2 7 OCT 2004 PCT/US01/ 44849 LI D AND HEAT SPREADER DESI GN FOR A
SEM CONDUCTOR PACKAGE TECHNI CAL FI ELD This invention pertains to
m croel ectronic |id designs, heat spreader designs, and 5 semni cohHGeT @i
packagi ng. BACKGROUND OF THE | NVENTI ON Modern sem conductor device
packaging typically involves provision of a mcroelectronic |id over a
- sem condugh, 9,6, (al so referred to as a chip) to prot ect A he 4% duri ng
10 transport. e mcroelectronic Ilid can be thermally conducted with the
die so that heat generated fromthe die is _dj | lid.
Accordi ngly, thm ANRIHEAR SPREAGERIESSN 5ORé %%@g}g%ﬁb% %&@%déq‘i?t ion to
functioning as a protective cover for the die. A prior art sem conductor
package is described with reference to Figs. 1-4. Referring initially to
Fig. 1, thZECEOHEH4E TERDrises a base 10 and a lid 30. which are initially
provided as  1575gRAkals phiee @avicBdswon0liedeyzeohist PEEA S T ate 12, which
can be a circuit-retaining construction; such as, for exanple, a circuit
board.- A s&mieauetRstke8R¥p 14 is provided in electrical connection with
the circuit of circuit-retaining construction 12, and can, for exanple; be
connected to such circuj QA | der bead el ectrical interconnects (not
vi si bl e i nBdE 5.',1;!_!-&_!:.'5. %t}éﬁea,l ant. materjal 16,1 scprovi ded around
an outer peri phe\nc)ﬁeﬁlfsenﬁicmtdu¢tor-d|e‘éqeﬂaliaﬁ‘iaﬁ©g?Ucﬂb’ﬁ‘é‘i"b’ﬁsﬁr?6n 1£’¢a3'dd§r%n
conprise, far exanpl e, an oloP 8ic Bl frereigedald 2sdzabip) wOYAIEPe 18 éwn in
Fig. 1 wil™gPt Fﬁfa%?’é;:%f} O%éagﬁg?%%uer su?ﬁLcuEr ce .8 PAGKATE: GRSt ustien for med
Wi th |16 3GanspRef Ehe iisrpeleetsamictid ey 1EE220E G "Conpri ses a recessed surface
32 surrounded, By 42 ;0@ Jeces90diapatdoptanalhe pid Fn fonsiaues 2 PP B3R F| S o
conprises a surface 36 that is i.ncg‘pep%?ih?g-e_rel ationship to surface 32, and
accor di ngl ydgirgr 1o fgpcgopperi@® UIHE S de of 11d 30, in the ViewgQfe,f.9. 25 1.
The surface 32 of plibrthrt3Omisbildbctorlpedkngrtivdeserises with ferraee %ulrg?'.acé of the lid in
a package 1.0/ 15 it B, e [hi0cAifisasae 10umdanid Iohenigurd iasalyFENF P be an
out er surf aB&2bY 5tk ’pa%aka'e. 1g. 2 shows £ 9By L BWuRbetanipackage 40
CONpri sisng depataidPieassd Bpwmd 8 carompishp SIS p 8P I'n ?ormati,on af package 40
is to invert Lids30ofdhQMedraganGnni éigui Bdardorh Smirnpdicir SRyt i ProRe it o press
reuit of circuit-retaining construction 12, and can, for example,
the view

electrical connection with the ¢ 2. T
circuit through solder bead electrical interconnects {not visible in

be connected to such o 8
periphery of cireuit-retaimng

of Fig. 1). A sealant material 16 1s provided zround an ovter

is sh
20  construction 12, and can comprise, for example, an epoxy. The surface of base 10 that is shown

j ic ith 1ig 30.
in Fig. 1 will ultimately be an inner surface in 2 package copstruction formed with 11d 3

i i ace 32 surrounded by a non-
Referring next to lid 30, such comprises 2 recessed surf

i ; face 3 is in opposin
1id 30 also comprises a suriace 36 that is in opposINg

ipheral portion 34. .
e : 1 the view of Fig.

surface 32, and accerdingly thatis 2 hidden underside of 1id 30 ir

- onshin t .
relationship to id in a package formed with

25 1. The sorface 32 of 1id 30 will pitimately be an inner surface ofthe

Jid 30 znd base 10, and the surface 36 will be an outer surface of such package.

