al
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100. 35 Referring next to Fig. 14, bar 300 is machined to forma groove 302
extendi ng along a surface of the bar. G oove 302 defines rails 112 and 114
ext endi ngwalmng3sedges of the lid stock. The stock can subsequeseiliyspe cut
al ong dashed |ines 304 and 306 to define separated |ids |00, WO 02/ - 1139
PCTI USO / ~~8-49 400 an ara d lids can subse

subj ected to eI%Eggg%ﬁsélf‘ﬁ’%‘?ga??ﬂ?tﬂ’é?a;? E"?Og’pﬁ't%?lar"éa&er Fﬁ]?ﬁ’én?%t eri al
of tEebl i d&ndtﬁhhlfg%tgﬂleﬂt g60 waitf&/n@d%d -kkHin, hﬂcuﬁéré péreectly arlaﬁﬁlsss) Wit/ rtert 3 I Ih d
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shape. WO 02/°A39- 4, PCT/ USOL/ ~, 18- 19 CLAI M5
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peri pheral sides of the perlpheral d%r and wherein the rail extends al ong

two ‘of thempyethegnalintpriace materialgyas well a3 é‘H‘Efe“%FtBF%m nate portion of ' 'the
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al ong whi cthe pask ?%ea'}dé‘uthef@%'tlétﬁﬁ?eé?ém?“ﬁaﬁ'ﬁg&%F‘Hb5?&F%P?“é‘ﬁgft Ooheztgischor
The m cr oejngeherMmifterfice SQf:aeroﬁ{pﬁbeZ foMad ngnen tHeatdrRRIdBREAVE PdboSd W dEretebende
square shape. 5. The microelectronic |id of claim1l incorporated within a
m cr oel ect P& REiopat RongEuctipmef Big 4ackage conprising: a base: a chip

supported by thﬁet&ﬁﬁgn@@{lﬁh%h& ms&&@e@oo bOME® ik mw&wasmelewhrmecﬂl e chip
accor dj ngI bei ng package etween the mcroelectronic lid_and the base. 25

6. Theomi ciihHs eekshom b hrsidedey of g 1 tomplify dhestravipg ithqueh ddt 0 deronic 1i d

has a ther mbrs@emdﬁ%hwlwom betth thelRbr GHpadkhgel 00 avBlubediye for K@mpid) Figand
further conprising a.t errralsl(}%/ﬂtconductlve connection between the

mi cr oel ect $-oHeisY of Eigd | sheavsdhat theredipa gap 2pat the endpfpackeplOcoresgortingdp ai m 6

wher ei n theespa%ectsewdeﬁ%rsqm &nd 114, b@&lgapwneweduyq)emﬁtw iaMdl tnypagfcuf | east
about 150 watts/ neter-Kel vin. Belg% nIetronlc lid of cl 6

i m
wher ei n t henRoAEReHEs) b thePEriFnt “l"F‘EP‘Wé’E“ BWENFEE b Istdgsitsfl 1oy &1 Fast
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wherein the mcroel ectraonic lid co ses
such can be accomplished %y pr0v1d(1:ngrzlpir ]ier mateneﬁ prtﬁm the gap. Such is illustrated in Fig.

12, wherein gap 250 is filled with a filler material 260. Filler material 260 can comprise, for
example, epoxy. Filler material 260 can be provided after formation of package 200 by applying
the filler material into gap 250. Alternatively, filler material 250 can be provided before

25  formation of package 200 at, for example, the processing step of Fig. 7, by providing the filler
material at edges 151 and 153 of substrate 150.

The lid 100 of the present invention can be advantageous relative to prior art lids (such
as, for example, the lid 30 of Fig. 1) in that lid 100 can be simpler to manufacture than the prior
art lids. Lid 100 can be formed by, for example, the processing of Figs. 13 and 14. Referring

30 initially to Fig. 13, a bar 300 of lid stock is provided. The bar comprises dimensions “A”, “X”,
and “Y”. Dimension “X” corresponds to a width along edge 106 of a finished lid 100 (Figs. 5
and 6), and dimension “Y corresponds to a thickness of rails 112 and 114 of a finished lid 100.
The dimension “A” is preferably longer than several integral lengths of edge 108 of a finished lid
100.

35 Referring next to Fig. 14, bar 300 is machined to form a groove 302 extending along a
surface of the bar. Groove 302 defines rails 112 and 114 extending along edges of the lid stock.
The stock can subsequently be cut along dashed lines 304 and 306 to define separated lids 100,

