CONNECTOR ASSEMBLY AND METHOD OF MANUFACTURE BACKGROUND [ 0001] The
present invention relates, in general, to electronics and, nore
particularly, to connector assenblies. [0002]1n the past, the

sem conduct or industry nmanufactured sem conductor conponents
conprising a si ngl e se]gnc')ﬁ&nductor die within a protective structure

such as, for ex§ %EWWMFJH%Q twﬁé\g}FﬁCEWconduct or

conponents were nounted to a printed circuit board which contai ned
i nterconnect structures that allowed the sem conductor conmponents to
communi cate with each other. As BAGKGRQHMDf or nore functionality in

el ectroni j ces ihcre it b I I L el nor e
sem condu gltog ﬁ)ﬁc onpo r}[nélﬁ £ ge%%nﬁ %Vﬁféﬁoﬁl rr?féfeg,g n g?r?e(%%}ﬁ{g © ‘38%?‘82%1% §1:e

sem conducsaticutaaly foavhnkcet assembieswor ked t o manufact ure sem conduct or
conponent s_ W smal_l er outlines and nounting foQtprints. 003]In
cone enbodobbal s " ahfeantibe SrmiarR ey Bowe i el SO op of
one anot hecromyohéht%niﬂgfsﬁ{gmﬁglwasehﬁmau&& BENAEIN WGromtiReisahcrat kaghed

to the sem conductor 'die’in order to bond the diée together to forma
nul ti - chi pasofor prAntrle, @ineold epmpaund.e Varfons types of seoNpndastpycampoaenty s

attached ' QerB @g? ;t(g?gﬁﬁ%ﬁéﬁ&%ﬂ%Bélﬂ chcéoﬁ&gieh iﬂ&@&&eﬁ%f:ﬁl@g aP’

other simlar su e sem conductor die were then wre bonded
to the subsdlbwad éhetsemicondnctireatmporeats to neremunirate with each dietrnwdethe he

substrate and e sem.conductar die. .One.exanpl e of .such a. age
confi gur atq%g}?nia E"f&?"sfghﬂ’&{é]@aﬁ 1y elsetronip dovigss rressys ﬁfﬁcaﬂj%es%@lga%g%to
Thonas B Ghelade @breabmicofiddvmt et poned on 2 Fintdimdichie boada e, of an

el ectronic assenbly with stacked integrated_ circuit die is disclosed
in U S Paemiqgduciorgagpuipptirers haygatpriyt 9 ReauiBciesRgmIiconangsen | 18, 2006.

[ 0004] Dr avlggksentd it Shafk biinSeil GRS Rotpig, i ncl ude forning
el ectrical 1nterconnects between the sem conductor die and renovi ng

heat froml[0A@3kt ackuisame eahodireenty, somisprmueier die mgrs veriieallysiripdisa
d t . i-
agvant ageqys,, en?}léec Xﬁe?yﬁlﬁ%ﬁ%@sg@?%@% yd%)%ﬁ@é m%ﬁél?ﬁL&e& & the

transmtti Fic en the sem conductor die and
sen conducemicondupanininordanth bdvatthedio vgdther toufbrim g imaitt-clip er mmlti-die
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i mpl ement . poaRBRubtralEHEBidr Sinr S¥bsthite. TIRAANGRductor die were then wire
bonded to the substrate to form electrical interconnections between the substrate and
the semiconductor die. One example of such a package configuration is disclosed in
U.S. Pat. No. 6,650,019 issued to Thomas B. Glenn et al. on November 18, 2003.
Another example of an electronic assembly with stacked integrated circuit die is
disclosed in U.S. Pat. No. 7,030,317, issued to Todd P. Oman on April 18, 2006.
[0004] Drawbacks with stacking semiconductor die include forming electrical
interconnects between the semiconductor die and removing heat from the stacked
structure.
[0005] Accordingly, it would be advantageous to have a connector assembly
that suitable for transmitting electrical signals between the semiconductor die and
semiconductor components and that provides sufficient thermal dissipation from the
semiconductor die. It would be advantageous for the electronic assembly and method

to be cost and time efficient to implement.



