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WD 2004/ 064120 PCT/ US2004/ 000621 SEM CONDUCTCOR
PACKACGE HAVI NG NON- CERAM C BASED W NDOW FRAME

w@aokgsaend of the Invention 1. Field of the |POBDE2004000621

5 The present invention relates to sem conductor
packages, and nore particularly to packages in which
one SEM BOOAN DU €T GR P ACKAGH HAVANTG NiGe-C BRAMIC BASED
opening in a w ndow fra e flange and
havi ng | eads nounted t@@@ﬁt&yﬁry of tghe Prior
Art 10 1t i.s known in the art to provide sem conductor
chgrgund phthgpdnventian or  nore seni conductor dies are
m)untfd ormadgahe $hitatfd,ange Wi thin an opening in a

wi ndow frame which nounts and insul ates a EI urality of
| eadsTha heesdn’emven’ayn elatds torsenli®vid8cidrateckages, and more

diffu n met ox1 de,sem conduct o

et st Prdkeef Rt PR AR bl Befilfee S tanee
Wiﬁﬁﬁ lait PefingTinen WARTNrAef thaiRsed\Whi i ﬂa‘hg’é}é@xldqaidm{g leads
made of ceram c based materials such as al um na,

thereeiunt the | eads on the seniconductor package

and |§sul %t&g%fltﬁﬁﬁﬁorfgéf’mthe heat sink flange and
ot her “port . The wi ndow franme has
an opHris kgotvheneha aMlﬁoquomde rsenn@mldmh@rmnkwsducﬂuch one or
di es. Theggl es re el ectri

ISR BRSSO S B TG BRACe 0T AR TURIEP gpening

B@Q kAd8Sw (H‘arﬁé" %rhliélpﬁloqﬁ‘@&éﬂdJ%ule{tQ&a ‘f)@tiﬂé@l'ﬁﬁ Bf RaR&l The dies
t hereof, includ |SO& | ange, the w ndow frane and

vy beealdbe LM ual chffgelphemetgh@ﬁdagernyconductor) type and
aZI /g§ %lffrgkaﬁqﬁygg fgxi'l%%c {ggll g ]bﬁﬁﬂ% power Ptr2hs TP, q"h%SWmdow

hra@ﬂé, REHiEIR I hidalL athey dM@ri@id BisehenderiaRthcars alumina,
el ectricall attached to the | eads such as hy

BOIYEP gy m thryleads eptihy sernicopduger Rackdse anfiﬂgsufate the leads
21%?1}1 A ﬁgﬁéea%ﬁd Fﬁg&%ﬂrﬁ@ﬁé tﬁH a@l‘f%%d Tig %ﬁ{dbw frame

tenperature der o i n order
Ihas @arapgnogt thereiniwigeh Suohunds gie Smmp@cmhtcmle@esh CThatdaes are

pleebicaloor o the drn Btk 3eteh pe PRt h8 ntow

framer, faMRosdwtthbepackaged bf ihieq §d@§crib|é&rﬂﬁ| coﬁﬁﬂﬂﬂéﬁt rts
(CTE) nIdealoly hﬁcflgnge IS %de of hi ghI e

tbereab tncludivgtthe iﬂalnge dhenviadoe dpree andléh@l,e@fds %’@dau@é
%O 8%,@6 Cli]laaSQD I??I'tahl SO?CFGI‘ %%rﬁ%dﬁrobnte%Q I%ﬁdﬁg\é are
2 mich -F owe of erna

as a r
then mounted such as by brazmg/soldering/adhering to the header and are

electrically attached to the leads such as by wire bonding. During assembly of
the header, the semiconductor package is typically subjected to very high
temperatures on the order of 700-900°C in order to carry out brazing. Such
high temperatures dictate that the materials being joined, including
particularly the heat sink flange and the window frame, have similar
coefficients of thermal expansion (CTE). Ideally, the flange is made of highly
conductive materials such as copper. However, because the alumina or other

ceramic materials of the window frame has a much lower rate of thermal
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of ten necessary to nake the flange of |ess conductive
woraioe/64k0 having a cl oser CTE match to the ceP@mnis2004/000621

mat eri al of the window frame. Wthout such a close

CTE nmt ch, e flange and t dow f ane ex nd and .
OHEF REL 1ds OUPBOPHTER oy Hi Brrget LGS S5aGeT Mbtersl

LQelLv:'iﬁ? a%ihst ante ﬁilatéﬂ {oegResraNicinhkeiaP L KaORindow frame.

icating such situations is the brittle nature of
%@oaé sueh 8 closaCam miatedt, thedangnandithe wirdovw Siggrnerrand and

to. br ot h
I SR Bt S S D s
SRPeRngk CC@hpth@ﬁlc}Eélthmg 1§ tlie brhﬁla.lﬂﬁiumé ofi ﬂgshd:ey*amlc

conductlve naterl s such .as pure copper for t 10
matarialioh 3?%% RENURE b COgFreRlngr e\ﬁh’?awwefﬁiﬁé a result of

