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SEM CONDUCTOR PACKAGE HAVI NG NON- CERAM C BASED W NDOW

FRAME Background of the Invention 1. Field of the

Invention 5 The present invention relates to

sem conduct or packages, and nore particularly to

packages in which one or nore dies are nounted on a

fl ange Mﬁthln an openlng in a MAndOM/frane nmount ed on
v CHOR ] AN NGBRA

Hi story of the Prlor;ﬁwt 1 Eéﬁiﬁﬂéﬁﬁﬁn inthe art to
prOV|de sem conductor pa &S 1 h one or nore
.ar e mounted on a heat sink flange

AT a wi ndow franme whi ch nounts and
i nsul at es ﬁem aﬂthéi[ﬁggnoibnl eads. The dies nmay be of

t he er al dlfquI met al . oxi de

sem ¢ ?%53 és&r& mvgpkon Fejat eﬁﬁesifale&%w%fwh@eﬁmd gFe
plﬂﬁ‘kl@@l Ewmge@mhichms 0B s died aee ﬂdoﬁﬂﬂﬂolﬁi flange
frane, is typically nade of_ cera

bas
R 2t epeé%ﬁwma?swa}d@m fxgme mgginfadson Hhe Sfi 1avingdead
OR b M8 aSRM6eNduct or package and insul ate the | eads
fromthe heat S|nk flange and ot her portions of the
packade. 8 P Art has an opening therein
whi ch I
el ect %?%g%ﬁ%%ﬁéﬁﬁ%‘ gﬁ%gﬁ&ﬁﬁé’%%%ﬁﬁ%@%?% pelRfped E Ao o
bancssenfieoniducipe dies amel ooiotedpack hepgssinf flekge wighim an opening

descri the one a thereo I

R R et PE I ARER Ra b idlateb ATy bAERAE Bl dice

t ﬁgﬁbb of tIRUchMaOS (Datehﬂ dzffigds mkthd biidg sémﬁoﬁ&mtar) type and
ader

b B‘?%’d%%a}é?r ng/&%&%ﬁgﬁgéi@l\%{ﬂg%ggﬁ nglﬁ rg.r gﬁe wnYdow

eﬁ@ﬁk IERhhy typlida@G hethel o7 cbidenik BAGY matehiaRSsuddl aMalignina,
bond |n During. assenmbly of 25 the header, the

SRR TR rth%f@r%%\gré th%sq%qﬂtdaucw raglifes cpddneyealpdiy leads
NG tnt QERES AL k oS A1 &éaer 951%55 ef th%%cﬁ:@g%c THE Whd8k frame

to carry out ra2|n g mper at ur es dictate
t Inast ant ¢Rening therein gvh@@;h wgcr?tmdﬁé e Sfprn@pwémﬁtgr dies. The dies are

paa&tmmgﬁdu&ed% thE Bindblotits [haaGyApd, bbizaan ndow
mlar coe clrents’o &r mal expansi on
(CTE) In Isdma:ioh@uctbmmckhm ths typedieswaibeld] ielopn@Onents parts
d t t I h.
AR it gt 55 ERafe, HE MR RRPE o Y TR 8 FARYEL,
ft’o@é‘ﬂheh ascloagbychirakipgibldesing toforbhehemler. One or more dies are

then mounted such as by brazing/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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2 expansion, it is often necessary to nmake the fl ange
of | ess conductive material having a closer CTE natch
to the ceramic material of the wi ndow franme. Wt hout
such a close CTE match, the flange and the w ndow
frame expand and contract at substantially different

rates.so 0 pl ace suybst ant stresses o .t he .
SRR 15 PR AR S0 L SRS P PRE e pigrial
Nakiigen €lbsdr mEﬁl@.ﬁfﬂ % theed@kii@inatdridl et wildew! - ane,
causing it to %i/@or otherwise fajl as_a result of

Shichoudtsush éé%ose it Hirchaiosrodite Hasiosbrae esoand and

QB%&&G&%&&%&Q@@&%%&@@@%@ @s tehlaOYE kAR iallsBRestaOn
th ‘%@Iy conductive materials such as_pure co per for
t epa

ehe Romplipgbing sieheituatiensighhe blattkbnateﬁeo he¢eyemic
OB RO R o080 PR D oo oo
isnclositesses.0 better w t hst and the stresses that may
occur ,dur e E
or o) B YRS SPRETRL ol BAGR Sy BHELOE, koo
dlotviirgs Hoa kheyuashod ﬁmgiﬂﬁmmhpctlse m&rhatlm s as fiire cpm:reh:ior the