[ 0006] The present invention will be better understood from a reading
of the follow ng detail ed description, taken in conjunction with the
acconpanyi ng drawing figures, in which |like reference characters
designate like elements and in which: [0007]FIG 1 is a side view of
a portion of a connector assenbly in accordance with enbodi nents of
the present invention; [O008]FIG 2 is a side vi ew of a portion of a

connector assenbly in the present

i nvention; [0009] FIG %gﬁﬁ@ysec% Vi ew Sa portion of a
connector assenbly in accordance with enbodi ments of the present

I nvention; 10] FI 4 is. a sjde of a _portign of a ctor
assenbl y |WL)§8 or dartd& PEGSEN nvsaln ‘f‘f%\ﬂrﬁegeg?r StﬁPé arie'i"ﬂ}’é%?‘ﬂ
[00011] FI Gfo]léwin% d@tahapdééb;%oﬂf takd}ein REA; hﬁ&i@aniﬂﬂtﬁ@c@&ﬁpﬁ-@t@drﬁﬁ%@m y

of FIG 4; [000I2 I's anlsorretrlc vi ew of the connector
assenbly i ﬁg@mmmmwwefwwﬁm$%ﬁﬂ@1@ﬁtqlﬁe elsmenteand invligh:i on;
[00013]FIG 7 is an isonetric view of the connector assenbly of FIG

6 in an
[0007] FIG. 1 is a side view of a portion of a connector assembly in

accordance with embodiments of the present invention;

[0008] FIG. 2 is a side view of a portion of a connector assembly in
accordance with embodiments of the present invention;

[0009] FIG. 3 is a cross-sectional view of a portion of a connector assembly in
accordance with embodiments of the present invention;

[00010] FIG. 4 is a side view of a portion of a connector assembly in
accordance with embodiments of the present invention;

[00011] FIG. 5 is a top view of the portion of the connector assembly of FIG. 4;
[00012] FIG. 6 is an isometric view of the connector assembly in accordance
with embodiments of the present invention;

[00013] FIG. 7 is an isometric view of the connector assembly of FIG. 6 in an
inverted orientation relative to the orientation shown in FIG. 6;

[00014] FIG. 8 is a side view of the connector assembly of FIGS. 6 and 7,
[00015] FIG. 9 is an isometric view of the connector assembly in accordance
with embodiments of the present invention;

[00016] FIG. 10 is an isometric view of the connector assembly of FIG. 9 in an
inverted orientation relative to the orientation shown in FIG. 9;

[00017] FIG. 11 is an isometric view of the connector assembly in accordance
with embodiments of the present invention;

[00018] FIG. 12 is an isometric view of the connector assembly of FIG. 11 in
an inverted orientation relative to the orientation shown in FIG. 11; and

[00019] FIG. 13 is an isometric view of a connector assembly in accordance

with embodiments of the present invention.



inverted orientation relative to the orientation showmn in FIG 6;
[00014]FIG 8 is a side view of the connector assenbly of FIGS. 6 and
7; [O00015]FIG 9 is an isonetric view of the connector assenbly in
accordance with enbodi nents of the present invention; [00016]FI G 10
is an isonetric view of the ¢RRISEEBDERSSEMRIONCf FIG 9 in an
inverted orientation relative to the orientation showm in FIG 9;
[00017]FIG 11 is an isonetric view of the connector assenbly in

accordanc ' enbadi mept s, of the present invention: [00018]FIG 12
o o Toodabbed v ensrelhdn et RE Sty & Bt SSGTY b
inverted onb@Hd Rk nRfufatluahg the chihetBeaRErmBIpt & AddbrdekRWth dintoldfmentsl ;
and [00019]FIG 13 is an isonetric view of a connector_assenbly in

accor danceiipe presrbBysIieR: scoppeqiorastsmbbesmpriseamn sleshical ¢ymegtetED
DESCRI PTI qﬁving opposing surfaces and opposing ends. A central region is between the

opposing ends. An electrically insulating material is formed on one surface in one of
the ends of the electrical connector. Altematively, electrically insulating material can
be formed on opposing surfaces in the first and second ends.

[00021] FIG. 1 is a side view of a connector assembly 400 in accordance with
an embodiment of the present invention. What is shown in FIG. 1 is a rectangularly
shaped electrical connector 402 having opposing surfaces 404 and 406, end regions or
portions 408 and 412, and a central region or portion 410. By way of example,
electrical connector 402 comprises copper. Other suitable materials for electrical
connector 402 include aluminum, tin, steel, a metal clip coated with precious metals,
alloys of copper, beryllium, gold, silver, alloys of aluminum, brass, alloys of brass, or
the like. Electrical connector 402 may be etched or ent from a sheet of, for example,
copper having a thickness ranging from about 150 micrometers {jtm) to about 250
pam.

