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 manufactured sem conductor conponents
conprising a siOGNEECEMRcARIEMBEIrY AND MEFHADOP MANBEAEIEREuct ur e
such as, for exanple, a nold conmpound. Various types of sem conductor
conponents were nounted to a printed circuit board which contai ned

i nterconnect structures that allpneddr®URETM conduct or components to
communi cate with each other. As the demand for nore functionality in
el ect roni[8088)i ces Thepresssbimventionyelatareingsssrah eleetepni¢iandd@otor e
sem conduct.eor .c one -printed circuit boards. Thus,

sem condlpﬁé?ulaﬁ@gg é;oé]%(?tgfrjgssﬁg@é&\'/\mked t o manuf acture sem conduct or
conponent[g0oR] h smahlies pawtthd seesicarlicto ifustng ranofaputail semi¢oddoddd n
sonme enbodi ments, sem conductor diie were vertically stacked on top of
one anot HEMPRNEHS SPMPHSIBE psElepemisaaduger dignatn, & PHRIELVE éﬁm%&:‘fﬁék}ﬂgd

to the sep ctiar, dies | r [ Lenitkorm a
ol 1 oni b 6 R e kPRl Velpaif oI SeR nlRAE: it
att ached were mah&sito apoixyed onpeit poandtvedcle contained intacchnscitzeiictatas toat

ot her sim]ar substrate. The sem conductor die re then wi,re, bonded
to the sulopedile B ERANFIOr EXRPORERIS 1P ﬁ?@%}&}?ﬁ?ﬁ%ﬁ%&w&%éﬁ%e

substrat Qieﬁ{}iquf&elgﬁl%rﬂlﬁ&fbﬁilﬁﬁﬁQH efllcRoniasviedanBeseaf it BGhealRRANARE
configuration is disclosed in US Pat. No. 6,650,019 issued to
Thomas B iftledamete smicamiubioy eerbponesh, onbeBrintad sirput besedtpltaisof  an

electronic assembly with stacked integrated circuit.die s disclosed
inUS. F’i&{‘l.lcq{ig?ct‘?l?/ﬁéb‘}%‘it‘i‘ferﬁ BIHPTEY {Pd’d%}’ulg?"“ﬁeré?fnbcﬁn&\‘b"}?rl 18, 2006.
[ 0004] Dr asagfokentWishith shiaflekbtAn&amd¢antuas otptivgsi ncl ude forning

el ectrical interconnects between the sem conductor die and renpvi ng

heat froni0PA3] st acKagomercuthodinents, sepEpadictT il yELE vertically glagkqskon
advant agegus .t 0 have a.conn . i f
transmt ttloplaf 8?%%17#1}35 al l&s%ngﬁ%%&bngﬁag%ﬁkﬁ%gggrﬁ ag%%\ag%?%lre 8?3? t(!jn‘eand
sem condughfifondasmppaient sranth hidndtthpdie\tdghtiser o fdrincd wnlti-tHig brmulti-die

di ssipation fromthe seni conductor die. It vvoill d be advant ageous .for

the el ectymaiuge. aEreampltiychip strpgtung grpstagiaghed o 8 elagsrapqxy P PRRET Bt o

I pl ementy, .4 substrate or other similar substrate. The semiconductor 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.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0006] The present invention will be
better understood froma reading of the follow ng detail ed
description, taken in conjunction with the acconpanyi ng draw ng
figures, in which like reference characters designate |ike elenents
and in which: [0007]FIG 1 is a side view of a portion of a connector

assenbly i n accordance_ w | i nvention;
JOO08]FIG 2 is a si deBg'%Mﬁmwwhmmr assenbly in
accordance with enbodi nents of the present invention; [0009]FIG 3 is

a cross-sectional view of a portion of a connector assenbly in
accor danci9086] h enbblti presens inyentidrew b tsshtter Hnﬂﬁquoﬁﬁ@m[wéﬂ%ﬂﬂ wte 4

Is a side,yiewo rtion of a connectaor assepbly i cor

wth emboltueleyfief At oRoptniganab o BEEH st BS Y 4AV5E
view of tfi@rb0id whithQketréfercaosBlesiddirs dss gl NkOdlediblds add in WRIGH:2] FI G
6 is an isonetric view of the connector assenbly in accordance

[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.



