ELECTRI CAL PONER CONNECTOR FI ELD OF THE | NVENTI ON

[ 0001] The present invention relates to electrica
woamwe@essoss t hat i ncl ude power contacts and thecwaiskoos/043632

conductive structural elenents in close proximty wth

t he power contacts for sinking heat away fromthe

contacts. BACKGROUND OF THE | NVENTI ON [ 0002] Power

connectors, by their functional nature, produce heat.

Typical materials used in nobst existing connector

housi ng designs are thermally insulative, and thus,

hold in heat, allowing it to build up inside the

connector. One aﬁﬂr@ﬁ%ﬂl€éﬁ ?W%B‘iQ{SNMT%Si pati on

has been to core out the housing as nmuch as possible

to allow cl earance around the contacts within the

housi ng i n hopes of inproving convective heat

transfer. However, stagnant air is a poor conductor of

FERI.D ORArHEON VERT1ION ced air i s dependent on a

custoner's application. SUMVARY OFlI LLUSTRATI VE

EVBODIM9YT s Thsousentireentisnapletes to plaetricel conpesters phajgnclude power

S f . .

i R PN SAIRSER R S1opl By WS prplfhi with the power

aogladte Gaplddhehenaneg fromsthe bettbetes thernal |y

conductive material in regions proximate contacts

residing therein si.nk heat away fromthe contacts.
@@#ﬁ‘ﬁﬁ%?ﬁﬁ“ﬁgﬂﬁg N4 ﬁléﬁbloy thermal |y conductive

mat er j@e3; | 'Potx%?icénﬂ'él‘é‘ﬂé%, ng%lr HEEHER] nathe ERJ&'&@&B&&. Typical

housi ng may al so i ncl udeée terials other than the
e Usgd conosickistag watmacialhoufing tiesegnsore thetthelly insulative, and

PO SRR CRER AP LT o MoqREarTat BT oroaet for
RSOR Héaﬁ@ﬂé‘g?&fdn\’xﬁs BBbIBle SR YndIRDUSRLES bkl a)étpro]ésible to allow

pl aced "at | ocations such as | ocations proxi mte

hisatanepearenad thegoonts adthen tHedO4ing Gnkoneawf enpuefving convective heat

D R AR P A YR AL L i
@épenbah onBl @isioMer’sfappli@xiaapl e, i njection nol dable

t hernmopl astic materials including additives or fillers

that render the
SUMMARY OF ILLUSTRATIVE EMBODIMENTS

[0003] The invention includes both plug and receptacle power connectors. In
some of the embodiments, the housing of at least one of the plug and receptacle connectors
includes thermally conductive material in regions proximate contacts residing therein to
sink heat away from the contacts. Both mating connectors can employ thermally
conductive materials in their housing structure. The connector housing may also include
materials other than the thermally conductive material. Furthermore, the thermally
conductive material may reside generally throughout the housing structure. Alternatively,
the thermally-conductive material may be selectively placed at locations such as locations
proximate the heat generating contacts.

[0004] One manner of providing thermally conductive material proximate the
power contacts is by forming the housing structure out of such material; for example,
injection moldable thermoplastic materials including additives or fillers that render the

cured polymer thermally conductive. Another manner includes employing a separately

-1-



cured polyner thermally conductive. Another manner
i ncl udes enpl oyi ng a separatel yforned heat dissipation
worodb@cstohat can be coupled to either the housPagus2005/043632
structure surroundi ng the power contacts or to the
contacts thensel ves. For exanple, a clip, nmade out of
I t -
S0 BBy P ekt TR LA couPR B B RHSRE n bR M

s1ﬁ\fou|n&ﬁhgtthap@&Wrtdoﬁfacmforttdﬂ theclohfacisshenisefves abby cxexmpos ad:lip, made
to the exterior .of the connect housi n so t hat

o {diremalx conduetrimaleriah opy Brrngded 'o SROREL cQfeh and the Eontact be
inSURREAREAE hyud:. tARG a0 rﬁ ?ﬁj%r?(\fﬁ){e LR gtr@%ra%w & sed to the

connector via convectio e conn ou5|n
exteuder df rth)mctrimectma]hdmm on scutlmt hcae cmducb‘miyl u'ansferrﬁhfreml thd: sontact

in rrbodl \Méqrr a se f or ned heat
co BT Y P B BT e e BB 1% S F RSP Rg oL T IR fetioy The
cérﬁ%ctgpmsufgoxﬁﬁ}aﬁé maaé)@%é]] thbn AF8h&1N4RE RBRAIIRO LR als in

the present” I nvention, power contacts including
erpb@dxmehus keheboalsepretdip farmedeicandibsiyation riévebaras equpled|ty housing
gﬁf ace are of these contacts help facilitate
ﬁﬁ%ﬂf%l e surrounding thermally conductive

h ous ‘U@!Jsgahﬁﬁﬂeﬁa'rred ChlRUIRAWSHT 16O Peabilt ifRSiBASH AR contacts
equa e enployed without |imtation. Mreover, the

mphlldrm;l matedﬂ@foocih @epf@ﬁe&w emplasiadi She telativisly lapgst suefice ayea of

bot h ?%quqﬁ?? %ﬁ%h %l'j% OFOtg\gtél]u%gﬁlg%lcgg rmal y aCO%lEllCﬁltve housing

mPRFSP a0tk FoWdrevhiatt @Righs eadEqilly Bt égptaied aﬁmm liMitation.
accordance with the present invention. [0007] Figure 2

