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PLUG CONNECTOR, RECEPTACLE CONNECTOR AND ELECTRICAL
CONNECTOR ASSEMBLY BACKGROUND OF THE INVENTION 1.
Field of the Invention 5 The present invention relates to a plug and
receptacle connector assembly, and more particularly, to a composite
plug and receptacle connector assembly for coupling radio frequency
signaip] 1) Qs ONNE R SECFPTACIF CONNIKOTORAND
connector assemblies are used with 10 coaxial cables for transmitting
radio frequency SigAats N bl NNE£ Yalta, !

coaxial RF connector and an electrical connector including a plurality of

arrayed terminals BATINGR BUNDIGFSERE 100N #H@NOMposite
electrical connector. For example, a composite electrical connector

agsembly. 12 as shown in EIG 1, includes a is plug connector 13 having a
pzrr of cgbéélog%%offg‘ieg % pin receptacle 132 between the pair of
coaxial plugs 131, a receptacle connector 14 having a pair of coaxial
recepthbiesprdsefor reveiting thelatespdotive pbaxiainslugecersaclandenpictor
pl bet n Ir ial receptacl| 4 coaxial
o G, ot 1 R Bhrsgre
ceaxiagiogas Sinrh &y fioc kg hngy liadiic eflgmatey sognats. (not shown) for
receiving the male contact 1411. Generally, each cylindrical female

contact Reuladnspating layer (not shown) typically of

a mate%ﬁvgﬁ%%%%?ect% constant, all of which are enclosed by a

conductive layer (not shown). Normally, the coaxial plug 131 and the 25
coaxidt addieairegiengie Rk proBeamiASIEanEe AseHeWith

algshed esorfiatihehdimensiaarcannpiarssRmsRanaed- D8 dhg.
the determined dimension of %ﬁhe?gtl:oaxia_l plu 1§§§€he%%e reduction of s

tHewsebosicdepemicdnebitrsctar eeseitibii H 2caumestase and an electrical

connector including a plurality of arrayed terminals combined within the

same housing as a composite electrical connector. For example, a
composite electrical connector assembly 12, as shown in FIG. 1, includes a
plug connector 13 having a pair of coaxial plugs 131 and a pin receptacle
132 between the pair of coaxial plugs 131, a receptacle connector 14 having
a pair of coaxial receptacles 141 for receiving the respective coaxial plugs
131, and a pin plug 142 between the pair of coaxial receptacles 141. Each
coaxial receptacle 141 may include a pin-shaped male contact 1411, and
each coaxial plug 131 may include a cylindrical female contact (not shown)
for receiving the male contact 1411. Generally, each cylindrical female
contact is surrounded by a tubular insulating layer (not shown) typically of a
material with a high dielectric constant, all of which are enclosed by a
conductive layer (not shown). Normally, the coaxial plug 131 and the
coaxial receptacle 141 have the same predetermined impedance as the

attached cable so that their dimensions cannot easily be changed.

Due to the determined dimension of the coaxial plug 131, the size
reduction of the composite electrical connector assembly 12 cannot be

easily reduced. Although some approaches, such as making cutouts on each
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easily reduced. Although some approaches, such as making cutouts on
each -1 coaxial receptacle 141 as shown in FIG. 1, have been
attempted for size reduction, such thickness reduction is not significant
and cannot satisfy the requirements of slim electronic apparatuses.
Further, inserting the coaxial plug 131 to the coaxial receptacle 141

regixesl m&l‘ep’tgeréilmfpr@ee,saawﬁ ﬂu%ﬁ;lmgm,imi%éﬁr@qm@}h%a ther size
composijte electrical connector assembly 12 inconvenient to use. .

wﬁ?fﬁ&;&w% 133%@ RSuca S nos Sietiicaart oy the
apsyaawEat o R Rifiesent fipphrhasesfortherdin plysrfifd and dBaxial

pin receptacle 132 so that the manufacturing cost of the composite

elRiggicht Edanthaoreradahimgepsarle d highequrse HaltangsstigbRicsugnd
134canchibe codnlsacepipele dhkebavgdo RadssgrableddnraseiiMector

steps different from those in which the assembly of the pin plug 142 and
trsssimbdreltdaieonsgnicpb e d, Mersprestity theaxitl®gsdhbrnd the

PIRSESSIOFALE AP O GRANRTR!-aHaeIBIRIerRR HRIIRORICATRIEHE from

connector including a coaxial is connector still has many issues, and
réfaresfurttibe improwngent4 S BRiVARY OF TerEPRYENTIGNsanthat the

ohiec 0 i o v ical G .
R B e D e e ia ] e A 12 s
ahaogis. ofloohsantasize IR0 ¢naaéribigchidveandethbovensisibativeptade 141
PEREILTenlianRenses, Anlg pameciprennioied e couRlE o
an eléctronic device having a printed circuit board, which includes a radio
frespeenicly cofitthat [pad qralca 1 gluratit) dissignalipacistathe phly sopasgtioned,
comprises a plug housing, a first plug termipgl and a pair of second plug
S TRE R e ST b IgRets R Bro o e oy
terminal, configured to be coupled to the radio frequency contact pad for
transmiibsiohost radiotfasduenaly composite connector including a coaxial

connector still has many issues, and requires further improvement.
SUMMARY OF THE INVENTION

An objective of the present invention is to provide an electrical
connector assembly, which can be used for transmission of a radio

frequency signal and is of compact size.