3BAF G Tenet nEbe PRI Do PRSP Brh i Bgb< Brm

fredtchwwtH thedlangs.eandr shauldiddalBshbe Meidble din€ mat bﬁ@fﬂe amaer to
nust be_snoath and free of brazi ggj@nmaten %@S

thgtisy Hydetapdihe sttRssep Enafiaay p9eRy of theagkaee.
assenp,ynes pfdaferﬁseﬁgf hrisd Hﬁnﬁé §§éeﬁﬂnlyﬂ@ﬂt% 'h@ladéit phftRularly

interface between t w ndow franme and e flange may

fitem hrazing dihusadi te Jféifltth% naléﬁ sagethyradhe éomelrfaﬂeéaf fke Bange
t

\g"rqté}g'.n tpg é%*ﬁﬁ % Eer ef or e %e%alts Irag%‘% g&? %ﬂ %&e\r/ﬂelﬁitﬁggﬁ% °

toma oir ngarerdieer Babh ﬂwmﬁ@hmmglushbmsmmh agid dremt af deawing
in senbl y of th F

AR A BRI e B SRt P i

prseemblgsﬁ tlrmhemlefj thehrazmgahmatemral phtleagiarfpce é.ubmmLthes
rticul Y, the sent LNV ntlo prOV|des an

Ry Srms b derEhe R on i K B sb PR RER Teiles o
hhﬁelﬂfeye GRCHHE Tshwseqﬂait&hbﬁitﬁlg of the Bhewitkiatsush Bked. | BRgeld
whi | Eqrétbsthe s me tinme prey

ntin undu str sin
fthpye d@%lﬁfao % FroPre¥eRimch %m%%%% er gPH&?%%‘é‘?O the
iid BrthfiBalon Rtk QRse b NG optiadu k. ame i s made of non-
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ceram c based material, such as PTFE with gl ass

fi bers. The nodulus of elasticity, as shown in Table

1 below, for a non-ceram c based wi ndow frame 10 nade

of PTFE with glass fibers is significantly |ower than

a traditional window frams made of al um na. The | ower
Togltrsop RN BYRAY It yReIoR! IS less  stiff and
I ' ; - Traditional vs. New
Header Design Material Properties 15 Thermal Modul us

Conpon@&he prasent ingknt@rEpionides Wnpmvdd semicongudthpackeging

) ] . E .
Py R ATl AR IO A TR
Twigddi\egraiﬂe wRzB n2dles ppsdilala ghg u@)qsfﬂﬁghl&loﬁcﬂgztﬂa%ateriﬁls in
S uct Qr pac [ structures in,accof,dance wt
DB BROEE Ban eSO thedamie i SretrBu0E RS SR Eehe o

I 3his0e Redpsthalas@imidy pedkssal portion 25 thereof so as
to define a separate, raised die attach area within

t he opBhpffgrasmee WW‘“PP&\W@.WWH_%W peRssisgpade of non-
PleEMte Habld B i alBUEH b PTFH With il QWHRErO MR mbdifus b
attach area during assenbly of the header. _
Setastisiias howpda Kagles] belovciop pdanceramicthasetbwindow frame

i ti i ' £ -.C e .
R A G
pdreene opde of alurohieThéd ilogler meikiadicatesthbeilieahstewtai whless
maﬁfge sed o %or ?n.fehe heat sink flange as shown in
TEBHE CRPPRE "Gf & €nce in CTE between two 4

bondi ng conponerffable AcTeadicional e Ndw FEender Wesigm t he

conmponents i ncrease as " well .. CoppRer—or—ot-her
high thermally conductive natqrial s pstew Bepertes l
significant '

of the elec}ronic |package. Traditd eral iﬁﬂ&'l?bge@"%‘é'f;‘ﬁl;
an al uni na JRompedentr antataial | ilm ped) t.p CANBCYVEEg Elasticity.
conductive heat sidk flange silch as chnd®mKlpac(@ra); &
better match the Alumina -7 CHELETTY  agp