Moseoaemélmpw@?ﬁetftth@ére@@réwmuplﬁ earphapreisd te beth singloind
nﬂﬂﬁpﬁggﬂﬁ(ﬁ%onﬁéy%%§] Figure 3 is a perspective view of
an-exenp

receptacl e connect or provided by the
present |nvent|on [0009] Figure 4 is a partia
BREEE DESCREPTION QX Tie FRGEMRES ed pl ug connector bei ng
one preferred receptacle connector 0010

mat e th
Fi gu&’gw R m§%m§ﬁ@ew@ﬁw el exemplpyalug connector in
ac%éﬂ%é@\ﬂfh ﬁ{e‘iﬁéé'ehﬁﬂlveﬁt%nea or provided by t he present

i nvention.
[0007] Figure 2 is a rear perspective view of the plug connector shown in Figure

[0008] Figure 3 is a perspective view of an exemplary receptacle connector
provided by the present invention.

[0009] Figure 4 is a partial perspective view of one preferred plug connector
being mated with one preferred receptacle connector.

[0010] Figure 5 is a front perspective view of another exemplary electrical
connector provided by the present invention.

[0011] Figure 6 is a rear perspective view of a preferred power contact and heat
dissipation member subassembly.

[0012] Figure 7 is a front perspective view of another preferred power contact
and heat dissipation member subassembly.

[0013] Figure 8 is rear view of an exemplary electrical connector including a heat

dissipation member and multiple heat transfer pathways.
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[0011] Figure 6 is a rear perspective view of a

preferred power contact and heat dissipation nenber
woeubmasewbl y. [0012] Figure 7 is a front perspecrivge00s/043632

vi ew of another preferred power contact and heat

di ssi pati on nenber subassenbly. [0013] Figure 8 is

rear oo g\ Pfghufkrp ROERRY ¥Rl RC¥iB oflan @RRT|AL @nnector provided by
i ncl udi ng a heat dissipation nenber and nultiple heat

the peassitenvgdivhways. [ 0014] Figure 9 is a rear

pers jve. vi ew of an.el ectrical >0 '

by < OIS} o Eigf Tt St Rerpribie el P R EYpiEE contec
a8 P@icsib Mon\th&Mb@fsuBaskéthbly. pref erred power cont act

and heat” di ssi pati on menber subassenbly. DETAI LED

DESCRI PTI ON OF | LLUSTRATI VE ENMBCDI MENTS 00&&
DEFAILER PESCRIRIZON, O Helr GSTRAFTYEEMBODIMENTES ¢ ur es

ar eﬂ_‘pq@?%te eMdlle :1§ K8dd ﬁfﬁ%ﬁgg ?—fc\%ré’iﬁtlﬁgesfeatrﬁ%s are labeled with
ary p

exe ower pl'ug connettor 10 is shown in Figures
lilde @fdlerte chaattedi N exdaquisiypgw20plug conmicamt1Opostiostn RIFigures 1

o oS S S P AL L B TR S
sug%ﬂhﬁél}}{ iElgaoglgeg ? 1 g%‘e&oﬁtgbt’z 3@ HeBted B a PARWT plate-like bodyomembers

at e- ers 32 and 34 are not connected t
32ach3ot Aeshovimpplvelike bodyemmabéers 82 ent 3dianemetsonmegied to each other;

i ncl ude a connectj.n nber.. A pluralj.ty of .beaps, 40.,.
hogyeh P RBHT ST PO B GR0RC W o Giies o e s PYaLity of
bARf AextQd £RYAGRIedod SR 80 RyGROHBEGES 32 BR@ABH fA@ngaging a

have a bul b-shaped distal end 42 that define the

repefitade yowagaempntO Anena biilbishaped| digjalcamdtddcthatgefipe the primary

cor r espondi receptacl e contact . tending (fro :
CrSGE BT o1 BAE ROBR oY Dt Bor T KRG Mrshier S0Tatt, fronding
frod 4 Bot@®nPEded bich &ifpliteNike maHE nbmbear32eemi 8@ phurality of

printed circuit board. Contacts having configurations

tetthfnplsrdnfior enpasinghaurinerbvircuétdoanl. Lepnsectsbasdng gpnfigurations different

accordance W th .the present,|nv W]y - .

oA R RRGEeatt R O R AE AR B S Wy R B oot
32 ad13 Re9ep hhemnwdfatdsusihlAgikesbdpmenibbrs32 antl 34 are
pocket 2 1 that preferably_ includes thernal

pesdnge flugl agransé p vell 229 nogket 21bat peefRrably @Pllé‘ﬁ% P g
BB ARt ot P sl ottt
pliefgteddgtbodirhdied, fied thyrmedhydienitivotiee material includes a thermally conductive
thermoplastic. Such thermoplastics are currently available from PolyOne Corp., Cool
Polymers, LNP Engineering Plastics, TRP Co., and Ticona Corp. Although most
thermoplastics, particularly those traditionally used in the electronics industry, are good
insulators, fillers or additives can be compounded with existing base polymers (e.g.,
nylons, liquid crystal polymers, and polyesters) to impart thermal conductivity. Among
the most commonly used heat-conductive additives are graphite carbon fibers; carbon
power; metallic fillers such as copper powder, steel, aluminum power, and aluminum
flake; and ceramic fillers such as aluminum nitride and boron nitride. Thermally

conductive polymers can be produced in either electrically or non-electrically conductive

grades, either of which may be used in a connector application of the present invention.