wi th enbodi nents of the present invention; [00013]FIG 7 is an

I sometric view of the connector assenbly of FIG 6 in an inverted
orientation relative to the orientation shown in FIG 6; [00014] FI G
8 is a side view of the connector assenbly of FIGS. 6 and 7;
[00015]FIG 9 is an isorretrilaEWAMBfDES@gﬁ’aﬁ@cht or assenbly in
accordance with enbodi nents of the present invention; [00016] FIG 10
Is an isonetric view of the connector assenbly of FIG 9 in an

i nverted [00020f at i Bedepd1Bt thérésent if@erion s aliésaconiontr dsterbizanda
[00017]FIG 11 is an isonetric view of the connector assenbly. in

accor danosethpd fpr@m@&cﬁﬁnwh@ﬁomﬁ@wwé%hb i peqerdasge W[”@}(ml@}ilill@'fs 12
o 2 LSOt BBl 1SRRI B ST B EL e bl
and [ 000 Jl&]vlﬂgﬁpp&téing Surfidtes SANBIpobing ehdyy Qlcemtrat pepi@cis bietvazaedl y in
aceor danco%posmg ends. An electrically insulating material is formed on one surface in one of
the ends of the electrical connector. Alternatively, 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 cut from a sheet of, for example,
copper having a thickness ranging from about 150 micrometers (um) to about 250
pm.
[00022] A layer of an electrically insulating material 414 having a thickness
ranging from about 50 pm to about 100 pm 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



wi th enbodi nents of the present invention. DETAI LED DESCRI PTI ON
[ 00020] General Iy, the present invention provides a connector assenbly
and a nethod for manufacturing the connector assenbly. In accordance

w th enbodi nents of the present invention, a connector assenbly
conpr i ses428rend|4821 aridoa¢entralmegion or phidinrig 0o Ppbsitatryd BUis Pedersblyfermed

opposi n nds. A central region i 2t ween th I ends. An
elogctri ga ‘P’? TR HE ﬂ%ewg?q %Hm?%tgﬁ%rnﬁ%ar%Rﬁ%n%ﬁe)lgg%rl ’gce in one of
the ends wimhlBRniabeiatine B ©OANGRK P glasdlcbmpdics inyed dicait bbindaPCB)
insulating material can be fornmed on opposing surfaces in the first
and secordaterids. FR-goozamms.qr the jike. Aligrgativghp wibptrate 2onmele epmprésednp| y
400 in ac d i i t ) hon. What
is shown &%feﬁﬁ)&%dl%éeggwgggggﬁﬁ%oyﬁgseﬁa%gsgeget@%t%ﬂll Ig%}{ﬂ(%%ect or 402
havi ng oppediudtyeittefoantst HYér 4840s 46meddn duistgiect28. din ¢glentticablys 408 and
412, and a central region gor portion 41Q. B

| | ) y way of  exanpl e,
el ect ri cafonderiveceBiaclys it Sped éléémﬁ%ﬁ‘éﬂ‘: thﬁ’%’PPé’ﬁi’%t%rﬁ&g’eﬁtalﬂﬁ?ri@ﬁs
for el ectipldilreANIRCHRN ar Wil A MBRIRKYELANR: 458 s foRhEFIn cohtdtPhvith
clip coated w tth precious netals; alloys of copper, beryllium gold,
si |l ver, aht pysioafof altercbment laperakdd,in ahd mgsonod32bridedricably cohdudtivie.
El ectrical connector 2 e etched or. cut froma.sheet..of , for
exanpl e, “(96‘??5@4%@6{*9?1 ﬁggaiag?ﬂ%ég%%dsb%%ﬁﬁﬁpﬂgg ?W%‘ﬁoﬁlls 1502 Hﬁ@g{?gﬁ{cer s
(9m to abGiffiques&ctith phRRRZ AepodiBorEont® theibrEbRrihteRbhect RGEH £84iiRY
material 414 ciluaw ng a thickness rangi ng fromabout 50 pan to about
100 gm i senkloegrens 438 andrd3acer tholiké.n end regi on 412. Electrically

i nsul ati rial, k414 be. al um num,oxi d nitride. .a.th 1y
i noul at i NgORRREr 1 Al RetyT SR NN KR oup kbl oBeliPfle 404
i n regi oncehddetRoRRci8 96 baeas s iR 2edibhd2Parid43a, Skstetivelgywhixfis Aot