Window

Frame PTFE matrix + “04 1

glass fibers
Heatsink Copper Tungsten ~7 ~200 240
(Flange) Copper 17 308 120

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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CTE. The non-ceram c based material includes a matrix
of principally organic material filled with fibers or
ot her geonetrical fillers. The matri x nmay consist of
pol ytetrafl uoret hyl ene (PTFE) or epoxy, and the fibers
may be glass or ceramc fidbers/fillers. Preferably,

the non-ceram ¢ based terial is, wth 10 et al

t BB P e TBaregs ettt ViRl SpEOpHe Fsgse as
OBRI Phedetipper &f othBehighitRsianally @mBuétdvel HgteelaltSfrovides a
components of the header. The application _ tenperature

ofienfisanbenisncemantdo 4hn argraEngefoneanse obie electronic
dﬁmﬁe@sme{ﬂﬁon&ﬁm@a{g@& YEifig b ﬂ&ﬁll{pﬂlﬁ%@ﬁe W ERWed to a

frane. fen I Ng on the selection ace
clerglparidonting heatesindt Bardiersgch af conper bangsteralodstig mpteh the

| h

M e e e S T S R
gulatkrigldrlted cubkafibyrs wh ether gewsetripabiiberabMhe matrix may consist
gol diae ni NWM,sol j used f n_the

OB RUHER BT B b5 el o or
ch@dﬂ;imﬁb@fs/ﬁlﬂbﬁ rmbfe&xblp,rmé ebalkbiantio Basddsasteeial lilﬂt’lad with
cop r._or um n n-.ceram c. based te of

wr aye f‘d?‘FF 693 ox; hyazingtsoldgag or gthep gn ing of the

t hﬁ{dm} fraRahe Elhesthst donspoRbAtsl it Rgheudel OFRe Gl flidaBba N
with the rel atlvel% pure. caopper oy other_ highly

cERREERTUFR ohhessolderprzefedbeEte Tyt bekelgy the ﬁ%mﬁwﬁltmn
Stéﬁﬂﬁaé‘réﬁﬁg 8f 1HRGfAUR SarRc WGt TRt Déﬂaﬁdﬁ{gm%%ekbﬁ&n the

mg ht otherw se occur due to uneven anount

t ﬁ@famlcoeéa@an@if the c&adﬂlnmmn heceoadadl ancerdangly. dbuthe qage with

w
O a0 L ASEAIPUET 1l d s
t hiekéli slmll goﬂxb @drhéulmrlﬁwlhjerﬁg norst pefénably, gbidlglarm:gﬂmhm solder is

oth rWi.s.e am c base teria
RAAIRR the oo S50 P BN bt R Ef TRieht @ udld for
gﬂh&mlﬁg df tle xgla&u-f j/u&f@&blgt;&dlalbﬂséshﬁﬂiee adppalum Iallﬁﬁlgjb.yh |
razing. A brazel/sol der/a eria se
Do o fhethn-BEBRE Bated iRl Sh i Sed pedriing Ty e
SitheRHNeRAS thebRATEhrh@etibttesifrovidthg dBse?CTR eI tER With the
posse33| ng a |ower nelting tenperature conp flred to

cEletdvaly Bha corparoRothardiahyicardudiivg majerigljprefegrag f§¥ yspas

the hepdscisate @egé’lfsb Bgsﬁéﬂ%%ﬁ KBRS tRISETRAY mig?R Stherwise
Table 2 for exanples. Bonding Materia

Veackd fué b WnyaH GMOoEnt c[ﬁtbel nsalﬁgnmom%mémcﬁm are avoided.
In addition, the non-ceramic based material of the window frame is flexible in

nature so as 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



(rmeltinig point of Bonding Mterial
(nmel ting point of braze/sol ders)

braze/ sol ders) of.

72Ag28Cu( 780C) 88Au12Ge 8QAU2CSN
88Au12Ge(356C) 80Au20Sn 63Sn37Pb (2800)
10. 80AU208n(280C) 563Sn37Pb (183C Not e:

| - basegb mat e{IP%IQeDOﬂa?e %eg‘feﬁr o flhgﬁgﬂze

vamxiaoydesret hods such as | am nation,
pl ati ng. By choosing

(280C) (1830
(183C)

aut ocl-ave,
met al
non-ceramnm ¢ 15 based materi al

or

of appr opri @hBletHiBIHASSS

for De

. 63Sn37Pb (356C)

e-leps)s?emn@g d %”Ll% 2 for
rolling, :
copper or other

Mdterial Misth-Bfor $ldalder and D1e

Bsuch nmetal can
| eads to creatg
where el ectri cal

aHeadef Obriiponéres N

t ieelfiegpdiredf St
baod/sddersh Sp

of the w ndow frane,
61&

pat
uct o méorl%ng[ %Fer&aze Iders)

ucture

aci ng TEVIRRIT ¥T8

‘nmetal attached

1O thne non-cera

be patterne
abr asi on.