t hernopl astic. Such thernoplastics are currently

avai | abl e from Pol yOne Corp., Cool Polyners, LNP
wangicrvegrd ng Pl astics, TRP Co., and Ticona Cor pCT/US2005/043632

Al t hough nost thernoplastics, particularly those

traditionally used in the electronics industry, are

goodgjolﬁ | @E@ﬁ‘%nngﬂl}t LS ci®e A&EHA A48 hab@R HREnal conductivity of
conmpounded wth exi'sting base polyners (e.g., nylons,

afipropiimatety .8 (Vim Koloyapprascimaialy 26 Wes Keard a hent cararty of

RS TRlSDISHEK' b HER0, B B2 SOTUPRIN: UGS o thorm
cHRUOPALPRWEEA JEBhEHY 416 dfsblob&T B Sxahplasy mepRes olgwdeermally

steel, "al um num power, and al um num fl ake; and ceranic
canidbgtivesmaterddls haviag thermahsonileqtiviléesan diegioaparitigsiaufsdde of these
Ther rralbl Y c(f.nd[ﬁct itvet oel ymers can be produced in
TaRETS AT PEET P RS Phon- el ect rical |y conducti ve
gr adpi9ei RB§yec@fe dMibicdirfaBys I ldistille bbdpme@BEL BRI 34 are
application of the present invention.[0018] The

explesschigl oysing plepnmels\’d andt26r (Thpsecehanpely sambimpkeyegat dissipation from

ond W LY . Q '
DRSO SR AL Krbp et TLIuA® 2 g e st
a\@eﬁpﬁ'@mi th@dcﬂﬂtaclt both cbhgudfively vapireoxaliat@ldyctivedvall 92 Knd
These particul ar ranges of .thernpl conductivyit nd :
o saiishHe P IoaF BreHIahagsts ot nBrues Wl o oSt portions of
I - i ' j :
P08 el MR 26 CRLEbY BTRAL LoLeeh00,  iBhampe, p
cdndbgeshaaingl?® daadd injectidremelded foat thewnal[y0dhdjctive polymers so that

Respective outer._ surfaces aof plate-like. body nenbers
thg SDUHFUIYOUEE 18 243 §j%%ﬁ T RPEh S Lrgt _ ﬁ?ﬁé‘wgra%ﬁaﬂaﬁggaté?amfﬂ can
368 GBANAE bStef QRFATPH YIS NBR oY SRndd PNardd DM H8sing

contact 30 via convection. Thus, heat generated by
pacbat wells Z80notvisibée) tand@8f erred away from t he cont act

bot h dugtivel y via th | | duct i 1| 22 .
convWDERGB aaty B HgiTh e G SR RaEeclmi g S0 is
shE%ﬁhi, fRAudy e{h&%inng;d? 8lcoR@Etgorkst 62f altl ¥EceRANE6ERACt 70 disposed

~housing 20 can enploy thernal |y conductive material.
infrorckestd mReesptdle gortastT@dae r phio 0 sraged apastplatsdike body members 80

e bl Bl A8 St Bobip g PRob PR P Bl hered o

edch bites; I&R\a: hRernkidet @htho@nbRAal/iAdI6des cemBetdlgS@ember. A plug
occur fromthe outer surfaces of plate-like bo

CaREbERCSIVEE BAEE BHISHDITISELPaCpURI oS 9 gnq Katand a plurality
ofét;cérsrﬁi%Fﬁ)S4 and 49 fro 00#0L+ e fb?&i h‘%%aﬁ%?sv‘éd fhd'do9 l{fo%n%ctoiaﬁousing 60
enp acC (0) 'S

ary recep e connec
is preferably made from thermally conductive polymers to facilitate heat transfer from

contact 70 to surrounding housing structure; e.g., contact pocket walls 62 and 64. Plug
contact receiving space 72 may also facilitate heat transfer through convective air flow
though housing 60.

[0021] Referring now to Figure 4, an exemplary plug connector 110 is shown
being mated with an exemplary receptacle connector 150. Features of connectors 110 and
150 are labeled with reference numbers corresponding to those directed to similar features
in connectors 10 and 50, but in the hundred series. When connectors 110 and 150 are
mated, the bulb-shaped distal end 142 of beams 140 resiliently deflect inwardly, creating

normal forces. These normal forces help to ensure intimate contact between the contact
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shown, including a housing 60, a contact pocket 61,

and a receptacle contact 70 di sposed in pocket 61.
weeemmcesoBe contact 70 has a pair of spaced apaCT/US2005/043632

pl ate-1i ke body nenbers 80 and 82 (not visible). As

shown, plate-Ilike body nmenbers 80 and 82 are not

t
pfégenblﬂ%%o% hémB&§ Qnd)ﬁd] 8dent RNBMEhateAhIRAL %ﬂ?&\é@ R/ mcludes thermally