In order to achieve the above objective, the present invention proposes
a plug connector configured to be coupled to an electronic device having a
printed circuit board, which includes a radio frequency contact pad and a
plurality of signal pads. The plug connector comprises a plug housing, a
first plug terminal and a pair of second plug terminals. The plug housing
includes a support plate. The first plug terminal, configured to be coupled
to the radio frequency contact pad for transmission of radio frequency
signals, includes a first plug contact portion disposed on the support plate.
The pair of second plug terminals are configured to be grounded to confine
the electromagnetic field produced by the radio frequency signals. Each

second plug terminal includes a second plug contact portion, and the two
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signals, includes a first plug contact portion disposed on the support plate.
The pair of second plug terminals are configured to be grounded to

confine the electromagnetic field produced by the radio frequency signals.
Each 30 second plug terminal includes a second plug contact portion, and
the two -2 second plug contact portions are disposed on the support plate
agecendopRasitaides pbitienshplugispeiagt paribe sngperiepthpa @il on
thereto. The present inventi(fn also proposes a receptacle C%??Ef?itor

cORRgSHES B LIS BILR ERATHRO TR LR RS P digtsito-

board, which 5 includes a radio frequency contact pad and a plurality of

signal Pagprdsemrécephacia ayonpaipbirsludesepreckptaciecbarsoemfzured
firstﬁece tail terminal, and a pair .of secand receptacle IerminRaIs.

he, .
fifSt PECEDIRCEE 1R rHirvaF FETARIG SR ShithfY thie FEptaIE HattSi Baégd\%mh

congliedetodhadiadie fieslsneymantgridasdar flansiissiPRighsdgiads. The
frequency signals. 10 The two second recept}af‘ézlglterminals, c&nfigured to
I

b&SGROAdEd SOKTHiRE the'wlesamissRBtiCifoIdYrstlfed blfitle FechBtacle

frequeinay, sigdah pegr GsneeedPrQRpesite sidaspiithe st reeapPfasipacle
terminal and are arranged_ parallel thereto. The present invention further

prepBERl df diserres cvthicibie T8cseiarifbi)usngr g thecoupled to the

abayRrmeiened RMSANPLSIPE AR M ARAYE-JPeAHANEFR cy signals.
connector. BRI DESCRIPTION OF THE DRAWINGS The invention will

bd bR d¥iiberrapdoicirptes hécaphrtacecmionies in herseaunded . qomfipe
tragltiQnalFoRe éﬁ@ioﬂ@&Uﬁﬁﬁ,ﬁh%%ﬁ”%%‘){h%S%H?Q'YfrEJﬁe@c&? i1, are

perspective exploded view showing an electrical connector asSembly
adisnaney enopipemiBosiides miothe dipretesaningdationmimbandsee worwiged
pgrﬁgﬁgiiyﬁe?é@pded view showing an electrical

The present invention further proposes an electrical connector
assembly comprising the above-mentioned plug connector and the above-

mentioned plug connector.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described according to the appended drawings in
which:

FIG. 1 is a traditional coaxial radio frequency connector assembly;

FIG. 2 is a top perspective exploded view showing an electrical

connector assembly according to one embodiment of the present invention;

FIG. 3 is a bottom perspective exploded view showing an electrical

connector assembly according to one embodiment of the present invention;

FIG. 4 is an exploded perspective view showing a plug connector

according to one embodiment of the present invention;

FIG. 5 is an exploded perspective view showing a receptacle connector
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connector assembly according to one embodiment of the present
invention; 25 FIG. 4 is an exploded perspective view showing a plug
connector according to one embodiment of the present invention; FIG. 5
is an exploded perspective view showing a receptacle connector -3
according to one embodiment of the present invention; FIG. 6 is a top

Vigy¢ ShiMing andugrtuilietiar eCaw fingdatdneeptiindiment of the
present invention; FIG. 7 is a cross-sectional view along the line A-A of

FIG. 6; IG. 8 is a top view showing a recgptacle connector according to
e cEibadtin Bt ot tRo T o PILR SRS, ARt ARG nagme
viemtalditgahedinh SpBeoérttl Bv8mtagrding to one embodiment of the
present invention. DETAILED DESCRIPTION OF THE INVENTION 10

Embodi s.of the present inyention will b scg%g%infqglgil Jith
oo Sl LGS SR C CACR Drdta! ot

electrical connector assembly 1, comprising a plug connector 2

connekléd © & reteptusiey chavederadrdsepiasiitl canmeei gy eoithiegtty 2ne
C%%B%}i%% ?P {ng#pég\éﬁtqlhlge%lﬁngnal is having a pair of oppositely

disposed parallel arm portions 211, bétween which an accommodation
space is formed for receiving the plug-in portion 311 of the receptacle
conneblér- B e GrasspiaeiorahmEdtorlora e dineBaBreéddacik according

h%’%@ﬂ@eﬁﬂlﬁiﬂﬁ%rﬁ §Wﬁﬂ§@:@%5§fﬁ6‘ﬁ”g to FIGS. 2 and 4, the plug

housing 21 may comprise a 20 support plate 212, on which a plurality of
parallel recesses 213 are formed as shown in FIG. 4. The plug connector

2 may inclulbdid ﬁl%@/ W@H% QF THY FHMW Qalcontact

portion 41, 51, 61 and 71. The plug contact portions 41, 51, 61 and 71
are respebtidelycraseifatievittasetiteinvention will be described in detail with

reference to attached drawings.

As illustrated in FIGS. 2 and 3, an electrical connector assembly 1,
comprising a plug connector 2 connected to a receptacle connector 3, is
provided. The plug connector 2 can comprise an insulative plug housing 21
having a pair of oppositely disposed parallel arm portions 211, between
which an accommodation space is formed for receiving the plug-in portion
311 of the receptacle connector 3. The receptacle connector 3 can include a

receptacle housing 31 having a stepped shape.