[00022] A layer of an electrically insulating material 414 having a thickness
ranging from about 50 pm to about 100 ym is formed on surface 404 in end region
412. Electrically insulating material 414 may be aluminum oxide, nitride, a thermally
insulating material, ceramic, or the like. Alternatively surface 404 in region 412 may
be anodized.

[00023] FIG. 2 is a side view of a connector assembly 416 in accordance with
another embodiment of the present invention. Connector assembly 416 is similar to
connector assembly 400 but includes a layer of an electrically insulating material 418
formed on surface 406 in end region 412. Electrically insulating material 418 may be
the same as electrically insulating material 414 or it may be different from electrically
insulating material 414. Alternatively, surfaces 404 and 406 in end region 412 may
be anodized.

[00024] FIG. 3 is a cross-sectional view of a connector assembly 420 in
accordance with another embodiment of the present invention. What is shown in FIG.

3 is a substrate 422 having opposing surfaces 424 and 426, end regions or portions



[ 00020] General Iy, the present invention provides a connector assenbly
and a nethod for manufacturing the connector assenbly. |In accordance
wi th enbodi nents of the present invention, a connector assenbly
conprises an electrical connector having opposing surfaces and

opposi ng e entr. j i n i 91?,% AN
electrically glmrd\?'a?’a#?ﬁ%kﬁga?gé%drﬁgpﬁg%ng'ds%ﬁr%ﬁgﬁgggﬁrp? %Ee noone of
t he ends ofromheesh,eoth ascabxyc polymutigtriaziid er nplteneléd gsingl ectrical ly

i nsul ating_.materi.al .can f ormed on,opposi ng sur.faces in t L st
and secon PRRHETEHAN Ea. Foxy PP Brs PR e TP ts BB nbi y
400 in accpadans R ! deraaiics 5B liRE NAltéahativeE, fibeseaD2 nay Batdmfisci\hat
is showmm in FIG 1 is a_rect angul arly shaped el ectrical , connector 402

havi ng opp¥sisrdoaidrmaerad onpspleshyely owdizsn il suiaits Agrelestiicellpns 408 and
412, and aentHRlntbRSHeR 198fer RS fsitihd 1R sutfifart@y2 Oky EXAABNG:

el ectrical connector 402 conprises copper. Other suitable materials
for el ect réondiictivenomadt 386 Famiedch aetdach Witttk portien of intsicewrriect layergb4l
clip coated wiith.preci o I A C i | d,
i1 Ver sl SR RHOLER A n bl ShntDe CppE PSS rulh i Lo R

El ect ri cal the powties bOintettbanem jaybest 3etia bedlregioncli3e. Eleotnicalysdoaddctiob, f or
exanpl e, copper Vi a thickness ranging from.abgut 150.7 croneters
Curny o 0E298 s btumaIbY Gae r PARBoRYLSF AR Fifoprae
material  4ddhniqich Reredn btk RpSsiti A& thelpoRIBnd bOMterdBnddt Ryé0t3abput
100 pmis forned on surface 404 in end reéegion 412. Electrically

i nsul at i ngendaegipnsA28.4nd 43 9r the likP.uni num oxi de, nitride, a thermally
insulatin ial, ' | KBy 5 abdivebvesgiface 404
in regi onqg?gé%y beA 12{:?{5 |zogﬁé&?5%%§1§?$%%m§l%d§ s?lﬁg vfnzvv_ f a
connect or @sdestive gortdds 436 and €68 tandecgidns#28 nod AL, respdrtidielyethis ipfiott he
present inventi.on. nnect.or asse i L. ar .CO or
Pesently AvgRionof SR Gy R EF el dntiei, e b Ronh Rl dpRct

mat eri al 433 thayr teedbsein fishirend eezict32i 0p ekoticalggiontductil corfthoe €36 mapbé y
insulating material 418 nE%%be the sane as electrically insulating
mat eri al 2psery Oﬂenﬁﬂ%‘%‘é ‘fferent fromelectrically insulating

mat eri al 4[1;_602? t er G ¥Blalside ik SCLSonASoraBenbB4401n @Etdrdagieh With 412
may be anodi zed. [00024]FIG 3 is a cross-sectional view of a