§q$l%%$ Ofpwde a close CTE match with the flange, and
ou eally be flexible and not brittle in order to

bet t dt waiuldh shearaﬁm he dgsiralss és provade wasxmmcldm@m rplan]gage
senbl f the .pa Further
S ot Bl RS e ROCRITR b8Pt e

heAZH 10 flhSgdl STHe hitdhloftthe vaadss ffaﬂ@@t;lﬁtﬁﬂd prbddt apglose CTE
surface_of the flange 15 wthin the open [

ing.in the
wattfowithrthadlapge randhshaudd ideally e flesable @Pdrft?g REitHg n grder to
?Jttm&h 8- tho¥hids sq‘,hg'f hﬁgfbcéﬁf&fﬂ@ Lsdent ?Eﬁb ﬁﬁbq{:age
ree razing nmateria er to proper at tach
t he cﬁmhémlarobtams h-laym\rae dudtinrg mem@ksmeweaﬂet, lparticularly
.the br terial at . the interface be
VhEn SidAEeR 1 et toRgheRng he ke ifer Thcqaee
FUHRE PhE iR 1rﬁ§het RirtBw HhRL AR Wididaitheh aHsREWeiiinting
mounting of the die within such area. It would
otreoeoredise. S@sh digatéachoaysaavesttbesyreepthragsl fep of brazing

TELEhA ST U AL 08 S R AE R
RSSEMUS? 0D¢He003d81, tha bEkiikl nlkEsHR] Ec'l'ﬂ}@\:ln@}f%d&)etween the

I NVENTI ON The_ present inventi.on |des hnproved
yardavoiame d hediangergay élewuefcu area so as to

ﬂﬁéffblce%ﬁﬁlt}{e aﬁ qrﬁﬁﬁi?’ﬁﬁhnhﬁg%ml’lé)@leﬂﬁl‘i?ﬂind&ﬁzhae&ea It would

npr oved whi ch " nakes possi bl e the use of
thegbfoye be delumblvdao peevent ahch brazg metdredtfran flovfiha e the

LRI




In accordance with the invention, the window frane i s
made of non- ceram c based nmaterial, such as PTFE with

w@b@smefiebers. The nodul us of elasticity, as BECDWA20041000621
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Table 1 below, for a non-cedan ¢ based wi ndow frane 10

ReER DESERIPIIINDRTHE IRSEN TN gni ficantly Tower
t £ rade of alum na. The

| ower nodulus indicates that the material is |ess '
stiff Hnelptessst prvengon previfies inpmwyed aprhizonductor packaging

T D RRIRE P L LT A LSRG

( RRRovCRAMECH hitht Ml 5dsbibld dhe (o dTHRigRIGRBhd A tiAE Materials in
360 Wndow Frame PTFE matrix + 24 1 g ass fibers 20

Heheet k¢ atlcido fpege Thilgat the sgme e pryenfing amgelp stesspiae and
17.398 1120 em_conauct ackagi ng structures in

afzaclzlgélrl éirlfglélg\ﬁ%?ﬁsgen%ﬁ&r?\fg%etsgbn al so provide an inproved

f | angelnhhasebrthnae Rdils ek ipecesdml thatwiadee ftamé ipmatie ofinon-

25the,rgof SO0 as.to defi sepa

. rate, raised di
ateragHe Areedd mptatial 1468 aspehi g g%ﬁ@hﬂ%?@% frwﬁﬂh%s of
Ta%sﬁgigﬁ,satsﬁhoﬁfrneﬁ’l bie @rb@KJ&J] Gor BB hiRE SR b Lavhng frame
onto the die attach area during assenbly of the
headerof PSH wohdsletsoliibgracksigeiidantladewederoen wiaditiored window
I pventi on conpri.se .W ndow .frane .of , non-cer am s
bEEEt Rarep! AUmRRC 5 AV PRmody Iy Bdicapertial Fay Makeyiplis less
pgmgaglgg@@rdpx@he% hehrilldeghl y conductive nmaterials which
may be use

to fQrmthe heat sink flan S own in
Tabl e 1. As the BHRbleck draditionadres. DA SRtEn
2004/ 064120 PCT/ US2004/ 000621 ' pé4—benrttrg—conporents
i ncreases, the stresses withinjthe coMpen@iraertieer ease

as well. P fimmn iy anpeegeior LB L e g
conductive fmterialls provi des §cTsirgoivii c&ﬁfn{a'_ é’:°d9".‘s
enhancenent |3 PPR¥ opeMateTiAY p rf(gﬂsﬁpn:&°w”°wg | ZS“C“V'
el ectronic L Wim _(Gpa)
i ~7 { 360
Window Alumina
. Frame PTFE matrix + :
. 24 1
glass fibers
Heatsink Copper Tungsten ~7 ~200 240
(Flange) Copper 17 398 120

Semiconductor packaging structures in accordance with the invention
also provide an improved flange having a raised pedestal at a central portion
thereof so as to define a separate, raised die attach area within the opening of
the window frame. The pedestal prevents brazing materials from flowing onto
the die attach area during assembly of the header. ,