Referring to FIGS. 2 and 4, the plug housing 21 may comprise a
support plate 212, on which a plurality of parallel recesses 213 are formed
as shown in FIG. 4. The plug connector 2 may include a plurality of plug
terminals 4-7 each having a plug contact portion 41, 51, 61 and 71. The
plug contact portions 41, 51, 61 and 71 are respectively received within the
plurality of recesses 213 when the plurality of plug terminals 4-7 are
inserted into the plug connector 2. Correspondingly, the plug-in portion
311 of the receptacle connector 3, as shown in FIG. 5, comprises a
receiving slot 3111 for receiving the support plate 212 of the plug connector

2. A plurality of parallel grooves 3112 are provided within the receptacle
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plurality of recesses 213 when the plurality of plug terminals 4-7 are 25
inserted into the plug connector 2. Correspondingly, the plug-in portion
311 of the receptacle connector 3, as shown in FIG. 5, comprises a
receiving slot 3111 for receiving the support plate 212 of the plug
connector 2. A plurality of parallel grooves 3112 are provided within the

rcTCc?ee talgélg aﬂnree%toer 'Wa res ect Jo il}g %a&%ﬁg%%ﬁ%?ﬁglgg% ?fg'pofhe

€ receptacie connec SO comprises

am;wxﬂaréeep@mniecikarrﬁlna]lsoSdolmm}tehaa/ip@aaﬂégemﬁdﬂmdammeptacle
p?”"’” 8iL L 191 ’19%&11 m%\é%gé J.a gantileystad, manngy 61’6(1 d111
c%upli 8|ng plug’ Tl

con gure or opera |vely INg ) correé’pon contac
parbeonbld,ifily 6amil@teiedanafibe areteptetgmtednioratpBritivislyeceidhg

in thﬁlresﬁ?rcg'i\f)?i lg(i?rg%/% 1i1§1% (\)/}/fth % %O{Fsﬁeﬂlv% {e%ﬁt-lptacl,?lcorgacf1 of the

portlon (8 résiding he plug-in‘portion ' fdr engagemen
Wmapmmepmnvmm& @ﬂtmrphwmdrmmhmﬁpﬁm%]gﬁhveBamﬁ Wijh the

10 As shown in FIG 2 to e two
o TGRS IS SO R e, D<ot odbbr] DRp I ERAE dhe
thel yduialiyvoiopl o temyazdméranaifiaherhe gaudfipuw emdos franrsplissiomnedct
radio fre als. cifically, each of the plug terminals 5 is
Cgﬁﬁaapg(l]i%ET%fl%%l?g(}?ji frequency signal, and each pair of plug is
terminals 4 and 6 are disposed on the opposite sides of the respective
plug témﬁhaW&én&lGrSfjgmteoBtdlhm;dugn@medmgﬂmnmpdw toveogfimeps
ctroma neti¢ field produced b fre uency signal carth
e A e e O R oh R B s of
otlnheplmdluyreﬁ phrgyeslgnailaﬁdanmdmmetlmecmﬁgmw ifvad tﬁaﬁnem@ﬁon of

B SR SRS g s i

ceonéiertthb @n elesinoinia devoe 5RQuamigh srgﬂnadiear&lpamhdpammtf plug
terminals 4 and 6 are disposed on the opposite sides of the respective plug
terminal 5 and configured to be connected to ground so as to confine the
electromagnetic field produced by the radio frequency signal carried by the
respective plug terminal 5 to the area along the transmission path of the
radio frequency signal and to protect the plug terminal 5 from
electromagnetic interference from the surrounding environment. In
particular, the plug connector 2 can, as shown in FIG. 2, be electrically
connected to an electronic device 500, which includes a printed circuit
board 501 having a plurality of contact pads 502 correspondingly connected
to radio frequency transmission lines (not shown), ground pads 503, and a
plurality of signal pads 504. The plug terminals 5 are correspondingly
coupled to the radio frequency contact pads 502 and the plug terminals 4
and 6 are coupled to the ground pads 503.

Because the plug terminals 4-6 can be blade type terminals, the plug
connector 2 can be of compact size. In addition, each group of plug
terminals 4-6 for transmission of radio frequency signals can be similar to

the group of plug terminals 7, which can be adapted for power transmission,
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board 501 having a plurality of contact pads 502 correspondingly
connected to radio frequency transmission lines (not shown), ground
pads 503, and a 25 plurality of signal pads 504. The plug terminals 5 are
correspondingly coupled to the radio frequency contact pads 502 and the
plug terminals 4 and 6 are coupled to the ground pads 503. Because the

Py f%”r‘fé‘r?'? ” og b'ads"ft tS‘rr nGr efh " Cf“e” all
be o compac Size. 1n Bdditon, grou plug 3 erminals 4-6 10

trearsmisdsoA-Gf cambefrewmfaym@daimn@the sumkartd)owelgmanputﬁa@imgng

termiraals 7. W Cglr?t%can be %&ia@é?glt:?rémwer transml sion, 5 or f

nBCIgn S HEGEER SiaRARSY BRI TSR hifdtiently, the

teasaamaltd Yl casdbee nodirthta plue d armiegttre?s anmsermpdds aordmenofactfacigre

moldts alnd can be assembled in the same process step. Consequently,
cost i OV,
hé "assembly procedure of the plug connector 2 is simple and its

manufacture 5 cost is low. The receptacle connector 3 can also comprise
two grébpstetemachreppoisterningnsaley vm'mpa@ régpegivalys of the

SRR BOBRIAIE 45 AU SRR

th@fwmbtymfn@cmn&@mbmmlsdrtesp@hdmgwmﬂb@ﬁede@nd 5. Each

:;%P&u ?H? rté@gcﬁ fcﬁ%qt%?fi]ﬁ 79839 %Ctﬁhet?éége@%ﬂéece ﬁ%& or 3 can be
mi |s ort als

smlssmno radio frequency si and each pair o
tk@r&mmndiagbrmd@mé don ttemmlg$mm@§dahhopﬁmwu&anwﬂegnals such