ts may include a connecting ne
camnti@Ect matedel. vitigingipsateconact snham:@rl;f:@tsfé@Sf%thé@ﬁl@d@éWS The

oIS 20,200 B2 20 A LU ALY O T A8l P 122,

oHEPABREA o ?'n’i’&n&@s [ §0 dHdefsarakingt waltkel d2r oid toae erdH of the heat
conductive polynmers to facilitate heat transfer fro

isdoerllygenaatedat tarmafinednistfaerobaivaen thebgensirdstakengs 142 and inmer

s%rgags gé:gﬁp @;ﬁ%ﬁ \W{ekood)? 1%31?1@?1 gel%ga Fh;’l?% (r:l EtQﬁ% a%%ﬁ'lé’ inﬂﬂoved by

eﬁgla)yﬁfgtthé/rﬁxaﬂwrcoﬁﬂmﬂvte Iﬁ@.‘t@ﬂﬂ boesiyighofd the ﬁﬁ&fe}ce
Referrlnﬁ now to Figure 4, an exenplary plug connector
0

110 [0923 Mamwemt%q@oéﬁn@% apgﬁs%d@mn&epeaddﬂlonal
tl}%grgcglﬁlg%%\simugtﬁp F EALYaEBe 8 GUANREH O onth: ﬁgﬁréssagﬁgggnector

erence nu ers corresponding to

hélisigCfedrdspwhlchi aﬂ@rcoi@altsmt}ﬁﬂnalﬂy camninetineanstedal. dod es@mple, a
but in the hundred series

n co t 110 .and 15
qrd@cmr@d ortm@peun%cmﬁwoa?itnagapg Beiea oA R mRgpers and
'Tl%\ﬁsﬁg fsjtrﬁ&hre' TREHL Yostanb &2 5HAIARIGE] thEREARSconductive

ese orna orces p to ensure I ntinate ContaCt
niedriakig indlhéedctorft| batypingtlexid gdpe (Whntia weiibes gisalatlve) arising from high

adj ace ousi t th t f | u
]ﬁ% 955&%8 g&ﬁ%% ?lfsg}ag s gsir ?r%’&bgr%é%(ﬁﬁi@? some
?f@l@ﬁ@&ﬁﬁe RERhctdodY Sl ibet Hﬁmntehﬁ 119£ﬁﬁ£t@ Gérﬁactgﬁﬁoﬁ&ﬁg@housmg

orces urge i1nner- surfaces of body nenbers 132 and 134
stagrauira std vethe pa2Rps thatlategtepled (nomé@@tyebﬂ Vtﬁd@y aféifippglgonductive
ai nst wa

RGEL 16 TG ernrRr s A Ikt MY A behfact wit

sRESMEBRB Hoﬁ&n?%ﬁfﬂ@tured hed @k e douliiie anchsi purasllsHNédE@h an added
regi ons of plate ke body members 180 and 182. Heat

cedusiiysepadon qosmonﬂpql &regampyleenpl oyi ng thermal |y

concyfis Sy ) EBHLL PO E g A6 0 s o

MRS hdRWeNt029 ﬁpl@@ldybfgmér donercned 4y arcbaHers disg@ation member
mat er1 al can be di sposed between contact features and
28onHeesies 207msy ke maéﬁ@?ﬁb@eHWIYclﬁS‘HP@@ ot dhggmadly conductive

rr{ageer%il}?ltﬁl %\ébaga%%i& hY§o W{E cg'létre]wtgﬁ4 dﬁ?gg%gée ss1 tion F1)nrslember 206 is
ilngtruee in Epntast P@\Oﬁ‘_&boﬂaﬂm@nalludes first and second plate -like body
members 207 and 208 that are shown being stacked against each other whereby at least a
portion of their inner surfaces are preferably touching (note that some portions of the
opposing inner surfaces may be spaced apart due to purposeful design consideration and/or
manufacturability). Each of body members 207 and 208 comprises a series of angled
cantilevered beams 220 and a series of straight cantilevered beams 222 arranged in an
alternating manner. Opposing angled beams 220 define “pinching” or “receptacle” beams
that are capable of engaging one or more straight beams of a contact associated with a

mating electrical connector. Contacts having a different number of beams, and/or different

beam geometries, are equally contemplated by the present invention. Each of body
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surroundi ng housing structure. In sone instances, such

additional thermally conductive material is included
woaodeiegsoany smal | air gaps (which woul d be i nBarasz0eD43632

arising fromhigh points on the adjacent contact

and/ or housing structures. Here, there would be sone

nRfolet Oy Rfd TRGuARGBEHHBANPITRNBEST thihdihaRM5ifBr engaging a printed

I ntimate contact surroundi ng housi ng structure_ an
csonestpoiure.olfisrniinals 225 earcloagsindiguieddonkither e @rgsp-fitioa seldered

addi ti onal conductive materi,al | n_ other.instances, no
o EmERe oL B e et T kg i PE SRR

sur r @odi NHRAPEREPEchlheabIB6 AR HatdBagpdifivedt dorkR, Atluding a
| east partially filled with an added conductive pad or