db
Pr el

| T2AYRRAEPHICE e

C§§Sn37pb

nC h@g\uH%e?(@

with metal att N0 p&g?ﬁrb II693$7BEe
to obtain neta pattern. acc&hce willHRDhe.
mr nvention, the|flan ma% be P
’F%pfr D

sédl)i t

pedestal ext endli n§%

surface al a C TRl Ml i T,
a die attach area nount I ng one or nore die$ on the

fl angem, The rai sed ntheoer
e o RHBAORBHAESE HASSERA il of Fhgifinda oo, RS Bhgiad By
Mataeiod methedssheh A€ lehh hadibh aelliry, @atocﬁlsré | dCplBiiag. | BY choosing
~of the vvrnﬂowf tothefiua ge, c‘l%garrr
. prifRFTY AR Hp HreRTate fhickRess fp¥ ¢laGHIAg %ﬁteonq%eramm

15 diasad hRGdriadl @ dhe @uuﬁ%l B RS ORREAIQM n Qs HoEm PRAVME NGSnk

A detailed descrrptron of preferred enbodi nents_of the

i rflange agf/oRieads e cregiayhe desined elrpetane olnt theichge where electrical
aqg&&ﬁ@rﬂxﬁd&&&%ﬁ%ﬁlﬁ@& thd\mbbi1 %&acﬁérﬂto ti're Igneraniic based

perspect I've view of a sem conduct or pac age 1 n
acealietighean bepaiitermed b lithagsaplhio axpasiwg orpmpehagieal abrasion.

eWeﬁggtqy,V ﬂh%"i’ro?rfce{'ﬁ&c%%g@@ﬁ]ﬁ&trf‘alfvﬁfﬁﬁn@@aﬂa@ﬁched is
lithographically processed to obtain metal pattern. .

20
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
25 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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header of the sem conductor package of Fig. 1. Fig. 3
is a large perspective view of the wi ndow frane of the
sem conduct or package of Fig. 1. Figs. 4A and 4B are
greatly enlarged sectional views show ng the manner
in which the non ceram c based material of the 10
in the sem conduct or

Eﬁlﬂﬁ 6% ﬁ\%—h@m@ggg‘erspect ive view of an
aI ternative enbodl ment of a flange having a raised
pedestAdetailed desnridivoef prdftrred emibndmreﬁnts)asf thEtigvenbibn arill be

re.sectd onal ews of a ion of.a conduct or
pg%:%a eﬂ?hvvlr fJﬁretnf‘,i @ﬁhﬁﬁﬁ%onﬂ?anﬁf r'“?gf‘tﬁﬂ"é{?m her ei n,
and shifigi Il@ 4 perspedtive fvidwiof al&rﬂi’@cbﬁﬂhcfdﬂ@aﬂl@ét@t Sh&bcordance
ng into a die

preyent s zin terial fromflo

DRt Sayakon e B ot Hew o Abapemeatlorming the
S B64de@Ratha/dcaWBorfuctor PAELA:E Bf B a, seni conduct or
package show ng the manner in v%m ch the clad nateri al
may bg%ﬁn%l% &h@rser BeTgRectiyp fjeyr ofl the gendoo e tEp
DES R AT %k&é‘é%f%?éﬁEFﬁEP ANBPAENT éreaﬁ%%nla% S Wional
a sem conduct or package 10 I n accordanc B
| FreastshowingTihe mansien ge whirhdhe Boy-ceraniinbhsafepateriné af the

f t. neral

oo AR08 14 6afl i, BIER, Bthe boloon SROG Biche efNEN.
t her edfig. Aisd pe‘rabedtye ofevt dadsalicinatie: embottisdndef £ fignge

ndow fra ﬁ 25 t.he..fl.ange.12. The w ndow
\A’Pg}%lgff ngpg esg%elﬁlaﬁﬁ)r%mﬁ’f‘é‘ e B¥EL g a portion
of t heFif) @gRd §B.ards6ivhelDviews b4 p&ﬂmn%@ alsénﬁ%ﬁﬁh&@r on

é?gé{alr‘a’? B3ih *gli%é@\ggita B ’tgoE %Fggfega%r% a wieg theypapagr in

C Qdh the paBYstRE18 ¢GRS B d Ao attdrld £ BoPRBUSt%2die M ich
of which are shown in Fig. 1 for illustration. A

sﬁwgwéﬂwﬂaw is shown for purposes of 30

il ust QN [

t he op%%% n’% ?L%@Tg agéeés,élrcﬁlg:daFl V%m)é Igﬁ 1?1%? P% Yéﬂs)ﬁﬁ‘&c@orb
nprkage skyvingdbe sragen g ‘s]mldasha daé meebeudalauey bexoghe the flange
eQﬁcﬁJ&sﬁa&%‘e opening 18 and the included die 20. Fig. 2

i S an expl'oded view of several of the conmponents of

the semcnductIor ackaeElo Fi g.