Fig. 2 shows a top view of a package 40 comprising lid 30 and base 10. A process step

t 1id 30 from the configuration shown in Fig. ), and to press

} i ackage 40 is 10 inve
in formation of packag o

. : . 43
the 13d over base 10. Lid 30 is sealed to base 10 by sealing peripheral portion 34 of lid

30  base with sealant material 16.

Fig. 3 shows a cross-sectional view through the packag
cal interconnects 42 extendmg

e 40 of Fig, 2, and illustrates lid

30 joined with base 10. Also visible in Fig. 3 are electri
downwardly ﬁ'dm chip 14 to electrically connect the chip . -
substrate 12. Additionally, Fig. 3 shows a thermally conductive interface material 44 pro.va

0 with chip 14 to 2llow heat dispersion from chip 14
_thermally conductive

with circuitry (not shown) retained in

35  on chip 14 and thermally connecting hd 3
into 1id 30. If materia) 44 were 1ot present, o7 Were replaced with a non

e B ; ) is 2 thermally
maierizgl, id 30 would simply be a microelectronic Bd. However, if materal 44 15 2 y

]



the Iid over base 10. Lid 30 is sealed to base 10 by sealing peripheral
portion 34 of lid 30 to the 30 base wth sealant material 16. Fig. ié@?\ﬁf
a cross-sectional view through the package 40 of Fig. 2, and i 11 usthhfllsl
lid 30 joined with base 10. Also visible in Fig. 3 are electrical

I Nt er conneckd p44138xt endi ng downwardly fromchip 14 to el®Rehidofiadsley connect
the chip with circuitry (not shown) retained in substrate 12.

Addi tional ly, ows a thermally conductive interface material 44
provi ded 35%&4“%71;53&*&*29' élﬂaoﬁﬁ'étfoﬁﬁ#ﬂawaéaﬁﬁéa‘mdhqw heat sppepdst westpioods ¢ o

al | ow heat e isdietesd constridtipithahyrinadily spreddt heat in GwaXimerlsfond)RitiRf thad in feener e not
present, or lwet,'rsgcmrsepl aced with a non-thermal ly conductive material, lid 30
woul d smply“b% a mcroelectronic lid. However, if material 44 is a
thermally | 2 7 BEP ihgo#estz mkasa_wmgcsrms@«imma@mk@mmgh atgermaifyer i al |
lid 30 fygnc e a . der st ood
to i ndi oot o el kit PRk b dodile K R b e s
rat her than c¢mnqr¢1¢1b/@vall§biprﬁnxg|}bn@wenzln§mamnﬂ h&sﬁ%t@sﬂ%%#‘@a@e 40 of Fig.

3 att ached E:EA 1eh§.ﬁ£m1§ﬁ RdingQ shdpt @Hmnanﬁohﬁé li{@rhéryus pﬁ,jée Eﬂdyo? phett{ er face
mat eri al terial 52 _can conprise, for exang V\:hl ch is

CONMEr Ci aI I ;h"aliF&‘isF‘éﬁ is distipgpishestEam adent sprades, dk jink Spﬁcspe’ﬁéﬁ"(a”gﬂﬁ% 50 can

conpri se, f @imensondthe thafbvetiri num havi ng a shape whi ch i ncor porat es numerous
prOJectl g fins nd/or St s 50| dis | d froma
heat sprgader ﬁ mﬁ cand maa%gcagGraglés tﬁecompi rt’g%flﬁglgrrenm ons,

r at her thanAtsmingJJOItMtouldandtbeeqdo dﬁtyblemmipmvedamidroe!gmohlyhd designbricate a lid
having the conplexity of lid 30. Accordingly, it would be desired to

devel op i nmproved m croel ect ronic lid designs.. . SUMVARY OF THE | NVENTI ON
The i nvent | SHMIARVOICERE INVENHON ot r oni ¢ package lids, heat spreaders, and

15 se(T conduct Ormaﬁd&ﬂtgﬁ%n&ﬁrﬁk&ds&h@&ldﬂhﬁic%ilﬁgellfd@mbﬁ s;brked&rs Qhd heat
spr eade

artjcu ect s sent_ inv on
o Gr oel B2+ r Bl BesHise SRD e PR o P PR MU B pher al
shape -t hat dighs presatdnvesionphrairatlerionielid cogrischemateriah bavinigd rérgmeyhroj ect'i-ng
peri pheral f;a'iphe?al'shape that defines 4 peripheral sides. Further, the lid has projecting peripheral rails - -

along less than all of the peripheral edge. For instance, the lid can have projecting peripheral

rails along only 2 of the sides. Altemnatively, such microelectronic lid can be described as.
20  comprising a generally rectangular shape defining 4 peripheral edges, with 2 of the edges having
a greater thickness than the other 2 edges.