Semiconductor packages in accordance with the invention comprise a
‘window frame of non-ceramic based material which provides a close CTE match
to pure copper or other highly conductive materials which may be used to form

the heat sink flange as shown in Table 1. As the difference in CTE between two
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package. Traditional packages using an al um na w ndow
franme are limted to a 5 | ess conductive heat sink

wo b@agetisuch as copper tungsten to better mat chCT/I82004/000621

CTE. The non- ceranic based #mterial includes a matrix

f i nci pal t fill th fib

SRR e oA Hs e e GRSt ibhin i o igat BE iggphee as
Red1Nt Pﬁf@é&pi@l@f &t mlleﬁ REH fREFEAIL ?rcoﬁcﬂ)@@ti/we ﬁ&ﬁéridﬁ@gfdv@@é’ssa

may be glass or ceramic fibers/fillers. Preferably,
tskgniAernicmhantempakiodhawperating peyrfomancaiof bhe aloctrenigl

g%ﬁﬁggo vi 'F C?d%:lgve e}l%% Eagse\%ru:]sglcﬁim; gfurgfnt%g\*'{f%igafgﬂ{%g? aP91i%}ited to a

rane
déﬁmﬁdﬂtﬁveohedﬂﬁnlh €ladgs suchhes @ppbf tligsten teelmpearahaich the

sol der/ braze/ adhesi ve, nu be bel ow t he
&t&%m@ .mp&ﬁram@ﬁwﬁgm terigh nc eﬁ&rfne@ﬂ?a RUIFIRgyorganic

frh&3Bial BERERMHLNELOR drREhsetReldtARal AN s. THEfRL®ix may consist
condition of the cladding can be coated accordingly:.

loff pblyéewaﬂeomthsﬂems(wlﬁi)/ qeperni and Yol fthers mrgayrim @hasabr

S5t Bt SR, ROSR ettt Rapdl BERriA dad with

gediel geproiddn Messildetrihée fod beskihe/spldering b ohdiddnding of the
frame to the other conponents. The netal used for

d’YlﬂéaYVeraI@P to hle piker Fomperards abihe kesssri The applisation
g@fa gffe 8t tHE JAB: ¥Q§e/£‘<ﬁ{ésﬁ%rxﬂ%§ hPBAET. tﬂ@fdﬁédxﬁf)os‘?&on
naow as

rames accor |ng to i nvention
ttlampandtuwafﬁtetrmﬂ stramse whmlowdfragea Rdpesdingldn thet sfection, the

th | | t hi ghl X
& Pttt ase S 4R epored pedouthetys, 8 e pase with
%om?%élln?é}ﬁﬁm REEANSE ke 34IC Préf@ita%ﬁr tHd@addih IS Esatbhatith

therwi se occur due to uneven anounts of .
trigrataindeophmaicbeulans volmrer most pnefernblyagelidd@isgmaninnm solder is

%%g%g onh ftflg %1” r%%%sﬂo%hg ?Eer cr{)?rg o aJcsf Sfr‘]%t hete\ﬁlI u eg\%r

exi er re UCG

teheldink ef tﬂmdu@i peofackisne@norida duhree cwgiﬂpei"fbrrﬁlgﬂihﬁnum.
ot herwi se result. The _non- cergp11ﬁ@ d naterl of
wi ndowhemeReer aRichaseA gnateriphet wi ABI§S ﬁﬁ‘gPl" wg to the

QI&Q&M&@’E}{&&J %H&i&@te@ﬁﬁcé Bréxj?&lngeaaﬂéseSG@E AgtcB%vith the

brazing. A Dbraze/sol der/adhesive rmaterial may be used
trelajtiviely plhu@ qeapéser éthemhighlly carsbictive n3Gedinbprefayed for use as

bsequen bonded to the flange with a eri al .
THe LEQLFI 2D et dritigh nEHEE, MeusPeeBedibeh bt otherwise
GoAvedid RNahevRaatIurds sETHIrhRS ePa o ¥h £ 68t Abbh2Are avoided.
PCT/ US2004/ 000621 5 not to disturb the bonds created

doradditiem dhp aeragraraisdaned patedal offhe avindewframe is flexible in
6P §8as to further reduce the likelihood of cracking or failure which might
otherwise result.

The non-ceramic based material of window frames according to the
invention may be attached to the flange and to the leads such as by brazing. A
braze/solder/adhesive material may be used to join the parts, in which case the
dies may be subsequently bonded to the flange with a material possessing a

lower melting temperature compared to conventional header assemblies so as



Tabl e 2. Bonding Material Matrix for Header and Die 5
Header Conponents (neltinig point of Bonding Mteri al

WO 20046420 br aze/ sol ders) (nelting point of PCT/US2004/000621

5

. al SO for m t he htuu St ||r\ T YT aIIUI Ul I aua l U
the desired stjuctskgscl (ygbb)e cas@p\%%c?% Bé)é‘g %‘al‘ 638222%
i sol ation spacmq |s reqwre  he(338th| latt d t ‘“( )

10.
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25

braze/sol ders) 72Ag28Cu(789C) 88Aul2Ge 8QAU2QCSn

BRI 00 55 BRGSO e T |

8eruRPies( 280C ) 6 (S 83C) b V _~ = Note: adhesives nmay

be used where applicable The non- ceram' c based

material of the wm Pé“’ZfBéﬁ&dgaMé%@rlﬁﬁ M’at@ﬁ; forHE LSS and D1e
['in

met hods such as | am nation autocl ave, or
plating. By chQUTHEEr CoRBERantsOT] ot ner_ netal ot
appropriate th ckr(zﬁ,gén (aEm{:éfaddI ng to tBeRdipgMaledsl erilie
15 based mater|al @f;bRgaysndon f r amémeltiggeiniet bpzecsgifers)

t he non-ceram rraterl Jcmubasrp_

li thographic e 'po§§ﬁ"-5 Ge :'r?@ehan
Preferably, thegmom—ceramcbas -'u T | -‘
attached is 20|l g8bagosplHsoa) | y ﬁég
nmetal pattern. LLnh_accordance w el 2
fl ange may be ff@tewms'wmahbease#mese@"ca%dest aI ext.endi ng
upwardly fromthe flat upper surface at a central