STEPIAER COURPRIR AR AS MNIAEIG. S s bEEBRLISAIN, cienals
connectéd to a'‘communication device : incllides a st prin
ciaadit drdrdpa] bbving acphpalite ofecomteds pdsnd02 Ocarmgmudnlrgiy In

R R S RO e

te&lnuﬂatmﬁpnaonmﬂsﬂottdmg@pmmndammmmdw 400, Wthh includes a
printed circuit board 401 having a plurality of contact pads 402
correspondingly connected to radio frequency transmission lines (not
shown), a plurality of ground pads 403, and a plurality of signal pads 404.
The receptacle terminals 9 are correspondingly coupled to the radio
frequency contact pads 402 and the receptacle terminals 8§ and 10 are
respectively coupled to the ground pads 403. Similarly, all terminals 8-11
can be similar so that they can be manufactured using the same tools or
manufacturing molds, and can be assembled in the same process step.
Compared to the connection of a traditional coaxial plug and receptacle, the

plug connector 2 and the receptacle connector 3 of the present invention

require less force for insertion.

Referring to FIGS. 4 and 6, each of the plug contact portions (41, 51,
61 and 71) can have a plurality of lateral protruding parts (411, 511, 611 or
711) and each recess 213 is defined by inward stepped side walls 214. Thus,
when the plug terminals 4-7 are inserted, each of the plug contact portions
(41, 51, 61 and 71) can be secured due to the interference fit between the

respective one of the protruding parts (411, 511, 611 and 711) and the
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frequency contact pads 402 and the receptacle terminals 8 and 10 are 20
respectively coupled to the ground pads 403. Similarly, all terminals 8-11
can be similar so that they can be manufactured using the same tools or
manufacturing molds, and can be assembled in the same process step.
Compared to the connection of a traditional coaxial plug and receptacle,

the plug. conpector, 2.and the receptacle conne 3.0of the present
s S R ST 0 P 4 and 6.

each of the plug contact portions (41, 51, 61 and 71) can have a plurality
of lateRefigroimgding"Bafis 44md 51 eael pHthy plyeiheatiphegdssnringls4-7
d%‘&%ﬁé%ydQ\é’ﬁ[f&ﬁ%%?ﬁ&'c%'%&W@HSSZ},‘%Z“&@10 hendhg Q'H%R‘?ﬁ’%‘ﬂé’{%ion
4-7 are inserted, each of the plug contact portions 3041, 51, 61 and 71)
c&h3hé 3ebdred e cntigeting thersesrefitive tiwsidienit ¢ ondepeptivieconetdf 52,

t trudi , 6 '
S T AR bty 104 B DAL PSRBT 21, Each
edetkoigheoplimaltBefplubtennyidhindlrdés clurlesadithe sifidafccalyaex tending

tj 52 locki ' 53, 63
D N o A A o9 Rl 215 of o
th@&p@@t@'@iv@mugln@lmmﬁomdn (ﬂilhesxhﬁmglh maFma Zdékimgpeck;tively
rtj 43 5 3.0r.73).inc it f X i r
RS e TR a0 YRR RN, WD Dlue
Ehmongtcmanmb 2hat ﬂttg F;imgugmnmtr\p?tﬁ?ﬁ (rék;pédti;fe]yandnﬁb)ct?m be
e re ve r Ses n enetr o U connector
S RIS TR et A0C ASIAER GLNRRTTS RUA IRCRAESIRL of
thiteiphu gheore s oti 2eatind daegpl atahnethin th drosptivti backsadsesf2 e Each

plug.connector 2 and be pla ithin the respgctiye recesses 213, Each
AL SRR (42: oor 72)Chicprsol Rppa R (0. the
resppetittecphlggontaatppoian(44,155,16 6 bt T)] ;araidae efoioexammpiple, a
A wave-like shape. The resilient contact portions (42, 52, 62 and 72) can
partially protrude outside of the plug housing 21 when the plug terminals 4-

7 are inserted as shown in FIG. 3.

Referring to FIG. 5, each of the receptacle terminals 8-11 can further
include a tail portion (82, 92, 102 or 112) and a locking portion (83, 93, 103
or 113) connecting the respective tail portion (82, 92, 102 or 112) and the
respective receptacle contact portion (81, 91, 101 or 111). Referring to
FIGS. 8 and 9, each of the locking portions (83, 93, 103 and 113) is
dimensioned to form an interference fit with the respective opposite side
walls 3121 partially defining the respective groove 3112. Each of the
receptacle contact portions (81, 91, 101 and 111) can be checkmark-shaped
such that it can rotate about the angular part 1012 as the bow-like part 1011
is engaging the respective plug contact portion (41, 51, 61 or 71). Each tail
portion (82, 92, 102 or 112), disposed opposite to the respective receptacle
contact portions (81, 91, 101 or 111), can be, for example, formed to have a

configuration adapted for surface mount soldering.