The invention also encompasses heat spreaders having the above-described shapes of the
microelecironic lids, and comprising materials with a thermal conductivity of at least 100
wétts/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 alumirum, 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
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.



along Iess than all of the peripheral edge. For instance, the lid can have

projecting peripheral rails along only 2 of the sides. Aternati ve}”,oﬁ%m

m croel ectronic lid can be described as. 20 conprising a generally

rectangul ar shape defining 4 peripheral edges, with 2 of the edges having

a greater t P%lffﬂlﬁéf than the other 2 edges. The invention also enconpasses
n

heat spread g the above-descri bed shapes of the BHISOUIRE: 1 oni ¢
lids, and conprising materials with a thermal conductivity of at |east 100
wat t s/ net er - kel vilig. 3 jwaofiey cfitheyFig R phakggtshokmGlongthe $itePes.er - kel vin, and nore

preferably great gy h@%%e%@afﬁ&%saé"’g% %‘%ﬁo% aftfik Y Brosd s@ntBﬁz[lHe&‘d%ﬁgn yand

enbodi nents, the heat spr eade nmprise, - consi st
essenti al | y BPWegpperessishyersubsetigytdo thawohBigrdal  conduct i vi ty of about 350

wat ts/ met er.- . Kel i 5 id ﬂlég{ah}ﬁdan@ﬁmﬁﬂ'vm§ ml&&ﬁctﬁ%ﬁﬁéhdsﬁfaﬁ@rﬂﬁﬁré £RG: conpri se,

consist of, or consist essentially of alumnum and can have a thermal
conduct i W tySW%GWMM%M%WR@l vin. 30 BRI EF DESCRI PTI ON OF THE
DRAW NGS Preferr el’m%mﬂt&m@ﬁ:]é hﬁ‘d | nvention are described bel ow wi th

reference to the .1 owi n n . dr aw, lis a rammti c
view of a microel™ I‘stfn"‘ecYV g‘%ﬁf @1°PPﬁ'thﬁVe§Pgﬂ’°B’Paté‘P'%'Fﬁ‘ art

met hod for faepaf figmiag pﬂﬁbkc&@etmn&r;dcuagc cabumpasseltyplid [sésag irvedtionl. Thabakofl S
separate Trozf%a; 1s§|§w1?m|§_0pw h‘%muéﬂeixrﬁs%&%}é’r‘nboﬂmﬁ‘&&ttOm view, and the base

i's shown in e conprising the lid and
base of M g. 1, émlSllsgtmvwﬂama@l@aeme@wedlznlzmztl@dma@w«ﬁ@mm 41394

PCTI USOL/ 44349 Fifge. 9% Icﬁosﬁs&ﬁ&w\%sfbaepﬁaageo?ma@m%aﬁm iRlo@ng the line
3-3. Fig. 4 is aviewof the Fi shown al on cross sectional

view of Fig. 3, dml0 §H6WFF‘SSFﬁ°agﬁPU@§§’§FWgSEaP'é‘|§°éﬁﬂgé’ﬁ%ﬁf lige g% e of Fig.
3. Fig. 51 Ssh&wﬁiatagfoaéﬁmést@sb&eqleﬁnwmawfﬁg @ mcroelectronic lid, or

alternatively a enco assed by the present invention.
Fig. 6is a mde%ﬁ’i}/\ls f”ﬁ%)‘ﬂ %%b“:‘% Ipf' .

15 + « - Fig. 12 is a sideview of the Fig. 8 package and shown in accordance with an
embodiment of the present invention different than that of Fig. 11. r
Fig. 13 is an isometric view of a piece of lid stock at a preliminary step of forming lids in
.accordance with a method of the present invention.
Fig. 14 is an isometric view of the lid stock of Fig. 13 shown at a processing step
20 . subsequent to that of Fig. 13.

. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A microelectronic lid, or alternatively a heat sink, encompassed by the present invention

+ is described with reference to Fig. 5, and is shown generally as a lid 100. Lid 100 comprises a
25  generally rectangular shape (although other shapes are encompassed by the present invention,
with such other shapes including, for example, 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 zlong edges 108 and 104.
30  Additionally, lid 160 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
1id. 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
peripherai 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

3



Fig. 7is aviewof the Fig. 51id in conbination wth a base, and shown at
a prelimnary step of formng a mcroel ectronic package enconpassed Jog(Tt Jag)
present invention. The base of Fig. 7 is shown in top view, while the |id

is shown in bottomview. 10 Fig. 8 is a top view of a package assenbl ed

utilizing tRge E@qund base of Fig. 7. Fig. 9is a cross P%%ﬁfsbﬂﬂﬁb vi ew of

the package of Fig. 8 shown along the line 9-9. Fig.

cross-sectional view of the Fig. 8 package shown al ong the I|ne 9-9, and
shown at a pntoedsichedgst dpfastihs exjuemmtd pagicnhamsocipfed Fitlyedggs 102@p4l06 2k ties a
si devi ew of JL.J?rmaFénqs oﬁai&ag&aaﬁuzlémﬁwmtﬂ&ch &débéﬁﬁﬁe@egwﬁs%ﬁcp&h&s 9. 8

package, hown | n accor dance an enbodi nEnt_ 0 present
i nventi on dlﬂlnf‘élf"etlaiélI comtpstpdeasd 2 e 1A§. Suchyterminal pprtiopgofrailsdA2 prddiderei ¢ vi ew of a

pi ece of |i dagtifsdin Big. PoyRieShien 1@amo&tu?glaj ai‘gemrﬁas D0:xpdn6tS) 26 BxterABBAlofBNC E
with a thod of the present jnven metric, V|ewof t he

an is
lid stock ofthesdge W&ﬁmw‘aledsz;ﬁp?fa%éé%ﬂﬁ&aﬁw%xpaﬂ%ﬁ}gééam to that of
Fig. 13. DE'E@lhﬂuEE}) mktp-ﬁxﬂ}ir@:edgé'EGmﬁﬁﬂmlmlmeﬂmmal ends
m cr oel ect ro‘ﬁ% sn o e%It tsluyfel Y1 heat sink, enconpassed by the
present inve ' 8'esér] W 1%f erence to Fig. 5 and is shown
generally as a I 138 Q@@ws & fide ﬂ@@oﬂdﬁﬁ@ #lorgdhesside 265. @eﬂeﬂld&lweyi itesrategtheil ar shape

(al though ot E‘lﬁﬁon?lﬁ%&%hﬂ%uﬁ“?ﬂ@ﬂ %@Qr@élﬁ@%ﬂﬁ%?%wk%%ﬂghﬁn with such

ot her shapes I nc exa circular, triangular, pentagonal, or

ot her- dioygcﬁ’f@lld%ﬁ‘@sf}m'lﬂlaa’l‘i)U“cBHiﬁrlﬂ%@é1%493?‘%%@?"91%‘*%% by the four
edges 102, Jt%bem& and 108. Lid 100 al so conprises a recessed surface

110, whi ch is coextensi ve with edges, . 102 .a 106; d
raised rails 112 EXfiepiayd ﬂ\ﬁ»ﬁl%ﬁoé%%ﬁ &dﬁg?@ﬂéé‘?%"ﬂé‘}’ ﬁ’ ?%3“336"??
Addi ti onal | ymilllnietbrs] 9 Rn@PTIPOF SRSt 35 19135 ixﬂﬁﬂeta;aendmtcmwﬁbbﬂabbmme 0yi ew of

Fig. 5) which_is in_ opposing relation t ] ifference between
the |id 100 Tflineteg. Fyrdigh grop IBF?“J}”"%ﬁdFP ]a %f Prévﬁro%gr?mgi"& ™) isin lid

100 haviwsg rai Sed(efbﬂ'[dghlﬁdﬂﬁﬂ(lé.ﬂZldaWdlskﬂéi)nﬁjébeﬁfﬁhaﬁtgﬁwwlﬁkgumﬂiuyataymt of - t he

periphery of_th cont t a l.sed

portion (34)‘;‘@"(Japx?e’ﬁi(?fl H}Uto Ormapac% ?’enﬁg ?@cg&#'%%] &»&ﬂhg@ﬁ%ﬁé}?ﬁl 15?315§

enmbodi ment , @ d5A00d @@WM tg baserl%eiffamgen that lfME?es aethirl1 4 qver aspbsgete 12-
Further, base 150 comprises a sealant 16 provided along peripheral edges of the substrate.