porti ofhe hbflceRfmB®aasd hinteighl sfeha viinGowtfka68 nalySis 198 by
nmounting one or nore dies on the flange. The raised

pEaEgeametheds shichipsiampratinieaphige; Autaskvai eripiatingadly choosing
aﬂgpﬁ ok Haif R %Lﬁmb apS ﬂﬁ&l&%s {ﬁéelh%hlﬁlgggv H!g? gh%—%eramlc

att ac ar ea. razi ng
t basddembterigef thel Wlilndhﬁf ﬁdaﬁte pueh/ ﬁrﬁtsl dalih&alb:f fozhthe heat sink

terial ., fro rovmn e die att area. WO
> Been nd/on L4ar toGN Ho0 e BrupEr ape pRrelectrical
Th1 R NEe A sdel @irb @ hd %&ﬁl %th@l‘ibd%co ﬂ% ﬁ"foﬁr({e%irmc based

enbodi nents of the invention wl made w t
r efaderinkenn ke paigerneddypithpiraphde aqugse: ot mevhﬂruhal abrasion.

Preferably, the non-ceramic based material with metal attached is

lithographically processed to obtain metal pattern.

In accordance with the invention, the flange may be formed with a raised
pedestal extending upwardly from the flat upper surface at a central portion
thereof so as to define a die attach area for mounting one or more dies on the
flange. The raised pedestal fits within the opening in the window frame and
forms a barrier to brazing material around the die attach area. During brazing

of the window frame to the flange, such barrier prevents the brazing material

- from flowing onto the die attach area.
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Fig. 1 is a perspective view of a sem conduct or

package in accordance 5 with the invention. Fig. 2 is
waeooepiiodled vi ew of the conponents formng theCT/HEZd€000621

of the sem conductor package of Fig. 1. Fig. 3 is a

. %V(gowfrarre of the

e F—packag 5 igs. 4A and 4B are
greatly enl arged sectional views show ng the manner
| n whilcdethiled descrigicandferbsed ombeY nahtodf thbenddhtion will be

‘Eea th(rﬁ%rgew cl dvvlth nmet.al ,. in the sem conduct or
Hibhgieiqzegee to t elj}cﬁomBalF%n% Ay igs ciny yyhiok ew of an
aI ter gt ive LPAQPLARALIAL ofa kb ARGE dubRY] gﬁgk 1@l a%g&dagce

pedestal in accordance with the iInventi i g.
@Bthrtbe seentionalFig. stsaroéXpéohdnuew wf tle eorspoments firotiog the

th t.he e 5|nstalledthere|n
a ﬁ%ﬁ%f\/&wﬁgsefrﬁgoq’?g’ﬁﬁog% Cﬁ 1£h t he pedest al
prevedig isaziange paispedtale Vfléxmasmheommw Ahgheofdhe
attach _area of the flange, Figs. 7A and 7B are

SeRFBACtaiRag&ags ol igott Fkﬁﬁ" agdsihrpEosigatly smlarged sectional
nay %econegwﬁegﬁlg%égﬁ r‘mﬁ g& ngb%:te?%ﬁ 1fll'oPthe

DEBORY Wamlmaamﬁtlpmmﬁmmm& peE:lkggé. ostng\Als

a se uct or 10.1 n accor.dance

venEro S pRe Gt obh ARG fnbieg’ Abaflanse
SHaR}i‘né é aRged iaadé},ftalelhoa@g@daﬁee M@t thedRP&t&d.y pl anar
configuration, having a w ndow franme 14 nounted

t her e%ﬁg 64 phd FBIare peetioniab atbsvsiE aaW@tmmﬁta@@rrucprtdmetor

flan € d The wn

HoER R TR MABRB R S ip Skl ot BB g A G Y PR in
@ﬂllt:]i] ¢hd b@d@ea],’lﬂevéhts b A0g tucban]l o 2Oving iftlNUedatich
t he f# n 12 within the opening 18, and is
éreep ﬁ’@gff?&gecoupl ed to the leads 16. Such electrical
coupl i '
of iy o DRseREBEEO RGP Ag W oFaffob ol B e oplititor
s)ian]gdtg shoevifg the nenman if whigutheadebs nefted34l may become the flange

str Cilon and plural dies nay be nounted within
&g 18 if desired. WD 2004/ 064120

PCT/ U82004/ 000621 7 Alid (not shown) may be nounted
AETAHERAUSSCBIRDIGN QIO TEN PREFBAREDIIMBOIMENTIe

openi 8. and the.included djie 20.. Fig is a
expl ol T 9PEYP BrecTueA o Pag c]&]wo@féﬂlfcﬁm&? Wiy the
invention. The package 10 of Fig. 1 includes a heat sink flange 12 of elongated,

flat, generally planar configuration, having a window frame 14 mounted
thereon. A plurality of leads 16 are mounted on the window frame 14 opposite
the flange 12. The window frame 14 has an opening 18 therein exposing a
portion of the flange 12. A semiconductor die 20 is mounted on the flange 12
within the opening 18, and is electrically coupled to the leads 16. Such
electrical coupling may be accomplished with wire bonds 22, two of which are
shown in Fig. 1 for illustration. A single die 20 is shown for purposes of

illustration, and plural dies may be mounted within the opening 18 if desired.