connect or #@sthenembodppentiofithg peser anisation. « Whehivehoamn B Ffodiifént of the
present i 88ty Y ol 2B dcRr T Phavind SordsiSi Bkad £4Ad 4hai NG
opposi ng g\é(??ﬁa%g@yf aﬁ&%@@, eng%reg%%sn%ﬁ‘ppg(s)lrglp%ns 428 and 432,
and a centendlregienyi oy povionpé8 and 452,30 aSeseAl repian ot DRrtion 4pP.c B malyloy
formed froma resin,. such oxVv. polyimd Ll.azi 0

phenol i c reéig’inﬁfe’ ?ile{)[fj%airﬁ?rénle%‘lg{je rcloéi I %)Egs (‘%@ﬁr ‘réglselﬁ- ﬁ?laé%g%gqngaﬁsafgg
conposi t eseleddtidaht@tiecdr £RiikchideahitnioBaB)n, Btk meal 6lip foXed withgirediduss, of

the like. Alternatively, substrate 22 _may be c rised of flex hoard
mter i al - dReSGUR P ol SR Dol Ly B AR et PGP
conduct i Venrhdd! GMEORMNE HeduddiEoriddord A2frRdyBCbtdhad SHE Rl Lstbedf, P

el ectrically conductive contact 436 is formed in contact with the

porti on ofexprples eaprerdiaving ayeickugsyranging fgmy abghioh? 04zgtoheut90 pm and
el ectri cal A t IS o ] < AN t he
portion ofgti%‘lnﬁfE g&ggﬁhée&ésﬁmﬁ?g{%gﬁéfgég?ﬁﬂ%ﬁ&ﬂ Er‘gglﬁlz 8‘;}1&5‘@%{1‘& @?%t%:f%@rditb?al |y
conduct i vebrokemtlmes6 didberalregidiB85myn bborizpntabplaiwyidprifted by bruken line

conductive, foi]s. usi.ng |i r i c technjques,, screen pnLintin

deposi ti on45<§ntdc?nlz?fgalég?ntef %ﬂégg’g?'%?ﬁfeeﬁrﬁ%ﬁﬁ@c a‘fegfg‘?rg ﬁ%‘ﬂ egﬂﬂ (rélh%{ "gggi ons
428 and 432l ditdedoh.l ke. [ 00025] Al t hough connector assenbly 420 is
shown as having electrically conductive contacts 436 and 438 in end

r egi ons 42[909%% 432 A lopgpé et plgerigallyripfwdating npdriab 434 havings thigkess ¢ ne

present i%géggé 86m 334,‘!(;}% fo'fBb¥r 108! B8 s bimld o GRS Eace a6 AFL 438
may be absent Tromend r

gion 432 or electricall'y conductive contact
end region 452. Altemmatively, the layer of electrically insulating material 454 may be

formed on substantially all of the portion of surface 446 in end region 452.



[00026]FIG 4 is a side view of a connector assenbly 440 in
accordance with another enbodi rent of the present invention. What is
shown in FIG 4 is a rectangul arly shaped el ectrical connector 442
havi ng opposi ng surfaces 444 and 446, end regions or portions 448 and
452, and a central region or portion 450. By way of exanple,

el ect ri cal Eleorinalytiosulating naaderist # Eenaxoppeminud dxéde, gitiidead thsrmallver i al s

for electrical..caonnector 442 inclyde ): I . t clip
coat ed i tFBFEETBIERISERILE e ARl RurkskPaeh o 552 ey
silver, albeamediatd.al um num brass, alloys of brass, or the like.

El ectri cal ctor_442. may be etched, or. cut froma sheet qof for
oxapl 6. cOBBER! hav FIG. Sismibe Reues & Gl HgeR oS APRBHAT SISO o about
200 p. M anghoshaPRS! 40TWER$@Hwa “CFIC. B elediflod @GHrRBtoA4 D HaSinigRulace
hori zontal plane identified by broken |line 456 and end region 452 is
in a hori z¥ttaa epd ms@nsdé&@ndf%gé@owcw&wh othebygiraliegips il of

pl anes 456 r.t h LN oa
Vertioal diepiR i AiERRSh RhAY hasBRGEE AT erbis O RRT 18 Bfich

mat eri al 4d4ldetrichhgpnaedtidri44R irets svhichmgichd 60 exiendsboaytbesefeged tomsalbody 100
gmis forned. on ortign of surface 446 in.end redion A452. .