In summary, the present invention proposes an electrical connector
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is wave-like shape. The resilient contact portions (42, 52, 62 and 72) can
partially protrude outside of the plug housing 21 when the plug terminals
4- 7 are inserted as shown in FIG. 3. Referring to FIG. 5, each of the
receptacle terminals 8-11 can further include a tail portion (82, 92, 102 or
112) and a locking portion (83, 93, 103 20 or 113) connecting the

respectjve tail portion (82, 92. 102 or 112) and the respegtive receptacle
IS L R A b R Sl S
thel bgekomp pctdioosn(PBiseS a1tlB mhdyldBp isg denemnsids eslterfonnataleast one
interference fit with the respective opposite side walls 3121 .partjall .
e R B R R AL LR W i
poftiphg(&nthalkOdigmebdd bncaprhsichseckmaheshidpednaactedhtt greamd.
rotate apout the angular part.1012 as the bow-like part.1011, is engagin

e S e AR P ST, PR the
(8282 ahdzcopdit2)ndispdse glaogpesitértal the espeativéinete ptieireceptacle

tact porti 81,91, 101 or11 be, f le,.formed to h
R e Y S i A
preseptaciertinnmopases@uelécicansatinactadio fi@ssemblysignal with a

iSi | t d tacl tor, Th I
cOeRIOF EORBEAS A RO T ARRRILC ARt ReAT AAAEPBgeted to
plaie terdninalisecaslliguresiiordsadnseaii abadigrviéauesich signal Widy adqaair be
of pl erminals disposed on opposite sides thereof,.connected to
o B PR e TG TP BT E 4T CURR AL HIE iR an be
supparithe pug septRchpesianstehiharpligdasprinids tézaniggpandinglyalso

the receptacle connector comprises a pIur?,Iity of receptacle terminals,

[
WHERER a4 hehPycERaRISdePmitaNRIaG G dr da REN RN IS gl o

fraqurimaytaignal Widhds, Rait ot sacertagisdpbnidain dispengtt Opropeasitecp.
ides thereof ted to 10 . The plug terminal imil
o e S e PR i ecto? 553" e SEEeBtacte

connector are simple and their manufacture cost is low.

The above-described embodiments of the present invention are
intended to be illustrative only. Numerous alternative embodiments may be
devised by persons skilled in the art without departing from the scope of the

following claims.
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manufactured using the same tools or manufacturing molds, and can be
assembled in a single process step. The receptacle terminals can be also
similar such that they can also be manufactured using the same tools or
manufacturing molds, and can be assembled in a single process step. 15
Consequently, the assemblies of the plug connector and the receptacle
connewldiaa's shaiednisk their manufacture cost is low. The
above-described embodiments of the present invention are intended to
be iIIustriitive %él Numerous, alternative egﬂ%o iments rpe%yt%e devfse

: d .
by persons sk lllr%%hceogr ev% loti elglzﬁﬁng from t%oeugcope ofthe cé%tromc
falleworghalaingsa ilvited isictaimisshist, Wi giugadodeeatdirsonifjorfddoency
be coupled to an electronic device havin rinted circuit board, which
AT B HER B2y AR TS GRS SRR s
the plug connector comprising: 5 a plug housing having a support plate; a
first plugf @@ﬁeﬁgﬂﬁ ?Hfé? Sﬁﬁggﬁﬂ%feportion disposed on the
support plate, the first plug terminal copfigured to be coupled to the first
o e SR g e TSR SRS el ATk PR P oSea on
sigradappod dlate, thir fif sgologd@tugriel conéigieadhdbeingupkelctinthe first

plug, coptact portion disposed.on the support plate, the pair.of second . )
o R oL S F AT BT Bh e AR/ BRe psls:
peadiiced by the first radio frequency signals, wherein the second plug
contact portions are disposed on opposite sides of the first plug contact
portion angagixiehdeimpadrplie tharatnakR. ddvh dhagiagnaegiasmf Glagncbntact

Tuther comerisng a pupally, o i plug erminal £2ch HYng 2 Y

configured to be grounded to confine electromagnetic field produced by the
first radio frequency signals, wherein the second plug contact portions are
disposed on opposite sides of the first plug contact portion and extend

parallel thereto.

2. The plug connector of Claim 1, further comprising a plurality
of third plug terminals each having a third plug contact portion disposed on
the support plate, the third plug terminals configured to be connected to the

respective signal pads.

3. The plug connector of Claim 2, further comprising:

a fourth plug terminal having a fourth plug contact portion disposed
on the support plate, wherein the printed circuit board includes a second
radio frequency contact pad and the fourth plug terminal is configured to be
coupled to the second radio frequency contact pad for transmission of

second radio frequency signals; and

a pair of fifth plug terminals each having a fifth plug contact portion
disposed on the support plate, the pair of fifth plug terminals configured to
be grounded to confine the electromagnetic field produced by the second

radio frequency signals, wherein the fifth plug contact portions are disposed
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the support plate, the third plug terminals configured to be connected to
the respective signal pads. 20 3. The plug connector of Claim 2, further
comprising: a fourth plug terminal having a fourth plug contact portion
disposed on the support plate, wherein the printed circuit board includes
a second radio frequency contact pad and the fourth plug terminal is

configpirstie t?ed@@@aﬁi%mmﬁepmgi E&iﬁéteglmnﬁg Qﬁﬂt@&&ﬁ@;ﬁh&{rallel
transmission of 25 second radio frequency signals; and a pair of fifth plu
teflisEs SNHHIVhFEPHRhPIUGCoHistcP g&%&%@@ euf»@%tm% g

PlignihePainaf fifts terminalsrapiiopres Rrigmoundedo e nJi?lug
the electromagnetic field produced béthe second radio frequency signals,

wisEPaiRadse 31kh B eehtan: PERRME astdarsisdae -plBrmbppaditdhiideplug

ofdhs fipugth plug contact portion and extend parallel thereto, wherein a
group of the first plug terminal and the second plug terminals and a group
of the fourth plug terminal and the fifth plug terminals are disposed on
oppositedsidesTighplpiurediyn ot thirad plagammiesmivalsedn The Pug housing
connector of Claim 3, wherein the plug hoysing, comprises a plurality of
rUBBES HihBLLA T NeSERS @1%1? Sthe %‘%%é PQSERZQEPe [ OCESSES

recsiviparite fiaspeeivinfirtie seepocti eirdr o Wiboad dtifia, Phigeoniaetifth
portions. 10 5. The plug connector of Claim 4, wherein the plug housing
OIS RULILHRALERNSF through channels respectively connected to the
recesses, wherein each through channel holds a respective one of the

first, segond, third, fourth, and fifth pl rminals. 6. The plug connector .
of Claims, whalS BB ST IE e s GEUBhar AT St e Gire
tesonaissompsises| aylooKingrpoghorhannels respectively connected to the

recesses, wherein each through channel holds a respective one of the first,

second, third, fourth, and fifth plug terminals.