sem conduct or package 10 Fig. 1 show ng the manner in
which they are 5 assenbled to forma header 24. The

wheado6412¢1 | ncl udes the flange 12, the w ndoweT/aR®04/d00621
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and the lead 16. The wi ndow’franme 14 is joined to the

f e 2, ch as b razing,, fql Low ng which .t he

1 S0t i 15 B Tl B POk Loty 1 K% s eoterirer and
VdrfettRw the 8p@nihd 18RRQSIHeantlnged e 12. The _

sem conduct or package 10 is conpl eted by nounti ng one

0 ; nmoreg.of istareextilededogewiof keverehef the cmlxmcw’fr;rcéﬁbe 14
. . ! : 0
Ao R Ae TIOR3 AR e BN P s ?

or o er
i &b e dco rfpat chamelyr 2he Thbédend@d24 ireldddslthe Hengpdaj tig

18, with a l.id then being installed over _the packag
1pindgy erde it Hrdost Mgp She NEPEP™ PR dd S5t e flange
19 3udf a5 BPBeMihoNBlIow B wHihahd Ahds 150RXAERteAGh shbfar

wi ndow franme 14. I n accordance with the invention, the

viesliowonte theewintdowniragte Jdsoppheis thaflangeat yeThanemiconductor

detail ed.fashion, i Fi g. i s made of . ,non-cefram.-C
pcRaes i iR dptine oie A RpE of 4 g 20 30kip the
MRindow @hme M4 0T¢hd AbhderarOai slesmically abuplihgd €tk d¥et BO to the
fibers or other geonetrical filler, The matrix may

deady 16 by prrEbendiag oy oxyTpreothep Beiding compquayd ay then be used
ST Bl Slnfho 1S o 300 RN G AEE IS PHERR ) o
wdegied: frame in conventional sem conductor packages,

t he nqgp-cerani c ased, materi al. of .the w ndaw fra 14 .
coor dRGerBCaHCERIRgn P bbiEqsds S coTRBRPn oM Redtation,
st el tRIVAH ARG ESme e RORCERIANL GvitlASR0inBE 86h &the A indow
t he Wi ndow 25 franme 14 provi des a cl ose thernmal

dxpaadidowhinh igERowatiotenlargedhenthidgtdiled feehidndnifig 3, is made of

copper._or pthar teri al s. preferaply used.for,the :
e
wWiristapally ersanidmatdidlfilddeqidh ibedy & &hb) gedractrichdfileghThe
teng_er ature, typically on the_order of 400C or .
Jragiemay gompEtpedy Bol Y ePexyg et atibege og didler sempenmetit of glass or
tR.d.9t4n the header 24, the w ndow frame 14 30

under goes thermal expansion and contraction at a rate

si m | dfnlike theatlumfing beothei gétaynic based tiaveridll typipally sed for

a.result, the high thernmal. stresses present in .
dPe JREPY e s creenana hRer e SR ThrBhee thraparetgmic
Ttk @ ndatbAk] SR inHow Wk 26 A4 /2068488(; 3G he WS D0RR ks a
8 Moreover, and unlike the ceram c based material of
dohvkeen of shetinctiadyantages. The non-ceramic based material of the window

frame 14 provides a close thermal expansion or CTE match to the highly
conductive copper or other materials preferably used for the flange 12. As a
result, when the flange 12, the window frame 14 and the lead 16 are subjected
to high temperature, typically on the order of 400°C or greater, during brazing
together of such components to form the header 24, the window frame 14
undergoes thermal expansion and contraction at a rate similar to that of the

highly conductive flange 12. As a result, the high thermal stresses present in

prior art structures and methods are avoided (Refer to Table 1 for details).



franes, the non-ceram c based nmaterial of the wi ndow
frame 14 according to the invention is not brittle,

whododetiber is flexible in nature, thereby furP¢EUS2004/000621
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avoi di ng the fractures and ®ther failures which occur

h conve 5 structure |de the ndqw
HROVED aw evtéteapsr@ng%hefsa gt efla{) G9pYemRt lgal window

bﬁéﬁl'eé‘ &1 rno%c!é%ffﬁéﬁaé%ﬁ in’éiﬁgtai 8t t}ﬁ%ﬁ%@rﬁ&%ﬁq%%ﬁmg to
the window frane 14 is preferably clad wth a |ayer

otherpventiguismadrblpplut mthed iadlembde iDueture, theeeby further
nat ul

P iRe Phe (R R B B R PRb b il Pesligmen
bstpaethedsnveen t he cl addi ng nmetal and the non-ceramc

based material . However, good bond is proyi ded by

the t hapEoyife throvwRdpy fram@ 4 vaph aeptaide spirgpce dor milgages of

S OE S, L A LA e
ZpEefefabb'uxjtﬂaweﬂt a lgsr shomatali snucEIag cogper dlteeﬂurmnmhne Due to the

d| n er 24 i.s, di sposed. nst . t dow
e g e B SR PLHE S GarHel dndhidevbe
fdh@ﬁfﬁlltl'éo P viRPPE AN REFHE S L1l a@di@¥ah @1 and the non-ceramic
tenperature, The non-ceram c _based material of the

vhasgdmatessb H@WEV@W@ gond ondhés prowideeriutthotetirigugshewn in
tﬁlr%eci@%gﬁgl e U YEA s?léWs %% %gncﬁ)v&“ Hfa%r{ Cif ack égtt f%f)m a

ure i'S €00 and t ssur
r dn@ddiag laydre4f dfimadtal.l Arsunface d6 pf dd;JdtaddﬁzgsllaW\zzi 13 oughened,