1 ShOWI ng the

24 Tlﬁg hepdes a%émh&ﬁhﬂ&gfpééﬁﬁgé h@ﬂggccaﬁiankg %11:11 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.
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wi ndow frame 14 and the |ead 16. The wi ndow franme 14

is joined to the flange 12, such as by brazing,

foll owing which the leads 16 are nounted in sinmilar

fashi on onto the wi ndow frame 14 opposite the fl ange

12. The sem conductor package 10 is conpleted by
re of , t;he wi thin th

zf{ 57 ) g be olined 5 fie fdsﬂé SHLERY Ws&ﬁmr and
ceuﬂbmﬂgebbandgesa&&th@ukh&bdmaam& 16 by wire bondlng

Epoxy Qr ot her i,Ng coppou then be u

frn e g Wgﬁ‘if%d Wi V?#ag Fﬁéﬁ"s’éﬁ%@wﬁgﬂaﬁ | ed
Og%mbﬂﬁld@@%ﬁ%ﬁﬁg@m RS 1 sH&SingeHe mERies BIWERRAAUET e
package 10 of . .1 is of conventional configuration,

18548 toffelﬁmtarkea@%%va‘hq bapden 34 inqhudasdbe Haneelhitbe
t '%f?ndd%’ Slq:’ A dgtﬁe% A Tie v@ﬂﬁoé %g'ﬁ Ry foﬁleghcg\efge hfnge

enl arge hion I n
ncmr wieh alﬁhbﬁf byazingl foldaveing whlcwﬂeflea®b1|6yaresnmmtﬂ®tre$malar

e

¢ EP S b by B BEb ARG ok BRARTE, TR Stinductor
matckage AAys cxmnmietedéayﬁi[ﬁﬁntmg aeaxymore lof tlid dies 80 eithin the
fil 0 0 20..cera
i R e e beaqe? oA AR Slechiipul Rty e dtion 2 bodfe
f Mads 116 %yWLE@MdEﬁQnEpd@ o@@ﬂieerpgttﬂﬁpéor@@jlﬂna?ﬂ@umme used
pac es, the non-cer ase erial of the

wih BB ke preming I8, de&%aigﬁée% gﬂflﬁéﬂ%%?‘res fhePassege d0:as
nyghedg, of di stinct advantages. The non-ceram c based
materi al of the wi ndow 25 frame 14 provides a_cl ose

t her mePhessepipesnidagtaspaciege HoE Hig: d i¢ rEcarvgpifignal configuration,
CQQ\:@PE ]}EF a%&fb%& e qt4h &L a F&éﬂc@lvﬁﬂpflﬁefﬁ f’xﬂll&ﬁ lﬂﬁee*gmdow

nge 1 resu angé 12,
t frramge Hdmhmhaambown uannllarafeel ardaiﬁt@@daﬂamgbyl 8ig. 8dis made of

e, . 1. n_the orde

grétc r%rﬁ:ﬁg ase m%tegxép f rélélgrt syl o?tes lﬁl(i: jmc ucﬁe‘g% ttrj_x of
t orihcipaily hgalneaﬁateri&& ﬁlledh @it filebosoi mMgéIo&ne&ﬁcal filler. The
und 1goes t her mal anS|on gontr i on at éége

Y Fﬂf’chC"ﬂPéfseg'f & eﬂ?f‘féhﬁ; B B fgEsh 2 Blass o

A@menﬁesult t he hi gh thernmal stresses present in
prior rt S tures and net hod av0| d ) er to
Tabl e G 5{?&3%01*% eneraBidrsed mpte fpﬁvéused for

C ShMAoRIBaHe RESveAtiod s@ﬁ{a;uﬁaﬁdtmckﬂg@d O ndr-@BRic
the non-cerani ¢ based material of the wi ndow frane 14

abewddnafgripbof thp avipdere framsnl4 @cwnamfbﬁlevenﬁw nratifesa
' ﬁufnlbgf(bimi&iﬁ& dd3hitaSes. MRS S cehbihidlsed 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. Asg a result, the high thermal stresses present in
prior art structures and methods are avoided (Refer to Table 1 for details).
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avoi ding the fractures and other failures which occur
Wi th conventional 5 structures. To provide the w ndow
frame 14 with a wetabl e surface for purposes of

brazi ng or otherw se bonding to the other conponents,
the window frame 14 is preferably clad with a layer