A ternat| VEFg THERRIRperive U REETs TRy oL T B R RS oy
be forned KBkaubsugpbhdihe Yesdd whdre tiltbrepion 5@ andodndsegidmes2 Mddbis n end

region 452. Electrically insulating material 454 may be al um num
oxi de, ni tidpnidied §y brkeRdne 64 nsul ating material, ceramic, or the

like. Al tgm@ﬁgr/el Y 1646H1IRGE nftb8 tHaPnb 80k Q s bpRorkPidBay R0 e ftom

[ 00028] FI 5is a top view of an enbodi nent of connéctor assenbly
440 shown dlectijatyronpectyyyt0. i s shown in FIG 5 is electrical connector
442 havin ce . i 4 to each
ot her by ggﬁ??@ﬁ regﬁgﬁﬂ%ggﬁﬂgﬁ%g?@ﬁ£§gb§§??@ﬂégéﬁvgﬁﬁgﬁﬁéﬁgmbf end

r egi on 452Zanotienembeidentefiieprabig invEhton dFIGSoh and 7 ateémimetrcaliewworinect or

442 into which, notch,460 .ext may. be.referred, to as dy. rggi on.
The 1 oot orCReS e A EIE LR R B ipar bk Sl o ol £

i denti fi edsabyotul@itg FIGENE 84461 badekctibal togghen Wihelsshentin ’IgS06-8450 and
end region 452 neet is identified by broken |line 464. [00029]It

shoul d be 8REtPTERSIMbhoHOFomgHsing 2B IEsHRA COMEEORAT BRYINGIPRINE r om

el ectri cal gcaa89% ofd 470 end REBAOIFHofRons 478 ad A5 iddd @nRalGEAREST OF

assenbly 470 in accordance with another enbodi nent of the present
i nvent i on.poriaEst80e Banwayrofexemple.oestridabcopnesier 492 ceppritss conpehsQaD| y

470 and FI i S j . %ﬁﬁgp 7 F e sake
of clari tys,%t?—]ﬁ@.%teg? % fgﬁk}/&[ﬁ%ﬁ ‘gJemslgér?l be tu?crcl)%c%t er. II;u%;\’r‘it:fiht’ Qﬁegl’ 55)@8%/\&2 in

FI GS. 6- 8 dlip coatadedth precims ertalsy allid® of coppet, bemyliivan geldeuived, ebdys of
connector 472. havj ng opposi surfaces 474 .and 476 regi Qns_,or
ot one. dtaRne S, 28850 Bk bl &P BRE kSR Sartbhor SEmETBL IR
exanpl e, edreat frér alsh€d 0f) EsteRamplé oppirialing g tidcppa ran@h HRomAbditabo e
materials for electrical_ connector 472 include alumnum, tin, steel,

a netal cliisreRssra i) e <EP siangstemped oneqinidsuel thatggg sggion 478 is

beryl I'i um i, gabfzordd pHRE idelifi QY sy bkl 141486 Bhd Sidagsion #4d BYSa OF Dbrass,
or the like. Electrical connector 472 may be etched or cut froma

sheet of, Hovzomxladgricadentifippby bioken ling 488t Mhe Reresostal plaggsig whichbrekisput
150 mi crongeter, t i hat
end reqi oniyas R HssisRe BoRbl e BReaBp ko8 BRI LachOaE SHERAL M35
and end redjteotiod82 is in a horizontal plane identified by broken Iine
488. The izantal planes.in i ch broken |ines 6 488 ar

ocat ed anBOBFEY er bRy Rae et SpEGRRD Ao 20t et

di recti on.1of R0 hCemtdl BhbrbAah 92, 430efdAfIB of SBFeREUTURERINARSIGP0 and
494 connected together by a central subregion 492. An end 496 of

subr egi on 4genéeeers Hipiselregon 45Bmegisiamendsiil of oentet subragicafi9%8n A290
end 502 of central subregion 492 meets an end 504 of subregion 494 and an end 506

of subregion 494 meets and end 508 of end region 482. Central subregion 492 is in a



hori zontal plane identified by broken Iine 510. Preferably, the
hori zontal plane which broken line 492 is |ocated is between and
vertically spaced apart fromthe horizontal planes in which broken
| ines 486 and 488 are |located, i.e., central region 492 is in a

hori zont al hg)3R@I1 plRRidbRifae bVeRRed itk 10! &v&&algb% $Ba6ELAnAPBlahe Whief t he

hori zontal plane Tn which end regions 486 and 488 are | ocat ed.