.“%e@smaf s o belors o dinaiaer £ F Qp6PH BetBrythe
q 1@3 #Qﬂl@ 1qet'12ﬁegﬁtygpﬁ’.§ Lé HeS lﬁgﬁlﬁt 8 t104 Gf?ﬁ&ﬂﬁ ffame 14 by

oget | ng |l ayer may
t &ygnlyipe preetued asd@HJeMedAkdIJh‘pemabk'el T}andng@lrdmmbased mater1a1

prepar ati.on .f or di n ol d/ I

SRR MERACY St PSR SR (8 B R R R B Bl S Hradthing
adlayy oY At P alsuSlifhey SmE@it dFeiks alle sBfuctiircdis ¢6516@REE the
with a feature of the invention, the cl|ladding and

mwm&teulﬁ@ere@%qdatﬁmﬁeﬂ@tmnmtﬁ@@ duginshewadnciig. #B. As
dg,
a%t%ac x dlﬁl OXB © &%gh%@%fa(c@%n&e%sWfisghfi%clftggggﬁ%ow frame

Phere e sane tine
| By&rform o veryeticons quldybebeyeasmktam@aalh avidthdde n@ehrmrdﬁﬁcult

24 of suffi C|e ast rm.a flan
aggrapt pestbST.nf b ﬁf%@m %?Q%Pdtlﬁt@é sug aathth nickel
t 4181 Bl LR @?kéﬁarﬁﬂ@n %Mﬂlﬁé @ dée‘fd/?@rlﬁg‘ﬁlu% 88ldEANYA preferred

| ayer 24 is bonded to rane 14 hi s

edoldarmsdbe ph@pneé@nt&&%r?ﬁ*ﬁaaléb@m%mtéet lseldges cen keesed.
e R

laminating operation shown in Figs. 4A and 4B can be used to provide the
window frame 14 with a flange attached thereto, at the same time as the
cladding layer is formed. Simply by making the cladding layer 24 of sufficient
thickness so as to form a flange of appropriate thickness, such flange is formed
at the bottom of the window frame 14 as the cladding layer 24 is bonded to the
window frame 14. This eliminates the need to form a separate flange 12 and

attach such flange to the window frame 14.
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previ ously noted, gold/gernfni um sol der can be used to
join the wi.ndow fr 14 to both.the e .12 and

e 1 dhaeed a8 aGH &R ivenitorodne Bo8% Sh R omidcar dire 14
f 42Ehelldad s 1@ bLEIRS Rl dér 20348 Be bihBd HbdekBér @1Hg VARBus

gold followng the netal cladding thereof.

APRoeessat-i e Pyeviewdy wotkido doldferrmanip saldepeap badegd to join the
V‘QVMH?)W frﬁfﬁle erﬂori%ltﬁ’rt A ag%e I.‘E] hﬁd 't@e R539 r[%l 'Wﬂ&% éﬁ%hrhgethod s

epoxy or any sultab oxl es have str
auﬁedst}mwvvimiowmﬁ-anmr&m rpaafeeabia&med\mtﬂd awkel ang theﬁ:t gold

t t f di 1
ol i i e el oS ek forBa e heenge) ibme 14 can
pkl)eaBJriJég vﬁ@h&ﬁ%oﬂe@ﬁ%ﬂa&ﬁf? Tl is ERO¥PH1ERED gigl g%g) X% Br any

bond the wi ndow frane 14 to both the flange
| athbleadlesive: epousd lya@e@mng)@ﬂlesmmort&emn ceramic based

t e hebn g h
DL ERC 20 8 BRI, LBl Pooals RS 1 P b
lﬂumlﬁﬁmpdl@&lhngas meeyasawsmyka@@td pReng Bnaha ﬁ&&ﬁﬂ_dn@ firame 14.
4A an 4B, the cl addi ng | ayer 24 can

%%%YCFF@&% wyeddabepdithe ivindeve 1480 bothy hietﬂarnsm%@ and the

tllagdflbange 12 when j oi ned to the wi ndow frame 14.
Fig. 5 shows an alternative enbodi rent of a flange 30
| n ac dor penpesly ddscribéd lamwmtﬁomtechﬁiqaeé kam (ge uS@d tsjoin the

ke e fl 2 of Figs t f
e e e ety i FosSh andenfl b e rndow 2ame 14.
CAem)l SUbti PRI HBEd fh EdrdlecHOP RAtISEHL LR 234 431%@ eRdding
Unlike the fl ange 12 of Figs. 1 and 2 however, t he

flpsipige4 on boprasided withamfhoient dicknsss 50 thatot fperrededlange 12
Qié}h%{t%léﬁ DO HARVR ggyzﬁafugﬂ%rma central portion of the

pper surface € pedestal 34 is configured
such tHigt5 slevs anbierpaivepiebalimeheototlahié 80 wh hbﬂomdance with

t he openl ng f the window frame 14, 25 when_t
vitsdBYE e rﬂ}i%ﬂ?‘%g‘h%%}ﬁ]@éﬁ s Hangeriaighesd afrh% In that it s of
pquﬁg%{t@th rdthtivedetdin, %@ha%rgllfr {o?atnay E%gﬂé&loﬁ%ms a flat upper

defining a die attac rea. Figs
sauficesdlthereons hilike ﬁmrﬁiarcg@ kﬁofeFlserﬂl @mhldwmwer the flange 30

PR nEL M an R b IEpRLeR0 Pl wa ettty ik contran

r;ajrsleﬂ op elteBhahiped SugfasB BN Tha gellestaDBR s ERIflgu@sd Bfich that the
30.6B. A portion of the wndow frane 14 i.s shown

%?hﬁer&lblﬁ%ﬁl Phegpet fh'fﬁrW}t}ﬁ}értfﬂP GRenige 15 of thgpyindoy depgna ¢4,
i WhAPRAEHi W Ao Rfmb iR eMoRd8Y b HEE880 1 4 he 2 dbAGI 34 itself

has a flat upper surface 36 defining a die attach area.