cip?Ppbands shemwnendivpires 6 pob23CLRaP@ srdongir el ¢ ofitlegymally

5.. anot her exeml ary._connect or 0. i g N ] .
oG04 5B ST B Yy SRIREL A BTl gescived
aBovRetsikht Bdt Bkl G EIRE lcoRiAb: 204akisiplg c@ftfictiay. Oépadencludes a
fromthermal |y 1 nsulative or thermally conductiyve

topatosiiomPE2 and &pnekransisy?34 ppd 886 BuhericrdAewpyaribuirgmdop portion

o i . e C

285%h, Bhah O BTREREORY) Byd oL L1 R Bkt St o

pilch®4 bhdagebadyuterpditos o200 yanemRE8 07 tvetiilegraneb28ivmgages an outer
bei ng stacked agaj nst each_othe v.\:heregg at | east a

PRIFPR 06 ROBY MERDEF 29% e fhesakin cendugpye gaskfterggppound may optionaily
bt %gf&&@@ 14 PRt ﬁf%tpgﬁag@ndowéﬁ%cg g@;ﬂ%ﬁb&&@ RRSIr®800d

I nner “surfaces nmay be space ue to purposef ul
caelscigvity dhig patiah 2dh cana/tmnaliypempaythaat tadisfar eyhancEgdbatures,

f : -
S5 200 et 5 20K, 00 205, £OMEL A5 BAETLER 0L Mo
n&%ﬁt)&]h,eé!&{tﬁﬁi bQ@f@‘Hﬁm%gl% 2@'7 raﬁ@ g@gj nia?éb@?p@deﬁeaﬁ)ﬁﬁ} \h‘ﬁlﬁ‘eln onhe or more

manner. Opposi ng angl ed beans 220" defi ne "pinching" or
cliy puets axc péiced snamedinhipage defomgdaisivescn thebybyinngbeisdo grgage

ARG U1 B GO oA EEAGE e QLR oh e Rl Maf furher engoge
r&3pdchiot @Dter PUARAE 0Ofhe REATR apADELBF meinbéRr ent beam
geonetries, are equally contenplated by the present

i nvelt026h. Thgake of thp baytshbétssin2o waaridtendel foulimiidhe design of the

it oA Pt 20 oo b Bt P8 e trn B Bl 2afon

nfefibbt BUh&dt bOdestinehefid popi@Ra-ih klichar waPld@hleHeat away from the
engagenent, or any ot her eng%ggmant readi |y known to

PewE coRfACteth Ripforisd AMbpdioTEals, plgest apgdiopantithnhont fissipation

o538 00 T 80 e B 58l sty o
a comfettod Giitedoiatth®fornbebr@dtéyor. As can be seen in Figure 5, which
represents only one preferred configuration, the area of the heat dissipation member 206
that is open exposed to the outside environment is perpendicular to the portion
(downwardly extending panels) that is inserted into the connector, thereby increasing the
surface area exposed to the outside environment, and thus, the amount of thermal
convection to the cooler outside environment. The portion of the heat dissipation member
within the connector housing (panels 234, 236) is oriented parallel, and in intimate contact
with the body members of the power contact. The panels transfer heat to the perpendicular

portion exposed to the outside environment by means of conduction, while the

perpendicular portion then transfers that heat to the environment by means of convection.
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conductive material, such as, for exanple, netal or

the nodified thernoplastics described above, to sink
woeads/oasgay f r om power contact 204 through condBCTiUSEN05/043632

Cip 230 includes a top portion 232 and a pair of

panel s 234 and 236 that extend downwardly fromtop

Ng&rthétodl‘thgg’él it ﬁ?r@f&?ﬁéﬂ forlCRMéREL pdra sl ofBiEBEM a2 Coddidtive heat
08 are stacked agai nst each It)her so t hat agﬁgnel 234

d1eslgagmsmamb@lhe@p<p@mdttp the Q}ftm%@yuﬁgm@@‘? theglreaffissipation member

oS8 SO SBETT B S BE B0l Rooch

opti woa BLY Abl%aﬁﬂ‘ﬂﬁ@ﬂ Gﬂaﬂ sle@ifitavesimdche %anﬁhﬁlaﬁfa)d:onnector 200, is
contact body menbers to ensure good conductivit

slmm indHgws B, danneper 2HnF e Aty IIERR, § PRIeT saict 378 and o

ancing f
G UGS A 0, chtnsl v BB e By ebon
meRibeSPEONYe sBOildr &s thobe showreiiidgige20 aniﬁid H08ingry8 hes four channels
%faced apart, wherein one or nore cl nels are

a8 84rang 238 dhah Fn@pfa@ataé%hqaﬁgafl%%t PRSP tact 270 via
NSy ?dr’?e Sat @5}9%12 45?62‘&331{%&6\5&% 5\95‘}?&0910156@&%n%& ﬁ@fby convective

ers clip panels may f
mengageh hie Soecthiongh ehimerel gt and r2§5 oHeamnsqmmlmltrap&nted indirectly
body nmenbers. [0025] The use of the
ARy %av nomeé ﬁ%!%tEICttQJ Oﬂ)iymow%%e aﬂégl?sgw’f%ﬁe%‘frfg%@i% bishred from