5



7 WO 02/ A39-t PCT/USOL/-t.48-t9 10. The mcroelectronic lid of claim®6
wherein the mcroelectronic lid conprises alum num 11. The m croel ectronic
lid of clwiomMxanprising copper. 5 12. The m croel ectroniPCTiSé1/04842| ai m 1
consisting essentially of copper. 13. The microelectronic lid of claiml
consi sting, of c¢o r. .10 14, m croel ecironic lid of claim 1l consisting
essenti al |‘§P°6Pgﬁﬂﬁf gqh-eﬂ)‘?’%&egﬂatégg%eﬁaf‘ S‘ihﬁ?q“‘mé' beis l%'?féeldéﬁflreﬁmpiat'f“? %aél?et laim1
consi sti ngpladngh®dedireduvat théimaefif thelds. The mi croel ectronic lid of claiml
consi sting essentially of _nickel-plated copper. 15 17. The m crqelectronic
lid of claim1 &l??é‘gl%%(ﬁgf’ld%?‘ft‘} ‘i‘H%TaI% pé?ct?BJ) ?.Ed fgck bPFlgOOIFFE‘F 1e8d% r oni ¢
Ili d of cl afofh &roomFu2] ilsisn@bfﬁnaaisfwa*thamg gﬁeqlt_i-r?henqﬁr@ﬁdéléﬂ aaeinamﬁ?de%jsdlg?f fl ai.m
consisting essential |y of alum nuy e mecr ect.rqni ¢ of claim
1 consi’st | WIPreip theisipaved itersa] 9* el 4 forBe] bcPainga 4 magrialdpigiasioWbnsi st | ng
essenti al | ghag. metal -plated alum num 25 22. The microelectronic |id of
claim1 consisting of netal -plated alum num 23. The mcroelectronic lid of
claim1l1 consisting essentially of nickel-plated alum num 30 24. The
m croel ectronic lid of claim1 consisting of nickel-plated alumnum 25. A
met hod of formng a plurality of mcroelectronic lids, conprising:
providing a bar of lid stock; ~ formng a groove along a side of the bar;
and 35 after formng the groove, cutting the bar into a plurality of
separated m croelectronic lids. s WO 02/.1139.t PCT/USQOL/.1~8~9 26. The
met hod of cl aim 25 wherein the bar conprises alum num 27. The method of
claim25 wherein the bar conprises copper. 5 28. The nethod of claim25
wherein the bar conprises a first metallic material, and further conprising
el ectroplating the separated mcroelectronic lids with a second netallic
material. 29. The nethod of claim25 wherein the bar conprises alum num or
copper, and further conprising electroplating the separated m croel ectronic
lids with nickel. 10 30. The nethod of claim 25 further conprising
i ncorporating.at |east one of the mcroelectronic lids into a
m croel ectroni c package, the incorporating conprising: providing a chip
supported by da base; and adhering the mcroelectronic lid to the base and
over the chip; the chip accordingly 15 bei ng packaged between the
m croel ectronic |lid and the base. 31. A nethod of formng a plurality of
m croel ectronic lids, conprising: extruding a |lid stock material into a
shape of a bar having a side, and a groove extending along the side; and




20 after extruding the material, cutting the bar into a plurality of
separated mcroelectronic lids. 32. The nethod of claim 31 wherein the |id
stock matwoi@iizenpri ses al um num 25 33. The nmet hod of cIPAITWISDL/448H2r ei n
the lid stock material conprises copper. 34. The method of claim 31 wherein
the lid st8 Kk terial conprises a first nmetallic material, and further
conprising—éﬁgggroplating the separated mcroelectronic lids with a second
metallic material. 30 35. The nmethod of claim 31 wherein the |id stock

mat eri al conprises .al ninunhgr copper, and further conprising

el ectropl ati ng tAELEPHGUE JofioBPHePEct ronic lids with nickel. a 9 WO
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a base;

a chip supported by the base; and
the microelectronic lid over the chip; the chip accordingly being packaged
between the microelectronic lid and the base.
25
6. The microelectronic package of claim 5 wherein the microelectronic lid has a thermal
conductivity of at least about100 watts/meter-Kelvin; and further comprising a thermally

conductive connection between the microelectronic lid and the chip.

30 7. The microelectronic lid of claim 6 wherein the microelectronic lid has a thermal

conductivity of at least about 150 watts/meter-Kelvin.

8. The microelectronic lid of claim 6 wherein the microelectronic lid has a thermal
conductivity of at least about 200 watts/meter-Kelvin.
35

9. The microelectronic lid of claim 6 wherein the microelectronic lid comprises copper.
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12. The microelectronic lid of claim 1 consisting eésentially of copper.
13. The microelectronic lid of claim 1 consisting of copper.
10 14 The microelectronic lid of claim 1 consisting essentially of metal-plated copper.
15. The microelectronic lid of claim 1 consisting of metal-plated copper.
16. The microelectronic lid of claim 1 consisting essentially of nickel-plated copper.
15 ;
17. The microelectronic lid of claim 1 consisting of nickel-plated copper.
18. The microelectronic lid of claim 1 comprising aluminum.
20 19. The microelectronic lid of claim 1 consisting essentially of alominum.
20. The microelectronic lid of claim 1 consisting of aluminum.
21. The microelectronic lid of claim 1 consisting essentially of metal-plated aluminum.
25
22. The microelectronic lid of claim 1 consisting of metal-plated aluminum.
23. The microelectronic lid of claim 1 consisting essentially of nickel-plated aluminum.
30 24. The microelectronic lid of claim 1 consisting of nickel-plated aluminum.
25. A method of forming a plurality of microelectronic lids, comprising:
providing a bar of lid stock;
forming a groove along a side of the bar; and
35 after forming the groove, cutting the bar into a plurality of separated

microelectronic lids.
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31. A method of forming a plurality of microelectronic lids, comprising:
extruding a lid stock material into a shape of a bar having a side, and a groove
extending along the side; and
20 after extruding the material, cutting the bar into a plurality of separated

microelectronic lids.

32. The method of claim 31 wherein the lid stock material comprises aluminum.
25  33. The method of claim 31 wherein the lid stock material comprises copper.
34. The method of claim 31 wherein the lid stock material comprises a first metallic

material, and further comprising electroplating the separated microelectronic lids with a
second metallic material.
30
35. The method of claim 31 wherein the lid stock material comprises aluminum or copper,

and further comprising electroplating the separated microelectronic lids with nickel.
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