Figs. 6A and 6B are sectional views of a portion of a semiconductor
package similar to the package 10 of Fig. 1 but with the flange 30 used therein.
The flange 30 with its raised pedestal 34 is shown in the lower portion of Fig.
6B. A portion of the window frame 14 is shown in the upper right hand portion
of Fig. 6B. A lead 16 is bonded on the top of the window frame 14. In the
example of Figs. 6A and 6B, the window frame 14, the lead 16 and the flange 30
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As can be seen in Fig. 6B & thin | ayer 38 of t he

1 e EoGEOA e B RBOET o Bt RS Bofion e os o

t pEeBeng rdhidirladid &Lspéseﬁme'ﬁwle@d/ﬁ{e #haty trhfebrazhDehe lead 16
mat eri al extends along the interface between w ndow

f $oadfetotiginasghtcREPonanEeose oL @Jmlﬁ@y,tﬁ)ﬁundgy@fm ¢fcthe brazing

?ge%\élfe&@egﬁlt ]aioéﬁtl‘ée:ﬁ%ﬁ%#f%go% wggen Wdcg{ gzéa : n d the flange

eri al exte al'oh Pace
t 3&r Phehgdbendas; @thmmmdd:b\ﬁmxﬁé 14 tdehe ﬂa:s@:l?,(p Qﬁé $rading

Eipral Sh e on AR 2l gty gttt Hhgppbe beA i ghown.
Sﬁo@favérh ﬁleoleﬁ@ ﬁéde@tdal 3 rﬁévéﬁtg @H@ Bidazﬁlgg 1hee Qﬁil@lrn #fving

h@&w re a relati vedy snoot h surface pI ca
pribe diesaitdchcaren ghﬂbb$ the ﬂaésgpetrrmmfa@e @6 ofhhe pedestal 34.

rai se r estal 34 0

et o RERRIH s 1eB00RE T Bty S BhabBRmed] Hoerits
ngpesallglha®iioa biefaéd Aughppey ofdusd thea 4. tTey fdéed periphery of
formng the die attach area. The pedestal 34 of the
fflhﬁrajée%l s4nt Hhe Hangredl pgis app %ﬁ%m pravent dewif ghe brazing

S

SHBIER o I 5408 R65 LRI Ry GBS 0.
bpeaiels’mj; 3t ayf eiie 88ngn80 tie bavifordod By ameafdpropndtateehnique such as

et ween. - brazj ng, | ayer nd th i ndow frane 14. . .
Apatehlint 6 bb Seriaes Sr DB A R RO PReR Gaetne is
CaHbWRELHREN tRe bRiAing 1d}er BRaRAGhE WiB8sW ¥rdfe 1104 also between
non-ceram ¢ based naterial of the wi ndow frane. Al so,

thraziigdamnd) rag she Wall’fddd‘e‘ﬁ]@mﬁ/l‘bled with sufficient
: 2' f Ege%%n 29 \Rﬁ'?v%u ly déé)cr{b%aanamlngt %3 &ﬁ(iﬁ@ees\/n%éé\% %§ed to join

tihe fhere dordtlgttothy asisag@mll@ bwséctlniab@milrcﬁ‘\th@ w&h&ow ﬁ"ame
descrlbed flang1 12 which does not have a pedesta

the caglding lavgr sa ke psodRe iuHERegnt Hll@h)éeaSéadh&’elt
%PmE Ct’hé ﬁgn% #Rek Jélaemfo %@Qﬂid&?f frgﬂﬁ “fl'lggﬂé E%a sectional view

provi des adhesion“at the interfaces 44
oypbs semicoudfictoe pacfagehld wthdhwpfmmlﬁdes@ﬂoe%nge 12 which

RO b EeOREE, TR 7R Mo R P PuE e B the

tlB@d s6cepd tofthé Aankavemlichmdeed. "Ohé BRAdEA1EHoRIestddBesion at the
appended cl ai s, rather than the foregoing

daseiaqes tdmt the gpmaltecawfﬁg:e% of thgi veimdewrfsametdi n t he
meani r’i%egﬂ‘l n{ng!}g quéﬂl}é iR 8{' ei%o@%ﬂc%h@id@?e@{n all respect

t her ef'or e raced
as illustrative and not restrlctlve the scope of the invention being indicated by

the appended claims, rather than the foregoing description, and all changes
which come within the meaning and range of equivalency of the claims are

therefore intended to be embraced herein.
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WD 2004/ 064120 PCT/ US2004/ 000621 11 WHAT IS CLAI MED
I'S: 1. A sem conductor package. conprising a w ndow