of net al opper o aI um nuj e to.the .,
thefP%V%f art%rcfé‘ﬂﬂ%?nt SPEATHE B P SORVeRtiqNRs WiRdaow
f Eekos the Adn-&amRenatOd ﬁiaftéxaathet @ufawmﬁe 3490QHding to
bond bet ween the cl addi ng netal and the non-ceramc

b&Betnvaaiien isaot begide kit rathey éﬁ)@eﬂﬁéiﬁ dn nstyseoihierrda fayther

t i ws
A0 e e, Ui il
Iamt@as of metal. A surface 26 of the cl addl ng Iayer

bef h
24 is rf‘ggﬁ%ayer ?15 anﬁov? Er%\ﬁ% i 1&1% we ﬁgrf%ge %tr ﬁ:g%wses of

cl addi ng osed agalns
f basaing ¢ ot]ﬁhﬁvﬁayardlﬁgito ﬂaetdﬁl&m doaponeiie iHeaviniew \itamtbo M is

L arErR L v TRP oSl Eo o A, Dig o the

Winaelew of flafonlébrhln@ifastd hidtéridl of BROREIRG Shthb aaeit 26n BE
the.cladding,  |ayer 24 _After a sufficient anpunt of

t (el Fppropidea %90@ boad @%ﬁre@a the dladdiwe metakand thy ron-ceramic
r %H&E&Qﬁateﬂ&? HbReber bgmmxﬁqs BrRAE by thetBAWRqd sHowSr in

20 shown in Fig. 4B, the roughened surface 26

i ﬂﬂl@g Ahtead 4R thist Hb shewuidw Windew frape 1bsgaspdrpanidrom a
| [\M
Hthe 10 AUEGR, LG 5o M NlaBR GG MR fonehened,
t laenhdyen pl Bige dAshafbredbe matiﬁmglla}ml 24 mdcbpgmddohgamm the
re onfor b . ol.d/ i um oI
P HEREIh SR L0 TR IRS Wb SRR RT TR ARE £5he 140y
alapﬁlgirgrpf xﬁﬁd't&é afd Ieléea&dctampamtmed?hea';i)nmrmﬁ:dcradwﬁﬁtenal
ntion e
o the i SEnal4 BV i 5 fromheted ykban 46 PO adsine

U$@@r n@ Briey hdaffidmt amotdevf fima e béruatidd 1@c6dlém@ﬁ1 the
attached t hereto, _at tage same |me as. the dd|

| Byeseureds rempsd: e 15911%9&& ﬁbOdeﬁtelSéihﬁH&llﬁ

24hQfn Bifrfgl EBEMe rolifthekd §§ﬁa&0263§1t$39a£e% rmlatﬁé @ﬁﬁsw@fame
appropriate t hi ckness, such flange 1s fornmed 30 at the

bétt® a Yenf@ sifond band befiveen anateriplsav i avh offervaige difboplt

| 8o p%?etﬁa@r.t e cl‘éﬁnﬂgl 3;952 Q%a}y%heﬁgk'e 18k 'gha?ﬁéaﬁlthr}ﬁckel
need to rorma separat Iane 2 an attac

f badgeldtin préverakionl &w bondime vmth gad/germanivor shddare Avptefferred

t Q&déxnl){ srxznnl %QmpBJiﬁoﬁ bgﬁgﬁéez altillc?ggh%tﬂgf X‘élﬁl&% En %é used.

In accordance with a feature of the invention, the cladding and
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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and the | eads 16 of the header 24 can be joined
toget her using various processes. As previously
not ed, gol d/ ger mani um sol der can be used to join the
wi ndow frame 14 to both the flange 12 and the | eads
16. \Were such nethod is 59%sed, the wi ndow frame 14

o bR bR Bl g LABe S g 16

t hedwhatkads 16 afthelbadain24 &8 ROpHRE tWédtheUlising various
sol deri ng/,brazi ng Thlﬁ I s_acconplished u3|ng epoxy.

amyOcesiFRy A8 IPESTiERE Pole @@ﬁ?%arﬁwolﬁer 67 baRskiogpin the

t Qvihi&w RARTCRS RMNHoth BRSBsthgeWionBAWKE 318 16 AWANE sﬁéﬁrﬁlethod is
time, they are capabl e of bonding to copper or

aluged iherendosefragedd inpraferably coateidokish nigkeliang ﬁteu. gl

o Eollny MU bRR thor b e8RS, HRGHoG 2 1 /e

1®e bAsdqd\exthmtSdOldedm&traﬁagi Thimris aaiohuﬂﬁshexbhnhg EpSXyoamny
th f | 12 to t

P EnaRe Bedil tnbfee AR 282 RAMiG o b Ppieiiinyiy basetl

Almd%vafgpree \Atd;hls Isgmd ¢tuoe, thedatetapabia eﬂbonmngf\td dmpﬁexg@c

4A, an e cla I

B atdiRe o el Ao et pl il BrBhe My ibine 14.