"' However, a difference between base 150 of Fig. 7 and base 10 is that the sealant 16 is provided
20  along only two of the.pexipheral edges of substrate 12 of base 150, rather than along the four:
peripheral edges as was done with base 1{. Sealant 16 is provided along the two peripheral
edges of the substrate 12 of base 150 that will ultimately contact raised edges associated with lid
- 100. '
In a processing step subsequent to that of Fig. 7, lid 100 is placed over base 150, and -
25  rails 112 and 114 are sealed against the base with sealant 16 to form a package. Such package is
shown in Fig. 8 as a package 200, and specifically is shown in top view, with surface 120 of lid
100 being visible.
Referring next to Fig. 9, package 200 is shown in cross-sectional view along the line 9-9
of Fig. 8. Such cross-sectional view shows solder beads 42 connecting die 14 with substrate 12.
30  Also, the cross-sectional view shows a layer 202 formed between die 14 and lid 100. Layer 202
can comprise, for example, a thermally conductive material. If layer 202 comprises a thermally
conductive material, then lid 100 can function as a heat spreader to dissipate heat generated by
die 14. In alternative embodiments, layer 202 can be omitted, or can be replaced with a nop- -
thermally conductive material. In either of such alternative embodiments, lid 100 will function
35  as a microelectronic lid to protect die 14, but will generaily not effectively dissipate heat from die

14, and accordingly will not be utilized as a heat spreader.



peri pheral portions are along two opposing sides (104 and 108) of the
peri pheral shape, while the remaining two sides (102 and 106) do nbpl (DRVBES
rai sed portions extending along the predomnate 3 2 7 OCT 2004 WO 02/ 41394
PCT1USO | 44849 extent of such edges. In fact, the only raised portions

associ at ed \Wbtogmﬁg ges 102 and 106 are the term nal ends ‘Q‘Iﬂ{éﬁ@ﬁ% portions
S

112 and 114, wth such ends being the regions of portion 114 that
contact edges 102 and 106. Such term nal portions of rails 112 and 114 are
identified in Fi gf lid61 08 ys utihzpd esdleht speader, Apedrablyrrginpriseedgated) Kithatemnal expanse

126 ext end! Dot of 3 50 S0FAGRLRELIARR shERE Bateof1Ract Ho Olfpghs 112 and

114, and suc I's not ral sed Ive 'to sur
Sinmilarly, daya. Topripbr epbodinsetndid 180@n esopsiser myerisbhaingn thegwali nal ends 115

whi ch s noteokduc®ad il Skt b1000 &Qmﬁﬁ&efrman 5@, Frbr@xarkpies cﬁlalﬁﬂnﬁiﬁmvlnew of
lid 100 glon the si Such side view illustrates rel ati onship of

rails 11 b&ﬁl@%ﬁﬂdfhrcggdﬂ@ ompsg ametaliic matenal, the lid e Wlaé%épgwse 128 10
ext endi ng beﬁswaedjxfnﬁllbtscoi:ﬂ:ﬁsea&@p&bﬂalmﬁiamm St chd B pasiided With dafckddplainggr oove 119

ext endi ng hereb f.the lid s. 5 and
G are a i oAy BsFet SRl i 8 ol B8 gy b Byt °o
0. 35 m || i netatare] ﬁtamebnasmmmcah”ﬁi‘ovm aaabmdttclblb saﬁ&emadlmelnmtme@rs :

Furt her, gr%Y@th%glﬁéﬁaoQﬁ\éﬁaﬁs deRh s éﬂ‘l,\%g'te“ Jébg .6 0.025 mllinmeters. 15

Referring next to Fig IS S At a base 150, which is
ul'timatdPy to be ReferpsaetinFis |1€I»P1@‘Ggﬂt28°fsélﬂ%‘if"éedﬁ&€kf9}§@n° sdeat 5k LW | ses
four periphegead ﬁﬁg@ﬁaiﬂé&anlaé&ce%meaﬁ}@haézmksmﬂlﬂaamgémol Beatk@k $de base

10 of Fig. 1 ri ses die 14 over te 1 Furt her,
base. 150°co it TEERalttedios 5 P OB P U AP G Rt FEF Rt
substrate. thihepierart cansthickibesfdié. bet ween base 150 of Fig. -7 and base 10

oot e el Mk ok 01 J5budlda R 0N bR D 95 7 2

edges "of ' substrate an a our ri pheral
edges adiwadltidrrot wiown nshessidenipw ofEig e mmehfwﬁwﬁra@wsdé@O@hohgwtbhe two
peri pheral uaﬁa%odqiﬁat &}hﬁmmea; ﬁe ae%tepéfpm§g% 2058 ilahtedby, For bilalnpRBtig! v

contact raise cj at ed
c1"11&: vi w of 18 1? shows that there ps a gap 250 at tge end of package 200 corresponding to

a space between rails 112 and 114. Such gap will typically be narrow, and in particular
embodiments of the present invention can be left unfilled. However, if it is desired to fill gap