[ 00032] A | brplsen life 498 ilopated is batweyn andsiertivally spaged aartdionsthe hpmzantd a

t hi ckness I .Q0 1S L.Qn a
por 1 on of PENFFAzIch SRR ks 128 AUl CopB 0 Bl I BPIAAT T o
el ect ri cal hotizontaLiplaie thay inedt @ednadnd Sadicaihyspbeedfapanfdmadhe sarlzsttaihglam | y

all of the pqrtion of, surface 474 in end region 482. Electrically

i nsul at | ngmr?ﬁ'tl@}ﬁ_’“gilre%‘i@ ‘{?&fnﬁési?fﬁhﬁicﬁ‘iﬁﬂq oxide, nitride, a thennally
insul ati ngliom;azrl al ,A BOERYTIaf eleBiiicAliAndul iR nftdrRI BB hav@gys thickness
electrically insulating |layer 512 may be absent and a portion or all

of surf aceranging fianyabgiion W to 3hagt KO tamisdpyred. onjaouiisy of sHéer 74 1
extends ingQ rs@ﬁn %@9'&&nélﬁ@gy;rd‘gg1@9{%@&&%@1@9&&@@%@ RGP e 472

i nto whi ch not 14 "ext en e referred to as a regl on.
[ 00034] FI Gorrfed on aubstansiablyalliof theipewtionfof surfisaAétinend segand2y 470A in

whi ch not 14 s absent. Re ence character .y A'. has heen pended
to refer eﬁ@gagﬁ%l‘frydﬁugaﬁmﬂﬁtﬁng{ %fl’zsrfl?yn fit SHY S8 ﬁdr?e%l%%afe’ 38 53%6’5 with a
not ch fr onnaulsthagnedériyl, cemaderior yhewike halternativedy, electricABORSI4tn@1ayk0 i S an
i sonetric yiew of connect or, ass |y 470A in which.a | ayer of

i ectr| cal 1 A e E TP A RREEer 13 HoPOR EA P DPAeRn ond
regi on 48200688 natd N&EW 514 S¥@bs Rio @Jd@g%bﬁ 58, | Shelpdftithdf eR6eigRL eri al

512 is absent from connector assenbly 470A shown in FIGS. 9 and 10

and sur f aceonagondd 2 @ne whishingieh£34 cxtendsauny beagferrpblyosabriasgions and 12

are i SOMethiphaxi eWs pih 4<GRY - ﬁéﬁ{ﬂi@h |G vl
el ectri calmgg%ﬁect O%Z%S%ﬁwgggg%vé%ggﬂvﬁnﬁegﬁgﬁs er enﬁjod{i’lnen(t:1 of the
present i nodeht31dns atEkmc Reference cloamanéar {*47 hgoeeh appenperbivireigreses f aces 524
and 526, end reqi or. partions 528 an n entr egi on or
portion SS%aQﬁﬁp%@qn%rdfssug 15& ?J?ﬁnﬁﬁ%r ueﬂdbé’ggvgtgﬁgoglﬁ%é)ﬁlda %"é’gﬁl’%‘% 532 is
anodi zed t®Rsdntyrwithotlaudtchum oxi de | ayer 534 having a thickness

ranging fr out p.mto. about 100 pm It should be noted.that a
portion pf[(aghg%ace %g% ]iorfsé’i’\hfo?’éﬁ’fd’ﬁ“s ?‘iﬁ’ﬁ_&}e%aﬁsﬁgg'?&%&g‘dflw‘@a
subst ant i ghiey otbikctAtalBURuBRR e BB riaN5 RAs =@ On BacdBY4 Reendndé ed.
[00037]FIG 13 is an isonetric view of a connector assenbly Oin

accor dancet® vitemativlsrlanpbelpotdenlly drsulatiag prissiaht] 2iingbsertifn  What i s

shown in FloGhector assembly 470A shown in FIGS. 9 and 10 and surface 474 in end region 482
is anodized.
[00036] FIGS. 11 and 12 are isometric views of a connector assembly 520
comprising an electrical connector 522 in accordance with another embodiment of the
present invention. Electrical connector 522 has opposing surfaces 524 and 526, end
regions or portions 528 and 532, and a central region or portion 530 and comprises
aluminum. Surface 526 in end region 532 is anodized to form an aluminum oxide
layer 534 having a thickness ranging from about 50 pm to about 100 pm. It should be
noted that a portion of surface 526 in end region 532 may be anodized or substantially
all of surface 526 in end region 532 may be anodized.
[00037] FIG. 13 is an isometric view of a connector assembly 550 in
accordance with another embodiment of the present invention. What is shown in FIG.