WERxy edrliesluded th MendIRMdotwai@nd 44 tdbéth tﬁe $Ba¥S 128nd the
alternative enbodi nent of a flange 30 in accordance

wiead 16 he |nvent|on The flange 30 is |ike the flange

12 of ki BNdbséribdd, L%hah%n 'te%hﬁfqueggaﬁbgﬂgﬂ t%qmn the
relative th| n eneral (lJ) anar configuration and
héksnge 12 dtrecﬂsbp@rthg mehgewngg basedrrmateriabnd theevinfew fitaarybd.

1%1@&C ag Febi a.ljs agz%@ctgbapmec\éﬁ ect%oﬁ%n%?%gte gndgﬁ?; ﬁ&egd%(?déng

has & r tron of estal I'ng upwar
f dayrer 84 cem be akovigeok with muificiemh ghitkwess op peat ik foriadhe 82nge 12

edes 34 i nf i ed such that the outer
pgﬁ}egﬂm%lg‘l& Wé} B aowi%fasfn‘%y{'hi n the opening 18 of the
W ndOV\Fdegr aﬁtbovﬂﬂazll AHendaeine bindodinieah dowfi ﬂag% 3{?1111 &ccordance with
nted on an e Its

O ety T SR04 tire S ARGEE A HFiog. L An G fruthad i is of
Fepigaied AMtiRE; 6i8, eactdAhna c@iﬁﬁ WiatidnPAAN8R Bft wper
sem condu tor sjmlar t e package 10 of

Fgrface 37 fhegann p(?lﬁé&ergtﬁa g2 B}s@@s thend? howevmethe flange 30
f berges 3Qs Wirhfted bortia &g}éd@s@m Slterdfing %F%apaa@ ﬂoah 5 Réntral

| ower” portion of Fig 6B. A portion o he wi ndow

f parRonIof the ﬂ%wrﬁﬁrfﬁwe% phs pqdegiml 3thinepnigrradormch ghat the

r pdtex Dipfkaaf Aordlt 402 wAHA Bl @Rollb IS ARDE iR Ty BN,

winihdowhé wamdowlframeHd 16 sweintegl czmdhetﬂwge Bandbe pedestal 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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10 are bonded together by brazing. As can be seen in
Fig. 613, a thin layer 38 of the brazing material is
di sposed between the wi ndow frame 14 and the | ead 16
so as to join such conponents together. Simlarly, a
thin layer 40 of the brazimg naterial extends al ong -

the r.fac en wi ndow franme 14_an flan e 5

ebwf H&O@gh%ﬁew TP A GER B R HhE21 6Bt  Upipdaye 38 of
f lthe bfazdtE mhheial iadicpaed BBfvilehahe &ﬁndd%‘frbﬁa\éelﬂl oA the lead 16
extends alon%kthe interface therebetween as shown

& jomn sRehreqmpenens dessthar. Smpagyemtlind arer0of theybrazing
”@ﬁaﬁ:@hﬂi et R0 Db BNHRG nteR Y0 béﬂ%eﬂ qun@avv ﬁ%ﬁleaffm %refﬁf&ge

by the flat upper surface 36 pedestal 34.

at30adheingerding dfdhe eindoa ﬁeqlaum(é:o éher Bhege beltlye brazitgh
I
%Jt@u?ﬁtaog'%g%i%eﬁ_gé e@énﬁ@%ﬂogg rtl?epﬁlgélg&%ﬁ;hgfe:f{ vg]e%zlsaso W,

| ess raise
34 wfeveh éhd raismyepSBstat 84 peevenistihe bresing mapesxea/le'iﬁtm flowring

Sientf e i bleAch witB RN by ik Nl e ratRRE of Pid @6 Ghe1 84
34 of Dhe ai:tlaahegbth > o3he dﬁlddg'ﬁztial@qﬁd?bglaﬂgtsﬂyamlﬁﬁomémﬁﬁdé
P Sy ST o tace MonEReens oF e an A0ns "B i poriphiory of

behyB&ikstal 84 bF % ﬂmaéewctﬁﬁs APgricheo Mé%dﬁﬂ\ﬂa‘)«r Ehelifbazing
and al so between brazing er 40 and the w ndow

f magtarialontoshy Hatupney éwf@@fs':f theeesé formeg theip atherk prea. The
t%%@é&tﬂ%-‘of%ﬁ@ﬂ?ﬁgm& 2 fofth b}% Qﬁ%sﬁ%%ggla gesﬁﬁ ¥e k&h as
of the owiTra .