WO p@ame41b0 non- ceram ¢ based material includi NBCHUS2004/000621
matrix of principally organilc material filled wth

fibers or other georretrical fillers. 5 2. A
WEAT B @M EDAckage accor di ng to claim1, wherein

t he tri IS C n fr C OO

pol yggt r af1550r et Uicgoﬁep ef)%%(l ng%% atﬁ?r?dc?% Hée resgfarrloen'
ehAH I bdse @ M dtBEaDIrRUlpieg @Smétlinﬂ of efin¢ibal$ orgatiamaterial filled
fibers and other geonetrical shapes. 3. A

‘@’éh]f@@r”fd%‘?té‘ﬁr E%R%@”@aé@élﬁlgsdl ng to claim1, wherein
the mon- A E(ﬁ{ﬁu‘?}t 8t BB LEL ng't% cﬂﬁgl"‘@vhg're@ﬁttﬁé matrix

4. A'sem con ctor package-according to claim 3
mhhomnnﬁrd)md:hHQMahp comsmtht@@pdlytehmﬂwr@hglqmemdsemqymgld the

co num 5. A sem., conduct or kage
icaf 258 Fho£B Ten M B Rims et S e o G m B bR Bnd other
éb%l&ie@ﬁc&l%a%@dow frame nmounted thereon, a plurality

| eads mounted 15 on the w ndow frams and a die

mou nt3ed oA stehmccmcb(w@@r package ageprdingriornainn Lt wherein ile won-
eectr to the plurality of
(feé%’a%c %Sed,&n%tg?ﬁaccl)snc ﬁét“g?lypac age conprising a flange,
a W ndow Ws’lsmﬁc@ﬁdudﬁ@ﬂpm;ragmaec@dﬁQdormim[ Bawharainttke metal
ontheflan and | eads nounted ont wi ndow- f r ane,
KBS ﬁ’éul? ARSI OLCOPREY ppd g urﬁmlﬂ& pal |y

or gary ¢ 20, faberh@letbd béﬁ&g&‘"aﬁ:&rﬁir&eﬂbsclalﬁ 1Afurther including a.

sem conduct or package according to clalm6, wherein
fiinege havidgvhd wanddow Srabonuednteal theeedt, ar@gr&hwmftlms mounted

I i e N L R I
w%dbtmeﬁraﬁ{el émate&yican? cbiple@doWhé Plurkiey 6f led8s.and cl ad

in netal . A sem conduct or package according to
cl ai rfi-8, wh%err@icnnwréor necider compmsinga dlaage hwWanggye frame of

ﬁ&g c@agxk ?%?Eecpﬂlt%te% 1txﬂ8u1txtl,ear})91eth%@a hah&?@a%ﬁ mount d on the

conpri e copper cla e W n
Wﬁr&iﬁw frhthe, ﬂléwmmﬂtamwlnchﬂhkggenmmmﬁhmgmpmlly bmamm

Pi’i %mrgglr%%Fﬁgfg%%télg;ndsghgl \?\ndgldg\?v :‘ ?afr{ealt gdb\rMatzgd to
A semiconductor package according to claim 6, wherein the
window frame is bonded to the flange with the epoxy.

8. A semiconductor package according to claim 6, wherein the
window frame is made of a matrix of poljrte"craﬂuorethylene filled with fibers
and clad in metal. |

9. A semiconductor package according to claim 8, wherein the
Window frame is clad in copper, and at least one of the flange and the leads
comprise(s) part of the copper cladding of the window frame.

- 10. A semiconductor package according to claim 8, wherein the metal
cladding is plated with nickel and/or gold and the window frame is brazed to

the flange and to the leads with braze/solder/adhesive material.



the flange and to the | eads wth braze/sol der/adhesive

material . WD 2004/ 064120 PCT/ US2004/ 000621 12 11. A
wa@esoenduct or package according to claim1ll, MMEUS2004/000621

the gol d/ germani um sol der RBas a given nelting

tenperature, and further including a die bonded to

t he fllangd amncpmdlgmrcyackagmmomdmgrtawimgl hl.riehereny the

‘ erature han the given nelting te rature. o
oFEGR G T ARER shBaPbit ey Rkt ARE G mcfludmg
. PackRAbde € Gd Bhng withl Apge/thavingira hakatg wmﬂtmg
. surface and a pedestal extending upmardl fro@@ﬁ
- temperaippe less dhpadhe givea mglémgrt&mp@émreﬁ gegpmium
%% | nlng a die attach area for nmounting a die on the
ange 10 13. A sem conductor package according to
cI ai m212, Afdemibetiduchiad putkage canpdcinﬂigm ﬂaagte hmmrgt #flabnpper
fIa ge a Ia er..of brazin
e 8 o U D FEV D Br o G e P £Ffage 2t 2
c@ﬂhe(ﬂ' @thn% %goftahﬁi Qi Bnindlal @6 ﬁtﬁlrcﬁ%reé-for ounting a die on the
sen1conductor package according to claim 13, wherein
fldrezel5, wi ndow franme has an openlng therein for
recein ng eas ne di.e th u
t he fll%an g éA seghlao?%léc%%re%%%{tagfz a 001 dlngistégcqgm} gE Pug@gerqgcludmg

POAIAN fidknd MRuneaNdr the Parfidd ]@ﬂa (]!zftyetrhﬁ bihAngenaterial, and
configured to fit within the aopening in the MAndog
whegegn the pedestal forms a barrier to the brazing material around the die

attach area. |
14. A semiconductor package according to claim 13, wherein the

window frame has an opening therein for receiving at least one die therein to be

mounted on the flange, and the pedestal comprises a raised portion at the

centi'al portion of the flange configured to fit within the opening in the window

frame.