- 20 250 to prevent dirt or other contaminants from penetrating between 1id 100 and substrate 150,
such can be accomplished by providing a filler material within 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 tid 30 of Fig. 1} in that lid 100 can be simpler to manufacture than the prior
art Jids. 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 cormresponds 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



| na processing step subsequent to that of Fig. 7, Iid 100 is placed over
base 150, and 25 rails 112 and 114 are seal ed ‘agai nst the base wi t h7 §ehledht
16 to forma package. Such package is shown in Fig. 8 as a package 200,
and specifically is shown in top view, with surface 120 of lid 100 being

visible. Refglhidsnext to Fig. 9, package 200 is shown 'ﬂﬁfﬁ%ﬁﬂasi?Ct'onal
vie

view along the line 9-9 of Fig. 8. Such cross-sectional OWs sol der
beads 42 connecting die 14 with substrate 12. 30 Al so, the cross-sectional
vi ew shows a#00andki002 0k Kdo saperdtedids waenmbsiuentlzbeantgecieil th el@fopldtiay ifia m2@2 can
conpri se, lathh ductive material. If |ayer 202

conpri ses aq¥% EﬂﬂP% 0%%%Qﬁktlve%ﬁ%@§rlal then Iid 100 can function as a
heat spreader to éﬂlhslﬁhrfaseﬁ a4 itustrete apleebsmherem aglidistpek bay 360 i exachdrted we

SOt RNt S folrfif86ved02 GAB bDEATHI Bl e Ao iR eREmESRL ARBANI ReinpOn

thermal |y conductive material. In either of such ternativ
lid 100 wi'l IWhetRihs eFRovee material ofFiig 16 isi ferped bypxgudingp lidonaarigh imtetheghewm 4, but
w | | generalshypenot effectively dissipate heat fromdie 14, and accordingly

will not be utilized as a heat spreader. 4 2 7 OCT 2004 WD 02/ 41394

PCTI US01/ 44849 1f |lid 100 is utilized as a heat spreader, it preferably
conprises a material with a thermal conductivity of at |east 100

watts/ neter-kelvin, and nore perfectly at |east 150 watts/nmeter- kelvin. In
particul ar enbodi nents, Iid 100 can conprise a material having a therm
conductivity in excess of 200 watts/neter-kelvin, such as, for exanple,
copper or .alumnum In 5 enbodinments in which lid 100 conprises a netallic
material, the lid can be nickel-plated. For instance, if lid 100 conprises
copper or "alumnum it can be provided with a nickel-plating having a

t hi ckness of at |east about 3 microns. The nickel plating can protect the
underlying Iid material fromcorrosion, and further can provide a
reproduci bl e surface for adherence,to one or. nore thermal interface
materials, as well as for adherence to epoxy.. 10 Referring next to Fig. 10,
package. 200 is illustrated after formati on of a heat sink 50 over the
package, and a thermal interface 52 connecting heat sink 50 wth package
200. Heat 'sink 50 : ' ‘ -



and thermal interface 52 can conprise, for exanple, the materials de3¢f{besi
above with reference to the prior art construction of Fig. 4. Referring
next to Fig. 11, the package 200 of Fig. 8 is shown in a side view The
chip 15 (14) is not shown in the side viewof Fig. 11 to sinplify the

dr aw ng, alt:@%ﬂ% is to be wunderstood that chip 14 would be in the

center of pa 0O as illustrated by, for exanple, Fig. 9. The view of
Fig, 11 shows that there is a gap 250 at the end of package 200
correspondinig to a space between rails 112 and 114. Such gap will
typically be narrow, and in particular enbodinents of the present