non-ceram c based nmateri a

Albs'cmaqhn@nﬁ pribid sﬁﬁglnlegeeladanaﬂgeiab% villdieah eptidnal coating is
S l‘.ﬂlg\’vﬁ 'bSEJJ SL Iﬁl& F%%ﬁ%\mg I%g é?énd Ehe%%nﬁ% %I{l@ %1 lllg D88 between

when j ol ne ramne
sém&zxwhbrew4@mnd tlfe thlowe?name)nduct or package 10 with

t he previ.ousl des Lbed. flan i.ch does
hove” SRR PSR f b et o e S 2R A S to join
a;ﬂhﬁgleﬁgetdirdcﬂg tb elﬁnd:ﬁce&aﬂnd koskd ﬁ'aal;]tblaﬂgﬁ tﬁawbxyhdow frame,
c i.ng addi ng pro es. .a sion at. the
e, F%&%@d(ﬂag gﬁ yex ﬁ%“ 4@3 vath suibeenpinginesssotay it
f Fes the fladBe When ﬁﬁzﬁ&l‘v‘ﬂiﬂh}é wAhest 686, FTBOTH NENéLBRA view
afq% considered 1n all s illustrative a
n

d
SERHORARGEr PRgiRee é@ﬁ‘@’ﬁs}b’?hetﬂafé‘?lPWIé Aescstben dlange c 13 which

i ﬁgéscﬁc;t%v@}i pellfigal2 qaqrigl eﬁt ¢heivifiow BlR6#ntdaRBrdans the
ption all changes which cone

f or egoi escrii
wqufﬁ 1% w%éoﬁbaﬂaﬁ@e Yhby ﬁlad@l@gofl‘he glsiddinearoyidgs adhgsion at the
e{'ﬁee%rzﬁ atttﬁg B&go%{t@ shﬂtagég%?ghé @Hﬁ%vv%’élﬁﬁg herein.

The presently disclosed embodiments are to be considered in all respect
as illustrative and not restrictive, the scope of the invention being indicated by
the appended claims, rather than the foregoing desecription, and all changes
which come within the meaning and range of equivalency of the claims are

therefore intended to be embraced herein.



WHAT IS CLAIMED I S: 1. A sem conductor package
conprising a wi ndow frane of non- ceram c based
material including a matrix of principally organic
material filled wth fibers or other geonetrical
fillers, wherein the non-ceranm c based material is
clad with netal. 2. A sem conductor package according
to claim1, wherein the netal is . chosen fromthe

WwHatPsansmsthng: of copper and al umi num 3. A
sem conduct or. package conprising a flange, a w ndow

frate of A sayricendualier daplpge deomprisinigah wndeweffamg afheon-

LR SRR 0 o g P b W s
withl fticed oradtherqreainbyicalrfilleks, Mbetiniht mofichamsc based elateial is

tal. 4. A sem conductor package according to claim
d Withepeieh the window frame is clad in copper, and at

| east ong sefidoh8uddrabkag "d@chJﬁﬁ% kLAt Posmﬁ’éréiﬁ%l{esﬁlgtal 1&

oEart of the copper cladding of the wi ndow frame. 5.
eseh diondihe woupanksiyg of cemmediniplemingivai m 3, wher ei n
t he,netal, _.claddi i S.pla it I.ckel an I
and e i W P PR RS T R0 Rt
noh@etagaie basatl thatbid zedhsnddl o Alediagiey endridads nglunte. onfthe
sem conduct or. package according tq claim5, wherejn
WLH%OngF’a‘Fge‘V]FFéﬁPugli‘esoW PWh{BME df vBRIFrePt | hgmatrx  of

p‘bﬁ}ﬂ&%ﬁ'ﬂ%ﬂéﬂ-@lm@ﬁﬂeé Yith iBkrsiang bladingiepl, di € bonded to
the flange'™wth a gold/tin m xture having a neltin

t enpler at Hrsemjcogducteripapkagh eceprdivg tmepini hgvheseip dheavindew
f%fmet ilg %la%qh(%&%r,nm AP ngeegf the flange and the leads comprise(s)
part of the copper cladding of the window frame. - |

5. A semiconductor package according to claim 3, 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.

6. A semiconductor package according to claim 5, wherein the
gold/germanium solder has a éiven melting temperature, and further including a
die bonded to the flange with a gold/tin mixture having a melting temperature less

than the given melting temperature of the gold/germanium solder.