6.  The plug connector of Claim 5, wherein each of the first,
second, third, fourth, and fifth plug terminals comprises a locking portion
having a barb, wherein each locking portion is configured to be received in
the respective through channel and the barb is configured to form an
interference fit with a side wall partially defining the respective through

channel.

7. The plug connector of Claim 6, wherein each of the first,
second, third, fourth, and fifth plug terminals comprises a resilient contact

portion connected to the respective locking portion.

8. The plug connector of Claim 7, wherein each recess is defined
by inward stepped side walls and each of the first, second, third, fourth, and
fifth plug contact portions includes a lateral protruding part configured to

form an interference fit with the respective inward stepped side wall.

0. A receptacle connector configured to be coupled to an
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having a barb, wherein each locking portion is configured to be received in
the respective through channel and the barb is configured to form an
interference fit with a side wall partially defining the respective through
channel. 20 7. The plug connector of Claim 6, wherein each of the first,
second, third, fourth, and fifth plug terminals comprises a resilient contact

peltendtonksire mihadespaatvg dogkindbpartontcH hechidecomieciadio
of Claim 7, wherein each recess is defined bg inward stepped side walls

abtFAUERCYr FRMASE, BaCoridithitdPIBtAHYatd S8Rfth PR cditacieceptacle

pesinneibeksiapasiaieral protruding part configured to form an
interference fit with the respective inward stepped side wall. 9. A

receptaglecceprrdtons@sltigured to be coupled to an -10 electronic device
having a printed circuit board, which includes a first radio frequency

contact paitand @ plactliteehtighal prdedthatreaahtasiecpanediolising, the
comprising: a receptacle housing; 5 a first receptacle teyminal disposed .
iFih R PREAR) BT RBUE m § OHHE R e RS ROMRIRThalb Mg R tgadio

berequeiry kv iieciisddadiorRaHARCONFAGE Padi dof SANSHBIsSion08;fual

radio frequency signals; and a pair of second receptacle terminals

disposed paipriosifillesRbithaditstigsapatieidiny apgavitandads of
arallel thereto, the pair of second 10 receptacle terminals configured to

Y

bEhgrbiH I8 RENHEHRA A AFRRgREdATRIG st o sy RAE filspecond
r%&fj’ﬁ@l@”%ﬂﬁﬂ@l@- %nﬁ@f@&em@dﬁoéongﬁﬁlﬁﬂ@ap'ﬁim BoMieLeinhe
the receptacle housing comprises a plug-in portion, the first receftacle

teflpsiEnmaatsiselcldmeeducep by the SHel dRdintbraupOs s IAtAin the

plug-in portion, and is each second receptacle terminal comprises a

second rle&ept?%lg %gcnéggcle connector of Claim 9, wherein the receptacle
housing comprises a plug-in portion, the first receptacle terminal comprises
a first receptacle contact portion disposed within the plug-in portion, and
each second receptacle terminal comprises a second receptacle contact

portion disposed within the plug-in portion.

11. The receptacle connector of Claim 10, further comprising a
plurality of third receptacle terminals each having a third receptacle contact
portion disposed within the plug-in portion, the third receptacle terminals

configured to be connected to the respective signal pads.

12.  The receptacle connector of Claim 11, further comprising:

a fourth receptacle terminal disposed within the receptacle housing,
wherein the printed circuit board comprises a second radio frequency
contact pad and the fourth receptacle terminal is configured to be coupled to
the second radio frequency contact pad for transmission of second radio

frequency signals; and

a pair of fifth receptacle terminals disposed on opposite sides of the

fourth receptacle terminal and arranged parallel thereto, the pair of fifth
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portion disposed within the plug-in portion. 11. The receptacle connector
of Claim 10, further comprising a plurality of third receptacle terminals
each having a third receptacle contact portion disposed within the plug-in
portion, the third receptacle terminals 20 configured to be connected to
the respective signal pads. 12. The receptacle connector of Claim 11,

furdbeptaerpprigngimafourdtvrabapiatle terneal gispesed Within tadfine  the
receptacle housin \g{tﬁereigi the printed circuit board comprises a second
Ht

RS ORISR et MEt FQG U i rdliRnSRetstakad iR rinfeigacy signals,
coutiisreiadateRRIFAMPIRE Brdbrhe seetnduiasingireadertey castvashiatle

transmission of second radio frequency signals; and a pair of fifth

rdeBpAcls tendirhIStNYPosEdtBR depEditd ssarskanierBliith R piagidifth
teapipRhaRI &N RIPEHIINLI IR . JpBRAE Qfdifthor e SREEMGIR third

terminals configured to be grounded to confine the electromagnetic field
pF@é@i@@&lﬁﬁﬁ@@@&nd radio frequency signals, wherein a group of the
first receptacle terminal and the second receptacle terminals and a group

of the fourth receptacle terminal and the fift eceptacle terminalg ar
dispose(;] n oiﬁsif@%@ggf FROPRFD LS it retepty ‘?ét?nﬁ?ﬁll ourth

13 deprakaecietacifLuvinpioteal Claimth ZcohririR thenfauttporeicapsdsed
terminal comprises a fourth receptacle contact portion disposed within the

P BIEIHISHE it R el Bt FResPtsIS Fresimal pofRprises a
feﬁﬁﬁ%‘&@;ﬁ@@t@%ﬂ@i@@gdﬁ%&@%E%M,Bliﬂxihﬁiﬁ|H%}Qlﬁgfi@ﬁo%ﬂ he
e

receptacle connector of Claim 13, wherein each of t irst, second, third,
fourth, and fifth receptacle contact portions is movable in a cantilevered

manner. 1. THheecapipriel cavanionoof &laiitaid, Iendiorttia readptafiehe
first, second, third, fourth, and fifth receptacle contact portions is movable

in a cantilevered manner.