p&i&éﬁdoﬂ isstMRion RS 280, ﬁﬁoh%@&fﬂd@@ﬁv&%@ﬁﬁt $lousing

the hea |SS|pat|on menber is th it be designed
2Gﬁmhap bs made atiofi emthsmhlmalhagasumlm ankhéreaily snaductive matenals

o PR Rk anle RS s R s En o hfHieal B fagion

mteﬂl%eloﬁ‘g(ﬁng§ b@ ﬁi’l'nﬁﬁﬁf@f‘éﬂnta%@ with stifodd@ad Bowdityediucture.
transfer pat V\ﬁy roma connector interior to the

connBlﬂ%} Seperding on s apahcasionseers driessihgairande sapgratgd from

tr%t}s rlﬁszoerﬂt ovxéqrglgoBé?ﬁ r%é#% ?o%%gcglml%ﬁ ;ftqﬁe n’sentt ti]ﬁ:“\/eﬁl{igr? In a high
hé¥¥ BRSLn! e tiEmay §d)1ﬂﬁ1cﬁ{‘ﬂé/héa® ﬂﬂﬁﬁ&hdrﬁm@ﬂb@ﬁt@h 1ﬁ¢1h@er ato
t he portl on (downwardly extending panels) that is

cansistsrabdelamenns of ferfacemiric both in eoiacd yith e pewsT eryitachand exposed

i R o e

sWrﬁlln(FiglﬁB\Ql h osIRbior 30016 ghovhiimuludifig bheusie@B 10, a plurality of power
di ssi pation nmenber within the connector hou5|ng

cqupenies2) ZBlan emal)nur%beépif Bt Sipsipatien memberntli n
| nt @2@] §1i%§§se 35&@%%&% er m&rﬁﬁ%dtlﬁgt cﬁ%l % ullon member

cont e pane trans eat to the perpen
330 is shown in Figure 10. Power contact 320 includes first and second plate-like body

members 323, 324, with each having alternating angled 325 and straight 326 cantilevered
beams extending from a body member front edge, and a plurality of terminals 327
extending from a body member bottom edge. Heat dissipation member 330 comprises a
pair of panels 332 and 334 that are in contact with respective outer portions of body
members 323, 324, and multiple fins 340 extending along top and rear portions of the
panels. As can be seen in Figure 9, the connector housing 310 is configured to permit
substantial exposure of the fins 340 for efficient convective heat transfer.

[0029] In Figures 5-10, an individual heat dissipation member engages each

power contact. However, a fewer number of heat dissipation members may be employed,
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portion exposed to the outside environment by neans of

conduction, while the perpendicular portion then
wonersgkess t hat heat to the environnent by nmeaReTais2005/043632

convection. Note that although it is preferred for at

| east a portion of the thermally conductive heat

i i\ i ember.

s BoTE Ot FrOERRIE niha Rl 3k dfurion memb
Meoeplegtadieyt disipaionamenabdrmiay e designed taoengagemiorgythap a single power

al ternate enbodi nents. 002&}% A ree?)g(:5 .gotrti on of an
cqgiiart {¢ Taks MRBHACRIBE 20¢85SCBP I PAE S hnect or 200, s
showpp30] FoWELcRrtactOONBEiREen? Gl chibh ideBade st Shifdble materials,
268, "a power contact 270, and a heat dissipation
suvhrdsefor 2800p1d,mepperailioys s Tluf coptasts may he atetedavith matpriglsaguch as

i.Ssi pat.ion ne 280 are simlar.tn th [

S0 o PRR B O UG g Rk Vst e AR TS BBohtl knows
whBih the diusied 28SnihBér JTRYNthAS bhd thRirerRegémértt &msd@rector housings
away from power contact 270 via convection. Heat can
ispet fimated fiethabshowy imdhe fisuemyPefasredponer cesntinet the pirsgyt
.convective. neans,with.,air w4 hr
R e mFisAp g i Py Pl b S S S RIS e outa
rdal R PTEBhte RN tiRCHlatd ety dg ateveieid may e phmavertionkgatar in form.

first being transferred from power cont agé 270 to .hef\t
THe eV paeontsetsaahbeqntziB @perfuresU ghbe dsalieans s fadiRg  Simularly, the
Housj ng 268 ' | included fi
e RESIoR AP PR Y G e Bt e Aoy SRR hfncuded figures,
sudhessRk kyangsladisat thegneimteendihg franethe rptenpedf tha cporaciopo an
_of the heat dissipation nmepber 280 may be iﬂ‘ i nti r(riat e
inderirend thafQURINS LY Yiet 08 iBARS aﬁi&ﬁgliltrﬁgfr&m%?%rf’éﬁ qi5ErsaC Power
HRRGOR %b?ﬁ‘e tHeuahR érﬁ%bh%ti?/gﬁéﬁ tRhsfeE SRolReRIt vAAR Hoh the
generate romtransm ssion of power through the )
phigent ré@alacleaoneatos sestibehabqyeesmioy thaupsity omdugtiveanaterials,

Bl et s et o e LheT TELLY SN e FERb e comecr
afd th%%ée@@a%lgacroﬁﬁect&oé Holbf GRS inWIAdy lhfeRAWer

T
contact "and exposed to an exterior of the connector
(i . e[003dhe Thadssadiptienhis bovsed o). exByplgay po crepatast and connector

and.as shown i.n_Fi gure a..connector 300. is. sh "y
o e g PR o e VaRhieh o 1 6g eBpopsii e ARludeq within
AR tl?éébr@%@lnv@ﬂtﬁ@ﬁ theahaiRBtatidhsef Ratd shwiiemansuded through

330. [0028] A subassenbly 350 of a power contact 320
tterndirioasitlaisapppaddddreretenber 330 is shown in Figure 10.