connector assenbly 416 in accordance wth another enbodi nent of the

present i nhmifatiomof top present drveaBee nditgmatiwly. $lesirigally condicH ghpradachr
ol 0 : f . e .
rmtorial SraPRehs BEIHGR oy (IGAs% or koAl ChERLYe LalRat 336 Biky pe

i nsul at i ngpseratiom atd egBdnu2g. be the same as electrically insulating
material 414 or it may be different from el ectr'%]g’aahhy insulatin
|

mat eri al 09926}y  orFiSt AueR fide ¥IFW QlcaeonpgAonGigcH TR AGFOF F%W%EMZ
may be a i i S i . of a
connecto Pa‘?%'glgeg %Pé&&%éﬁ% ﬂr:thgg{:eg?dé Z?\%g Bé\,iﬁ)'t ﬁn%ﬁgtsﬁg‘?ﬁ?ng{%}ﬂﬁg%t of the
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opposing e',sn rrfagaiggss 0r4p20?tic?nréql4§2agﬂ 4g£dan21%géeg€,§1 rgéiog %{ i[)clu%gg 450. By way of

example, electrical connector 442 comprises copper. Other suitable materials for

electrical connector 442 include aluminum, tin, steel, metal clip coated with precious
metals, alloys of copper, beryllium, gold, silver, alloys of aluminum, brass, alloys of
brass, or the like. Electrical connector 442 may be etched or cut from a sheet of, for
example, copper having a thickness ranging from about 150 pm to about 200 um and
stamped or coined such that end region 448 is in a horizontal plane identified by
broken line 456 and end region 452 is in a horizontal plane identified by broken line
458. Horizontal planes 456 and 458 are preferably spaced apart from each other in a
vertical direction.

[00027] A layer of an electrically insulating material 454 having a thickness
ranging from about 50 pm to about 100 um is formed on a portion of surface 446 in
end region 452. Alternatively, the layer of electrically insulating material 454 may be

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



428 and 432, and a central region or portion 430. Substrate 422 is
preferably forned froma resin, such as epoxy, polyimde, triazine,
or a phenolic resin, a bismaleimdetriazine (BT) resin, epoxy-glass
conposites, printed circuit board (PCB) materials, FR-4, ceramcs, or
t he |i ke.Elattriealhwinswletiyg matebisk 44t reayyte aia;nilbml onildp,rrii’séi& othefrhdky boar d
material or a.sel ectlvel anodj, z trate ectric

Conduct i VBSHRIE 8 RHEL fotaapt Hses AGPRBYED st Paf SO ey

el ectri cahd ypoappguctive contact 436 is fornmed in contact with the

portion of interconnect |ayer 434 in end region 428 and an
el ectri cal]0|0928bnduclfllG/é is 8 tamaGew 4380 embpdinmeatiof ¢pnaestemassemply 440 he

portion vsé.‘ @gﬁgiﬁ@ 2% L éﬂé%%fdﬂ endlerctrgalo cg)nﬁégc% rﬂﬂ%wngcsﬁl'flaé/e

conduct i hay be- FSF e patterning

conduct i v Qidl hd Weditk 44stdﬂagusarabmcectea¢@ BachusBer BWeaRsl rpgibRUEMIA
deposition onto the portions of interconnect |layer 434 in _end regions

428 and 482sh $0 exendsifian ay esbafsnAregioudd Bimnerd veiastentihy et
shown as t d

" egi one. 3% S SSTEELE R G ARSI ORRIAR! Tuaf BE: A0 B
present imyen! Mhe regdbi ehaeteny eégton Sl %eatdrdennhl rggionAd0 aidet/is idmtifiad by 438
may be absent from end region 432 or_electyically, condu f i ve contact
436 may blzro&%l@?ﬁ%rzr%thwgmgwlﬁﬁe gndgregronfeP@n e et 1SRG MEHES vi ew
of a con ansn,qﬁ MifkMy4l n accordance with another enbodi ment of
t he presg(ra\tgﬁﬁ\\sle %IS shown in FIG 4 is a rectangularly
shaped el [86028%al closinedd be nd@ thatiotaly 46( pogitiegalsud nzeyde abdent froch 446,
end regi ags Qr porti ons 448 and 452, and a central region or portion
450. By vRISCBFlEQIRRSI%A4R) ectrical connector 442 conprises copper.