15. The receptacle connector of Claim 14, wherein the receptacle
housing comprises a plurality of grooves for receiving the respective first,

second third, fourth, and fifth receptacle terminals.

16. The receptacle connector of Claim 15, wherein each of the
first, second, third, fourth, and fifth receptacle terminals comprises a
locking portion configured to form an interference fit with the respective

groove.

17. The receptacle connector of Claim 16, wherein each of the
first, second, third, fourth, and fifth receptacle terminals comprises a

surface mount tail portion connected to the respective locking portion.

18. An electrical connector assembly for coupling radio frequency
signals from an electronic device to an external device, the electronic device
including a printed circuit board, which includes a first radio frequency

contact pad and a plurality of signal pads, comprising:
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is housing comprises a plurality of grooves for receiving the respective
first, second third, fourth, and fifth receptacle terminals. 16. The
receptacle connector of Claim 15, wherein each of the first, second, third,
fourth, and fifth receptacle terminals comprises a locking portion
configured to form an interference fit with the respective 20 groove. 17.

The recaptadptecrnasiaceboc|athphisiMaerein each of the first, second,
third, fourth, and fifth receptacle terminals comprises a surface mount tail

portion connecieddeptiacl edspedtigehlockipe phiigoin fS:tAvn electrical

connector assembly for coupling radio frequency 25 signals from an
electronic devigefissanrexipradtbdavicenihehaleieigoniciiteyvieecdpelutingoatact
printed circuit board, which includes a first radio frequency cantact pad
bind & pRPASPorRIAF e i IS RIS anQRLRaciScabelsrcptacle
compristegnene cRpIASEr 6@ YSIBE bvpedadtia-ifiioriai &btglency contact
receptacle terminal hayving a fifst rece tacée contact portion disposed
within tHBIERE ARG QR Fetasptatied e iHaidSnfiBtred to be
coupled to the first radiQ fre uencg cont ad for transcrtﬁi sion of first

r

t
radio frequencty Siiiafd: SHPADAFEPLHENETRLRRE: G8 ¥ing & speond
having asggne crecapiac pieiaciinpuied dispasethwilinthe pligidh; the

portion; the pair of second receptacle terminals, disposed on opposite

sides ofRRE 96 TFSPRICESERRCEIFTRUNARY itBRRc ParaRastietss of the
configurggkiorcpe @reunasashiosoniae thimplerirarmpeneiicdeld crauaed to

by the first radio frequency signals; and a plug connector, comprisin

.a
plug hoSingr PaNsleg dQuppdingldhe BIsaloreagect field producedg by the

first radio frequency signals; and
a plug connector, comprising:

a plug housing having a support plate configured to be

received by the plug-in portion;

a first plug terminal having a first plug contact portion
disposed on the support plate, wherein the first plug contact portion
is configured for operatively coupling to the first receptacle contact

portion; and

a pair of second plug terminals each having a second plug
contact portion disposed on the support plate, wherein the second
plug contact portions are disposed on opposite sides of the first plug
contact portion and extend parallel thereto, and the second receptacle
contact portion of each second receptacle terminal is configured for

operatively coupling to the respective second plug contact portion.

19. The electrical connector assembly of Claim 18, wherein the
receptacle connector further comprises a plurality of third receptacle
terminals each having a third receptacle contact portion disposed within the
plug-in portion, and the third receptacle terminals are configured to be

connected to the respective signal pads.
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15 received by the plug-in portion; a first plug terminal having a first plug
contact portion disposed on the support plate, wherein the first plug
contact portion is configured for operatively coupling to the first receptacle
contact portion; and 20 a pair of second plug terminals each having a
second plug contact portion disposed on the support plate, wherein the

second piUg CORtaelRAFitRNScait BisPPSRIAMIPRISIE Sitle s Df tieckiesh the
plug contact portion and extend paralle| thereto, and the second .
BB EGNA P HORToROBRRERES s Haalgafesér}}g iigalogninals each

confignses do & Ripetativaly ﬁ@ﬁﬂﬂﬂ@fﬂ)&%ﬂ%ﬁﬁﬂ@ﬁfﬁ@ﬁ@lﬁ&%w each

contact portion. 19. The electrical connector assembly of Claim 18,

wHEFEiIPtHE FoBéRthdeeitindetsPRiigErdopreer dtivekafg erlingqto the
recepiReee Biminale sachaing fgbibreceptacle contact portion

disposed within the plug-in portion, and the third receptacle terminals are
configured to be 30 connected to the respective signal pads. -13 20. The

electricaR conngbtor elsserivaly @bairionot 9 .asdeendily thef pitigieonneéctdiurther
further comprises a plurality of third plug terminals each having a third
peR UYL portion disposed on the support plate, and each third plug

contact portion, js configured for operatiyely. coupling to the 5 respgctive
third rechplSBRTEdRERT B ol I BIARRichl LN Botst RGN IS BHact
Claira 39, dispose conmprisinge aghigrth reeefitacleaeningthavinthecbwikuit

receptacle contact portion djsposed within the plug-in portion, wherein the
phREE, c%aa?rﬁso&am%ﬁ{pﬁg anﬁlg%ﬁ'&cp’a(ﬁ%%ﬁugﬁ&/ il playrth