12 is connector assembly 550 comprising an electrical connector 472 having opposing



12 is connector assenbly 550 conprising an electrical connector 472
havi ng opposing surfaces 474 and 476, end regions or portions 478
and 482, and a central region or portion 480. Electrical connector
472 has been described with reference to FIGS. 6-8. [00038] A | ayer of
an electrically insulating material 552 having a thickness ranging

f rom about SuBHCEA7H Gndhduend EIgeAPF ROTHESEE 26th* & P eentralrepinn 8hd
region 4821?01-51)1?%6. 'lﬁ@étﬂiéﬁl F&ﬁl\é&&t %aﬁ&&rde@dbétf%itﬂ%fe@ﬁce% GO YR,
tride, a er na t he

oxi de, ni t y insulating nmaterial, ceramc, or
like. Altel008881el y Alaytrdanglkdtrically ngilatingagRennd S bhavangrdthickuess | n

d it h.enmbqdi ts.i I L. ectrical t. 72. i
a1 un nom aHEaE PSR e AR iR R S i EBhce
474. [ 00038 ArEledueilly iimsalatif® mareikiods24a el afuntintin logidle] iotrile ecthemedlly | y

insulating |ayer 552 to form caonnector assenbly_ 550. Mre
parti cul armyuﬁatgt&%t%awr@% o e likeg %ﬁmﬁ%@%’f&@? g?ﬁc@ TegeR AR " A"

has been app&iadREd. R £&Jr8iRE ¢ath Chibbdalchls itHRich Qletiithl BEMcRR 47R L WO
el ectrical connectors that formconnector assenbly 550. The nunber of
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Opposi Ng sdiktir@GRE theAWolReichl dahédork hatifoath ichighetidt Ssérably 38y, ke f or med
on portions of one or both surfaces in one or_both ends of the

el ect ri cal MRhtRetelertrica pRINERATTSIE Stacked oBr7aFR ot o BEMIAREREETT or m
semi conduck@mélpmnRReRkhadybnde skaskadeatem conductor die. The
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[ 00041] Al though Specitrc e ave-been di erern, it
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semiconductor components having stacked semiconductor die. The connector

assembly allows stacking of the semiconductor die thereby decreasing the footprint on
a printed circuit board and allowing efficient removal of heat from the semiconductor
component.

[00041] Although specific embodiments have been disclosed herein, it is not
intended that the invention be limited to the disclosed embodiments. Those skilled in
the art will recognize that modifications and variations can be made without departing
from the spirit of the invention. It is intended that the invention encompass all such

modifications and variations as fall within the scope of the appended claims.



a first electrical connector having first and second ends and first
and second surfaces; and a first electrically insulating material on
the first surface at the first end, wherein the electrically
insulating material is an electrically insulating material selected
fromthe group of electrically insulating materials conprising
ceramic, nitride, and oxide. 2. The connector assenbly of claim 1,
wherein the first electrical connector conprises an electrically

conducti vecigaherial. 3. The connector assenbly of claim 2, wherein
the electrically conductive material is nmetal. 4. The connector

assenbly of claim2, wherein the electrically conductive material is
copper. 5, Thamﬁmtaegem}sembﬁgw@f claim?2, wherein the

| t |1 t i . h
Seconbl s of of 3 fSokclial BotrerRt nitrat i R Ferond sndesend. B ERL fraend,
ceram cC. serfaérelseardea rﬁatte@ctna@&emHNaym@inamdﬁai on the fidteudace dthke first end,
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of claiml n the i nsu
from the group of electrically insulating matenals comprrsmg ceramic, nitride, and oxide.

2. The cennector assembly of claim 1, wherein the first electrical connector

comprises an electrically conductive material.

3. The connector assembly of claim 2, wherein the electrically conductive material

is metal,

4, The connector assembly of claim 2, wherein the electrically conductive material
Is copper.

5. The connector assembly of claim 2, wherein the electrically conductive material
is aluminum.

8. The connector assembly of claim 1, wherein the electrically insulating material is

ceramic.