Qt her sui foglake] mat efjic, $- s‘mrusteitsgtcémfe@{orag@@ﬂ@gt 10 th42cordsicddath
alumnum tin, steel, netal clip coated with precious netals, alloys
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to about 100 gmis formed on a portio rface 446.in end rq? ion
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442 having surfac 4 and end regions 448 and 452 connected to each
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B e e S
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identified by broken |line 462 and the regi on where end region 450 and
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together by a central subregion 492. An end 496 of subregion 490 meets end region
478 and an end 498 of subregion 490 meets an end 500 of central subregion 492. An
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 isin a



el ectrical connector 440. [00030]FIGS. 6-8 illustrate a connector
assenbly 470 in accordance wi th another enbodi nent of the present
invention. FIGS. 6 and 7 are isonetric views of connector assenbly
470 and FIG 8 is a side view of connector assenbly 470. For the, sake

of cl ari therizoni@bplage Blepjified ebraberhingdld. (Rygieravty. thafriizonsl plathich
FIGS. 6-8 ] ‘. 7 C 2. 5 SHO
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beryllium go ver, a um num brass, alloys of brass,
or the |i[08038] ect r Adater oDameettaical Y7idsutayngoeatetialfid@ havingutthickoess a

sheet of for, exanpl.e, er havi a thickness rangi ng fr.om ahout
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| ocat ed e preferably space art frameach ot/her.. inh a,vertijcal
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Preferably, the horizontal plane which broken line 492 is |ocated is
bet ween 99094} ti caflIG) 94par samaBier Hew o ACOMECts FsEBblat 704} wnglich

whi ch broken, Hmab%ﬁ@ R tlhegl?gcl’gaﬁ'ﬁctéroﬂa’tlﬁg bgénv%lp%axllt:f:eg% [ &erdn€8i ON 492

is in a horizontal ane et ween an y spaced apart
from t he dharaceoA7ato fikdmmishra whnedtorendemdgivatisa 4@6h &noh A8Bnacter

| ocat ed. [00032] A.layer of an electrically insulating material 512
havi ng a SEBRYSEGopEHBMER from about 50 gmto about 100 p.mis

for med O"yoB0BS] ti ongrRf, 1844 £ PREmMATR vid 8NEcoRREGP adBRbly A A0Ar MaliiMel Y.

the layer o ectrically insulating material 512 may be formed on
subst ant i laydryfalectrizhlly rsulating imateriof 5 B4k fsdommeadzan surfasad74 sygngregign .

El ectrica jnsulating material. 512 . be al um.nym axi nitride,
 Thor ma 187 AR it e ecamy uf i Gp Rl YR BSftoll L T Lo
el ect ri caldnhedtBrSasbahblnA7bA%REWR IR FIGY, Sagdabsebsude F4nnehd eipic4sal |
of surface 474 in region 482 nmay be anodi zed. [00033] A notch 514

ext ends iinevodnd-r egi on 482. The portion of electrical connector 472

into whi C@oﬂg&f h'5 %C%X tl ¢ gg& 159% ipo%'g%tg{: %fe%%f%%oﬂﬁec%ﬁ%ﬁlﬁ?%@ n.

[ 00034] FI S an Tsonetric view a connector asse Ain

whi ch not ginrikihg & A8SERH coldrteE 6PT & sherdantewith Mothaseniiedimappétded
to reference character_ 470 to disti ngui sh a connect or asserrblg/ with a
not ch f r cefesent yeetiqno rElgas eakspynegior R hasoRpoeiag 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 um. 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



[00035]FIG 10 is an isonetric view of a connector assenbly 470A in
which a layer of electrically insulating material 512A is forned on
surface 474 in end region 482. Alternatively, layer of electrically
insulating material 512 is absent from connector assenbly 470A shown

in FIGS. Suwfaaes 419 andd78edgegionyar portiensdt 78 g dR2.40d 4 ceniplgggisn Qr
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i nvention. is shown in IS connector assenbly 550
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i nvention. [00040] By now it shoul d be appreciated that a connector

assenbl y ends ofithe electrical connector. The connector assembly can be used to form

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.