Power contact 320 includes first and second plate-Iike

body nenbers 323, 324, with each having alternating

angl ed 325 and straight 326 cantil evered



beans extending froma body nenber front edge, and a
plurality of termnals 327 extending froma body
worods®csdost t om edge. Heat di ssi pati on nmenber 3BOT/US2005/043632
conprises a pair of panels 332 and 334 that are in
contact with respective outer portions of body nenbers
V@%%ﬁs%%ﬁnwﬂ?d multiple fins 340 extendi ng al ong top
and rear portions of the panels. As can be seen in
Figure 9, the connector housing 310 is configured to
permt substantial exposure of.the fins 340 for
effidi ent CrRUEEal GRUERr COPURSING . [ 0029] hi Fi gures
5-10, an individual heat dissipation menber engages
each powefhewsingict. However, a fewer number of heat
di ssi pati on nenbers may be enpl oyed, so that not every
power conhaotver sontart pogagedenthaddusing; fmeat di ssi pati on
menber. Moreover, a heat dissipation nenber nay be

desi gned heh@RARGRoARICEVS Rkl G Prdx@wete tBOPS W& cohfict so that
make manufacturing and assenbly nore efficient. [0030]

. ] I from

Lo R e A S

all oys. The contacts may be plated with nmaterials such
as gold, a conbination of gold and nickel, or a range

of other materials commonly known within the industry..
The Aunbedheflegisictbeorsediorditckamy I arherspy dedhermally-condictive
connector housings is not limted to that shown in the
nfatayial esnpriRes b dirstebripmveiposwitd dot snvafontriest gyowskiht electrical

i nvention conprise plate- |ike body nenbers. One of
cOMBtdaraid skirkd panbl ddi@niag thevdtst gortieadhd yospdiedGidpicent a first major
that the plate-like body nmenbers may be planar or
PR R Howel &ahdp The power contacts may contain
apertures or other heat transfer features. Simlarly,

t he connector housings may contain heat transfer
features not shown in the included figures, such as,

for exanple, heat channels extending fromthe exterior,
of tRe cohReelesiricakeogpedter eficlam o vherdn Hsdhempllywongductive
or gaps adj acent sone portions of the retai ned power
matmiahfrthet conopiHes necwod dardl iadizing theohvieririion thesscond panel
transfer. Note that while both the plug and receptacle
bé&iag pesitiOiesl aﬂlﬁéﬂi’d dedorabaxer sitdce\of thesowrk kyntaenduct i ve
materials, alternative enbodi nents include mating
connectors where only one of the plug connector and

the receptacl e connector enploys thermally insulative
gié re‘r%Il er yTEg Q %‘Jncc-é-ﬂieogg?ec% S Log%g%ﬁﬂzég SeFefiﬁ) %%Se?edctr?cnal connector

comprises two of the power contacts and the first panel is positioned between the power

contacts.

5. The electrical connector of claim 2, wherein the first panel and the housing
define a channel in fluid communication with the environment around the electrical
connector wherein heat can be transferred from the power contact to the environment

around the electrical connector by conduction or convection.
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enbodi nents shown in the figures. Variations of such

enbodi nents are included within the spirit of the
wonrem®assod nventi on, the mani festati ons of soneprof/uskiosk43632

is included through the various clains appended

hereto. What is Clained: 1. An electrical connector,

conprising: a housing;, a power contact positioned in

t he housing; and a thermally-conductive materi al

| ocated pr@xi g . .

thor el 1 y- 10 shaste) SBANEDr A8 25O B Pk Beriop comprises o
f&ﬁgpr contact. 2. The electrical connector of claim1,

Pei'ttt he thernmal | y-conductive material conprises a

first portion exposed to the environment around the

el ectrical connector, and a first panel adjoining the

first portion and positioned adjacent a first major

surf dce ofTHehdecp@mabcommectbaot claitn 1, Mierehdht powal contact comprises at

connector of claim2, wherein the thermally-conductive

1668 9V irsToTsh418H af@Mednes a second panel adj oi ni ng

the first portion, the second panel being positioned

adj acent a second nmj or surface of the power contact.

4. The electrical connector of claim?2, wherein the

el ectrical_,connect or conprises. t t he power

cont fot o dhi SHGTR i eRhar TRt b e DS s g of a
power contacts. 5. The el ectrical connector of claim
thermaHgrcandictine saskeisindpathermallyscondactiys sompg uae flispesed between the
channel in fluid conmmunication with the environnent
pawenewhtddh enéthedhermel}-condurdiot oratestaér ei n heat can be
transferred fromthe power contact to the environment

around the el ectrical connector by conduction or
convection.6. The electrical connector of claim 2,

wher gi n t ﬁ%efehécg-fcapafnﬁiie&ﬂr GPH}EH F,ev?he?eiﬁitlé}iﬁfértﬁalﬁ{-ﬁ%dmﬁve

7. The electric connector of claiml1, ereln

S T SR e

further conprising at |east one of a
conductive thermoplastic. :

10.  The electrical connector of claim 1, wherein the power contact comprises
two plates that define, in combination, both a female mating contact and a male mating

contact.