7. The connector assembly of claim 1, wherein the electrically insulating material is
oxide.

8. The connector assembly of claim 1, wherein the electrically insulating material is
nitride.

9, The connector assembly of claim 1, wherein the electrically insulating material is
a thermally conductive material,

10.  The connector assembly of claim 1, further including a second electrically

insulating material on the second surface at the first end.



nitride. 9. The connector assenbly of claim11, wherein the
electrically insulating material is a thermally conductive material.
10. The connector assenbly of claiml, further including a second
electrically insulating material on the second surface at the first
end. 11. The connector assenbly of claim11, wherein the first

el ectrical connector has first, second, and third sections, the first
section coupled to the third section by the second section. 12. The
connect or Hissenibkycoohecdraisseriidy ofwhleine i nwhéreinfthe ditst sectita rconsectan fas

{11t hor gL Blont] AP dobiaee (L ks SEELRAB.S 1) 2. BFF Qdhon

hori zont al " pl ane. nec asse

t he secondesertsestiPrconpri ses: first, second and third
subsections, the first subsection coupl ed to the third subsection by
t he second subﬁ_ctlon t he sectiagn subsection in a third horjzontal
pl ane, the'% hi M8 HEPNSRRN 3a5emPX e jaime T barherein dbsdiesh sertions isyigta i
second horhozimﬂaiblapéamaﬁle thiri4ectibhds ia@saesHdtioriasgt plahy, of cl aim 11,
wherein the third section is planar, has a body portion, an end, and
a notch extending fromthe end into the body portion. 15. The
connect or T@ssernbe gonsector zasambiy of ¢laimt 2ewhereinmird ssicony sectimraongbrises:

el ectri cal CONMRE! Qloond NASARPIELARL! I HpCAPRBTLRoRfPI e frk e

first elect[)lcall%flnsu atlng materi al on t I rst sur ace
§

first end SYPSSCHRD by the seeqnd subsestign, thersestiansiubsecion ing thisd Reriropigl plane,

nmanuf act urtheyird hoxonariiaie \RRREIVYeYvee AEArbtsinG @econd horizoRaPMarlisNg an
el ectrical connector having first and second surfaces and first and

second ends; and
14.  The connector assembly of claim 11, wherein the third section is planar, has a

body portion, an end, and a notch extending from the end into the body portion.

18, The connector assembly of claim 14, further comprising a second electrical
connector, the second electrical connector coupled to the first electrically insulating
material on the first surface of the first end at the first electrical connector.

16. A method for manufacturing a connector assembly, comprising:

providing an electrical connector having first and second surfaces and first and
second ends; and

forming an electrically insulating material over a portion of the first surface at the
first end, wherein the electrically insulating material is an electrically insulating material
selected from the group of electrically insulating materials comprising ceramic, nitride,
and oxide,

17, The method of claim 18, wherein providing the first electrical connector includes:
forming the first electrical connector to have the first end in a first horizontal plane

and the second end in a second horizontal plane.

18. The method of claim 17, wherein providing the first electrical connector includes

forming the first electrical connector to have a central region between the first and



formng an electrically insulating material over a portion of the
first surface at the first end, wherein the electrically insulating
material is an electrically insulating naterial selected fromthe
group of electrically insulating materials conprising ceramc,
nitride, and oxide. 17. The method of claim 16, wherein providing the
first electrical connector includes: formng the first electrical
connector to have the first end in a first horizontal plane and the
a’ﬁconq endsd'cmcperﬁiemli‘dﬂ?ihﬂfeicéﬁlrél adgigpl iﬁclﬂl.&ies abBrtion iea fﬂiﬁfﬂ hgﬂzo@t?I AR malz,
erein providing t irst electric conpector includes formng the
first elec llrf'l5 g‘e’ar|zg'&t8'}rﬁaen€tb§§mtea tl??;f{% aﬁgépécr?f'? ﬁ?”zf’@%l B Set wveen the first
and second ends, wherein the central region includes a portion in a
third hori ; t b : | i st
and second poroaray oesianast R Qi AdBlnaD AP BLUREN B
i ncl udi ng %%aﬁpﬁ"ﬁalvan%lgaéwwa@r@lcqwer tg|portion vk thedirstisyriagseat dneelrst srdaaf| v
i nsul at i nghawkesibalicaby@nedthe portion of the first surface at the
first end of the first electrical connector.
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