aﬁaeﬂcﬁﬁgafagrtlfemmuaqbe esntisakiti cepfipereship el caypthe toddhd radio
second radio
frequency contact pad for transmission of second radio frequency signals;

a pair of fifth receptacle terminals each having a fifth receptacle
contact portion disposed within the plug-in portion; the pair of fifth
receptacle terminals, disposed on opposite sides of the fourth receptacle
terminal and arranged parallel thereto, configured to be grounded to confine

the electromagnetic field produced by the second radio frequency signals;

wherein a group of the first receptacle terminal and the second
receptacle terminals and a group of the fourth receptacle terminal and the
fifth receptacle terminals are disposed on opposite sides of the plurality of

third receptacle terminals;

a fourth plug terminal having a fourth plug contact portion disposed
on the support plate, wherein the fourth receptacle contact portion of the
fourth receptacle terminal is configured for operatively coupling to the

fourth plug contact portion; and

a pair of fifth plug terminals each having a fifth plug contact portion
disposed on the support plate, wherein the fifth plug contact portions are
disposed on opposite sides of the fourth plug contact portion and extend
parallel thereto, and the fifth receptacle contact portion of each fifth

receptacle terminal is configured for operatively coupling to the respective
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frequency contact pad for transmission of second radio frequency signals;
a pair of fifth receptacle terminals each having a fifth receptacle contact
portion disposed within the plug-in portion; the pair of fifth 1s receptacle
terminals, disposed on opposite sides of the fourth receptacle terminal
and arranged parallel thereto, configured to be grounded to confine the

elgetigsnagoetittiefbiedyced by the second radio frequency signals;
wherein a group of the first receptacle terminal and the second receptacle

terminalg/Ba@ia giodpoapthef fahethfieceplagladarimabl antl the 2&6fd plug
receptacle terminals are disposed gn opposite sides. of the plurality_of
nﬁ?&wéstefara BrrfAHR; Qi I ReRHEal FAVIRE afeiriipIigth plug
coatashpRtigs dishrsed on thpumroRiaate fvigseplthgitoueh third plug
receptacle contact portion of the fourth receptacle terminal is configured

fdepLratively coupling to the 25 fourth plug contact portion; and a pair of
fifth plug terminals each having a fifth plug contact portion disposed on

the suppgt plage, wherein the fifth plug contact portj are (isposed on
opposteleios TN SCUIE R BSOSO St SOt Hrdiipren the
theligtdh andnig e difibrisceptpbleatnptatrpartien disgpachditih 8:regepéacidate

termjnal is cqnfigured for qperatively coupling tq the respective -14 fifth

o oA I W e EBG B BRE HrSL L VA g csses.
secendiplugctermioaithactcharglobpl af thedopethiplugrerotinakaficsthedidhnd,
plug terminals are disposed on opposite sides of the plurality of third plug

S e z.a*i‘ﬂgé&‘dﬁb‘ﬁi bspeels WS@rﬁiﬁrémﬁé}g for
the cBlvehBogsing RS e Piecditn of iR ae ToastRispPRS R phex contact
support plate and a plurality of through channels respectively connected

tPHEPESesses,

23. The electrical connector assembly of Claim 22, wherein the
receptacle housing comprises a plurality of grooves for receiving the

respective first, second, third, fourth, and fifth receptacle terminals.

24.  The electrical connector assembly of Claim 23, wherein each
of the first, second, third, fourth, and fifth plug terminals comprises a first
locking portion having a barb, and each of the first, second, third, fourth,
and fifth receptacle terminals comprises a second locking portion
configured to form an interference fit with the respective groove, wherein
each first locking portion is configured to be received in the respective
through channel and the barb is configured to form an interference fit with a

side wall partially defining the respective through channel.

25. The electrical connector assembly of Claim 24, wherein each
of the first, second, third, fourth, and fifth plug terminals comprises a
resilient contact portion connected to the respective first locking portion,
and each of the first, second, third, fourth, and fifth receptacle terminals
comprises a surface mount tail portion connected to the respective second

locking portion.
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wherein each through channel holds a respective one of the first, second,
10 third, fourth, and fifth plug terminals and the recesses are configured

for receiving the respective first, second, third, fourth, and fifth plug

contact portions. 23. The electrical connector assembly of Claim 22,
wherein the receptacle housing comprises a plurality of grooves for
receivingghe Theespeativel ftshreeondsibitthl{ouftiCiand fth teseaRiackaich
terminals. 24, The electrical connector. assembly of Claim 23, wherein
eawsc%flﬁnéeﬁ}aﬁ BE A A RIeRRG S iRk G arniRbibedHrisecond.
firgfirlpCRinGROHIRN AR nsldebashtaNdeaeh S thelfitks seeaphltfdiruding
fourth, and fifth receptacle terminals comprises a second locking portion
20USnfRiFEEFolth EiTteftetBiuEhENst tHe ValpdbfvagRssIRe inward
whiepziad 8aeiEst locking portion is configured to be received in the
respective through channel and the barb is configured to form an
interference fit with a side wall partially defining the respective through
channel. 25. The electrical connector assembly of Claim 24, wherein each
25 of the first, second, third, fourth, and fifth plug terminals comprises a
resilient contact portion connected to the respective first locking portion,

and each of the first, second, third, fourth, and fifth receptacle terminals
comprises a surface mount tail portion connected to the respective second
locking portion. -15 26. The electrical connector assembly of Claim 25,
wherein each recess is defined by inward stepped side walls, and each of
the first, second, third, fourth, and fifth plug contact portions includes a
lateral protruding part configured to form an interference fit with the
respective inward s stepped side wall. 16
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