i nvention can be left unfilled. However, if it is desired to fill gap 20
250 to prgvent %chr ‘(ﬁ)‘t her 3nt am nants from penetrating between lid 100
and substrate 1 RERFIr U Paf 28LCOMBI'Pe%ed by providing a filler material
within the gap. Such is illustrated in Fig. 12, wherein gap 250 is filled
with a filler materdbdse?60. Filler material 260 can conprise, for exanple,
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 b@‘ﬁV%W%&eBgVy?%baﬁgf ormati on of package 200 at, for
exanpl e, the processing step of Fig. 7, by providing the filler material
at edges 151 and 153niafod$edﬁr%hﬁ:afﬂ®véﬁlﬂe cﬁipetﬂelc%.plé&om‘@yse,%gg% eanvenu on
can be advant ag hatlve Hgé){{]aart |ids (such "as, for ex l e, the
lid 30 of Fig. %ﬁ"ﬁ?n %f""F’Pﬁ'eﬁ iGligansethe b ﬁﬁ?-er to manufact ure than t he
prior art lids. Lid 100 can be forned by, for exanple, the processing of
Figs. 13 and 14. Refthermag c3hduchivé b@idetnérobé?wentlémlardéﬁéctréﬂﬁ li@lank ik St OCk
is provided. The bar?ﬁ:orrprl ses di nensions "A", . Di nensi on
"X correspond ghippand i dt h al ong edge 106 of a f| ni shed I|d 100 (Figs. 5
and 6), and dinension "Y" corresponds to a thickness of rails 112 and 114
of a finished I'id H¥id cobfstisigensi on "A" is preferably |onger than several
integral |engths of edge 108 of a finished Iid 100. 35 Referring next to
Fig. 14, bar 300 is nmachine roove 302 extendi ng along a

surface of the bar. G oove? g'@i"%f@??‘ﬁég‘ngélslhépiﬁd 8 rgrinheralsdaendi ng al ong

edges of the |id stoelrountiy thé @k eCﬂ'fbl&Hhﬁt%ﬂa'ﬁ:l&ﬂ isihg riethl-HhieB¢opssthed
lines 304 and 306 to define sedoa'rgﬁ ed lids 100, pY § 2@ ©
or metal-piated aluminum;

a surface surrounded by the peripheral edge;

a rail which extends along only a portion of the peripheral edge
and which is elevationally raised relative to the surface; and

wherein the shape is a rectangular shape defining four
peripheral sides of the peripheral edge, and wherein the rail extends
along two of the peripheral sides, while at least a predominate portion of
the remaining two sides does not have the rail extending there-along.

2. The microelectronic package of claim 1 whersin the two of the peripheral sides

along which the rail extends are in opposing relation to one another.



WO 02/ 41394 PCTI USOL/ 44849 400 and 500. The lids separated |ids can
subsequently be subjected to electroplating if a netal plating is dlek ETe 04
over the material of the lids. Although Figs. 13 and 14 illustrate a
process wherein a |lid stock bar 300 is machined to formgroove 302, it is
to be understood that the invention enconpasses alternative processing 5 .
wher ei n t e gr oolhaimicacelestednicpadkage ofldaiirst Méf@rﬂthb)fe&éh@d#&‘ %g@lééd

material int d Fbesﬁarﬂavm shape. 6 Z 7 OCT 2004 CLAIMS A m croel ectronic

package, conprising. ~a base; a chip supported by the base;
m croel ectronic lid over the chip; the chip accordingly belng packaged
between the mcroelectronic |lid and the base; a thernmally conductive

connect i or]1 bet n the rln croelectronic Ilid and the chip; and the lid
conprising” a |i d'STAFFEY etropinRackage fitiai@ hiwberginbe imitroetectronigéd has a

surroundi ng tnérmabammtuvnﬁﬁoflatfbaaﬁéwuk%omgwe?é%lﬁﬁt al -plated copper or

net al - pl ated al um num a surface surrounde the peripheral edge; a rai
whi ch extends along only a portion of the perlpheral edge and which is
el evationally raised relative to the surface; and wherein the shape is a

rect angul & shanmedﬁﬁ:rdaléwoﬁﬁlﬁackdb%rdf%q|wﬁérgf?ﬁhé’frrhér 9(‘?668“?5%} edge,
two of A srdes, Whr

and wherein the rail extends alon | e at
| east a pre(15'21'5?“"'#‘?‘5:1F‘E’l P‘f“iycﬂ'lab\eaﬂtq{’@uf%Wﬁﬂﬁ@ﬁ%@@es does not have the

rail extending there-al ong.

6. The microelectronic package of claim 1 wherein the microelectronic lid has a
thermal conductivity of at least about 200 watts/meter-Kelvin.

7. The microelectronic package of claim 1 wherein the microelectronic lid consists
essentially of metal-plated copper.

8. The microelectronic package of claim 1 wherein the microelectronic lid consists
of metal-plated copper.

s. The microelectronic package of claim 1 wherein the microelectronic lid consists
essentially of nickel-plated copper.

10. The microelectronic package of claim 1 wherein the microelectronic lid consists
of nickel-plated copper.

11. The microelectronic package of claim 1 wherein the microelectronic lid consists
essentialty of metal-plated aluminum.