11.  The electrical connector of claim 9, wherein the thermally-conductive
thermoplastic comprises a polymeric selected from the group consisting of: nylons; liquid
crystal polymers; and polyesters; and a second material selected from the group consisting

of: graphite carbon fibers; carbon powder; metallic fillers; and ceramic fillers.
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thermal | y-conducti ve gasket and a thermally-conductive
conpound di sposed between the power contact and the

woheroagdoy - conducti ve material. 9. The el ectri eair/Uus2005/043632
connector of claim1, wherein the thermally-conductive
material is selected fromthe group conprising a

netalhic fRE @fehﬁlcaﬁé&n@ct&ﬁ dit ¥, GaREE tHeBectrical connector

ther m)pl astic. he eI ectrical connector of claim
c%délpp%eg tw? ﬂf @‘g Relec Io1(1)tn C{%’leﬁﬁ@ %@%ﬁ%ﬁﬁgﬂeggﬁ@g@%ompmes

and a mal e mating c el ectrica

2 ERHHE SR 3610“%1%9% ot mwb.lﬁe reDHR FORLAqS © Bt gt Raer
t her nopl astic conprises a polyneric selected fromthe
cortacip apd sl seombpatel conjranzsecpnd af Bredoyst eantads. yner s;

and pol yesters; and a second material selected from

the group consisting of: graphite carbon fibers;

carbon powder; netallic fillers; and ceramc

filless. 12pe IherRhPE&nhbaal oi@ﬁﬁﬁ@tvﬂ{eréiﬁ tied st ae] transfers heat
wherein the electrical connector conprises two of the

5934 AL SO .l o

porti t first panel r st f t he
uBariraded, BenieneBiro e ettt d evc%%e%fvm%t
t he power contacts. 13. The el ectrical connector of
trehgfbim 2, wherein the first panel transfers heat from
the power contact to the first portion by conductive
heat transfer, and the first portion transfers heat to
the environnent around the el ectrical connector by

convagt i venBerktridaBiinettor dblaidNE velhe€ih tieC Her@anpeshdictive
of cIa|n11 wherein the thermally-conductive materi al

ol erpﬁ?fsp Af{tﬁﬁﬁere ng. 15. The electrical connector

0 a maj or surface of the power
contact contacts the housing. 16. The electrica
connector of claim14, wherein a first major surface

of the power contact faces the housing,. and a second
maj orSsur flAe eslefirieal somsnior of plaimad £ Wheieia? ajPE Fyce of the power
surface of the housing define a channel in fluid

comtaviLohizets itlomhausidg. t he

16.  The electrical connector of claim 14, wherein a first major surface of the
power contact faces the housing, and a second major surface of the power contact and an
interior surface of the housing define a channel in fluid communication with the
environment around the electrical connector wherein heat can be transferred from the

power contact to the environment around the electrical connector by convection.

17.  The electrical connector of claim 14, wherein the thermally-conductive

material is a thermally-conductive thermoplastic.

S11 -



envi ronnent around the el ectrical connector wherein

heat can be transferred fromthe power contact to the
wenvicoesssent around the el ectrical connector bYCT/US2005/043632

convection. 17. The el ectrical connector of claim 14,

wherein the thermal|ly-conductive material is a

t her ngl | y-mendsesiday eortriaetoroptiast 1 % wikreifitiee flepndlty-@mlductive

connector of claim17, wherein the

tl%%ﬁ%p;galrs{ié’ é&ﬁﬁﬁé&éﬁé?ﬁﬁaﬁ&ﬁ%@ﬁ@ie@%&?t&%ﬂ &fsisfing of: nylons; liquid

IC se fromthe group consisting of:

n ns: liquid c tal : ’ . i ot
BB R R EAraPosER a8 FSEhT e R ABE R Bithe B3gp Sonsising
O%rapthe carbon fibers; carbon @ngﬁr;' taIIi.cfll

| STRRIHES, Caph TERSFH SO OR PPVEF's MOFBIC RS o R 1 Hers:
connector of claim1l, wherein the housing defines a

pl ug connector conprising; and the power contact

defines a plug portion and a receptacle portion. 20. A

met had. of Twlécatdalicomgc@dnoftient tj cal connect or
conprising: providing a power contact; placing the

power con t\@ﬁéreih%@hdﬂéin%; de®R6s 4 Plngebit@tc? comprising; and
thermal | y-conductive thernoplastic material into the

mold to f 4 pgwgoc%%{aggdeq{n%yQ%l&gt}%rt@md £RRERGL e portion.

20. A method of manufacturing an electrical connector, comprising:
providing a power contact;
placing the power contact in a mold; and

injecting a thermally-conductive thermoplastic material into the mold to

form a housing around the power contact.
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