met hod for manufacturing the connector assenbly have been provided.
In accordance with enbodi nents of the present invention, the
connector assenbly conprises an electrical connector having opposing
ends and opposing surfaces. An electrically insulating material may
be formed on portions of one or both Sk¥MSes in one or both ends of
t he el eCtWh%?‘fscfa?lﬂgf%t or. The connector assenbly can be used to form
sem conduct’ofr “conponent s havi ng stacked sem conductor die. The
connector assenbly allows stacking of the sem conductor die thereby
decreasing the footprint on a printed circuit board and all ow ng

ef fi ci ent-r enofxaPnpfctas@atentbly FOPWESEENi conduct or conponent .
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all such nodifications and variations as fall within the scope of the
appended clainms. CLAIMS What is clainmed is: 1. A connector
assenbl y, 2.conpFhstangector assemlglyfof chimd|, wheneircthe fies whestricol comaeetay fir st
and second ends an fi.rﬁhﬁan seconq sagrfaces; and a first
el ectri caf¥PHHRS Y HEFHGH RREUFFEIVeIR™ P& first surface at the first
end. 2. The connector assenbly of claim1l1l, wherein the first
el ectrical connector conprises an electrically conductive material.
3. The cohnect Bre consesipt assemnbly|odickuim 2, wheieki the eleetrisplby eondugtivs,
conductive tréﬁtﬁri ae!ta is netal. 4. The connector assenbly of claim 2,
wher ei n t'REBI 2N é'al'ly conductive material is copper. 5. The
connector assenbly of claim2, wherein the electrically conductive
material is alum num ) . . )

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.

6. 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.



6. The connector assenbly of claim1l, wherein the electrically
insulating material is ceramic. 7. The connector assenbly of claim
1, wherein the electrically insulating nmaterial is oxide. 8. The
connector assenbly of claiml1l, wherein the electrically insulating
material is nitride. 9. The connector assenbly of claim1, wherein

the el ectyr.i cal insulatin ter,ial
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second elggit ééc@ﬁdi | and iRisdiderti b tHEBISY Jedliorddbuphed t6 eeahid sevtionde tbet t he
first end. 11. 'The connector assenbly of claim 1, wherein the first

el ectri cakcandrsgeitror has first, second, and third sect | ons, the first
section coupled to the third section by t he second section. 12. The
connector assenbly of claim1l, wherein the first sectionis in a
first horipzontTde dhadgoraRstnithe of taind 1 $.echdren thestitshseatiseisand first
hori zontal plane. 13. The connector assengl y.of c¢laim12, wherein
the secorrizerial pancanddhe thirl section isfn a ggcond g ®third
subsections, the first subsection coupled to the third subsection by
the second subsect i on, the section subsection in a third horizontal
pl ane, thg.t hiTiz danéardssdmbiy aficlainei 2, wladreip tMsemsdcti@l (:c'prnglliseahd
second horizontal planes. .14. The. con]gl tor of C'Itl?al m

and

wherei n the t Hitstdsecondagf thidd sybseetions,jhg fizst 5‘8’5 ‘FS’BrCP Bl
a notch %B?é&ﬂ%? ﬁﬂe%(frﬁ’l%uﬁﬂgtlbﬂttﬂe td2foR Qebse@Pntih @hird Adrizohbe plane

connect or asse aim 14, further conprising a second

el ectri cahe ﬁmulrtmmnzontal plhee werdeally behveesnrthe Gist ewhireendhorizontsl planesn t he
first electrically insulating material on the first surface of the
first end at the first electrical connector. 16. A nethod for

manuf act uig Ng BheCRRAESSHssedStsl § BPEMim ¢ O WPhdrsinkE third section is planar, has a

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

15. 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.

17.  The method of claim 16, 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 second ends, wherein the central region includes a portion in a third



provi ding an el ectrical connector having first and second surfaces
and first and second ends; and formng an electrically
insulating material over a portion of the first surface at the first
end. 17. The nmethod of claim 16, wherein providing the fjrst

el ect ri cahorizenisbplape, thediiddwsizontal plagedaiemg the frst pad seceng Berizantgl
connector to have the first end in a first horizontal plane and the
second eﬁ% I'ma second horizontal plane. 18. The nethod of claim17,
wherein providing the first electrical connector includes formng the

first electrical connector.to have a central region be en the first
and secontP-endshe wrdPd ok claia 18 urthen inglading soypi EO%&%@#FF%n in a

third hogtj : - L AL j b r st
and second TR oG PR e e T Rl s o
i ncl udi ngthe dingtlend gf thedastarbettradag conmiectal. connector to the electrically
insulating material over the portion of the first surface at the
first end of the first electrical connector.
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