2. The m croel ectroni c package of claim1l wherein the two of the peri pheral
sides along which the rail extends are in opposing relation to oné/ UpL'T 2004
another. 7 27 OCT 1064 3_ The m croel ectroni c package of claim|l wherein

the rectangul ar shape is a square shape. 4. The mcroel ectroni c package of

claiml1l whggein Lcroelectronic |id ha t hermal conductivity of at
east aboul>100 JF FLyHEBEITipoRREe ot SofET wherin R R skttt seiemscl ai m
1 wher ei n t hef metal-platesicdiumintm.| id has a thermal conductivity of at |east
about 154 watts/nmeter-Kelvin. 6. The mcroel ectronic package of claim1

wherein the mcroelectronic Iid has a thermal conductivity of at |east
about 200 watts/neter-Kelvin. 7. The m croel ectronic package of claiml

wher ei n t ht8.m cr Tieé edroglaéttorid phokage obtiaim ewhemin thkinvicRkldttbaik i8lc8hgsts
copper, 8. The rqqlr ogl egtrcmi g&Pac,ka e of claim1 wherein the

m cr oel ect r ofi e gy of Hickplepiated GUMIBYMY _ o) ated copper. 9. The

m cr oel ectroni ¢ package of claim1l wherein the mcroelectronic |id consists
essentially of nickel-plated copper. 10. The microel ectronic package of
claim1 wherein the mcroelectronic Ijd consists of nickel-plated copper.
11. The ni & oel eth% BYAreelpdtanicRackpge PhEiam1 wheseis the Migroplesterir b4 consiste | i d
consi sts esseidkeRpiaieddluiBL@. - pl ated al um num 8 2 7 OCT 2004 12. The

m croel ectroni c package of claim 1l wherein the mcroelectronic lid consists

of nmetal -plated alum num 13. The m croel ectroni c package of claiml
wherein the mcroelectronic lid consists essentially of nickel-plated

al um num 15, A method of forming a plurality of micreelectronic lids, comprising:

forming a lid stock material into a shape of a bar having a side, and a
groove extending along the side;

after forming the lid stock material into the shape, cutting the bar into a
plurality of separated microelectronic lids; and

wherein the lid stock material comprises aluminum or copper, and further
comprising electroplating the separatsed microelectronic lids with nickel.

16, The method of claim 15 wherein the forming the lid stock material into the
shape comprises extruding the lid stock material into the shape.

17. The method of claim 15 wherein the forming the lid stock material into the
shape comprises:

providing a bar of the lid stock material that lacks the groove in the side;
and

machining the groove into the side of the bar.



14. The m croel ectroni c package of claim1 wherein the m croel ec @1 Qﬂ
consists of nickel-plated alum num 15. A nmethod of formng a pI Tzl[l

m croel ectronic lids, conprising: formng alid stock material into a shape
of a bar having a si de and a groove extending along the side; after
formng t lid stock terjal .into the sh cutting the bar into a
plurality of seph %F@@%%F@PQ&WW?’E the H@g%mamelr@mprﬁﬁéalumm ock

mat eri al conprises al um num or copper, and further conprising

el ectroplating the separated mcroelectronic lids with nickel. 16. The

met hod of claiml5 wherein the formng the lid stock material into the
shape conprrses 'F’ﬁH]°Hg°ff='ﬂ¢m|1ﬁdvf§ﬁieWﬁrﬂﬁt%@ﬂwaﬁen@lwmlsgﬁawer 17. The
nmet hod of claim 15 wherein the formng the lid stock naterial into the
shape conprises: providing a bar of the lid stock material that |acks the
groove in the side; and machining the groove into the side of the bar. 9 2
7 OCT 200£0-18. Theemathodsd clgim dﬁgurthexsomw@g incerperating as teaskorresnfdha al

conpr i ses aermdaaa& AR ligd |

mat eri al conpri ses r(‘:)opple%-lnl'ﬁthg](i’I."BEP(gleée rog’h%&#}g %ngﬁ{rﬁ%i@f%{hfq%g?pncoﬁpm si ng
incorporating at least one of the mcroelectronic lids into a

m croel ectroni ¢ pad¥ayeingarhip akrpopsd Sy apsecansk i si ng: providing a chip

supported by a base; and adhering the nicroelectronic Iid to the base and

over the chip; the & n?ﬁfepr@fcﬁjdé@iénﬁ%qgtm@%‘ﬁgoggrttwg%ﬂlpt,nl%chlp

m croel ectronic lid an
accordingly being packaged between the microelectronic lid and the base.
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