1 1 9 AUG 2003 SPECI FI CATI ON | MPEDANCE TUNI NG | N ELECTRI CAL SW TCHI NG
CONNECTOR Field of the Invention This invention generally relates to the
art of electrical connectors and, particularly, to a nethod of tuning the
characteristic inpedance of an electrical switching connector. Background
of the Invention Radio frequency electrical connectors are used in a w de
variety of applications. Such connectlors are used in nobile tel ephones,

gl obal positioning systens and the |ike. Basically, such@ Ig@rmﬁctor is a
m crowave connector. One exanpl e of such connectors is an cal

swi tching connector used in a transceiver of such devices which requires
an antenna, such as a nobile tel egpﬁgﬁch‘&nﬁﬁranscel ver may be nornmally
connected to an internal antenna g termnals are provided for
connecting the unit to an external antenna. The switching termnals are
normal |y cl osed, and a term nal froma coaX|aI ormal |y
closed term naIMAEDA] HANENG b . ® ant enna
and connect the transceiver to the external antenna Wth the syst em bei ng
a radio frequency system ground termnals also are enployed in

conj unct i opieM bhihelgvetiohchi ng termnals. I n designing el ectrical
connectors of the type described above, an ideal connector woul d b
"transparent”. |n ot Ha¥s igyerfion S"-ﬁémé]w'@]ét?ﬁ\f\bﬂ?ecﬂr? phelestarrl genpgctorg apd i ¢y
ran t hrough nect g gSystem
what soever P %\A}eaﬂe"r g"gcc dco “%gneéﬁ gc%ir%%{ec or [ e%ﬁ&a}.@? %%eﬁ&a%lﬁpﬁglss?/bl e,
and connector.

- Background of the Invention

Radio frequency electrical connectors are used in a wide variety of
applications. Such connectors are used in mobile telephones, global positioning systems
and the like. Basically, such a connector is a microwave connector.

One example of such connectors is an electrical switching connector used
ina transceiver of such devices which requires an antenna, such as a mobile telephone.
The transceiver may be normally connected to an intemnal antenna, and switching
terminals are provided for connecting the unit to an external antenna. The switching
terminals are normally closed, and a terminal from a coaxial cable opens the normally
closed terminals to disconnect the transceiver from the internal antenna and connect the
transceiver to the external antenna. With the system being a radio frequency system,
ground terminals also are employed in conjunction with the switching terminals.

In designing electrical connectors of the type described above, an ideal
connector would be “transparent”. In other words, the system would function as if
circuitry ran through the interconnection and there would be no affect on the system
whatsoever. However, such an ideal connector is impractical or impossible, and
continuous efforts are made to develop an electrical connector which has as little-affect
on the system as possible.

Impedance and inductance control are concerns in designing an ideal

connector. In other words, an ideal connector would have little or no affect on the




continuous efforts are nade to devel op an el ectrical connector which has as
little- affect on the system as possible. |npedance and i nductance control
are concerns in designing an ideal connector. In other words, an ideal
connector would have little or no affect on the 2 1 9 AUG 2003

I nterconnection systemregarding these characteristics. This is
particularly true in radio frequency Zoennectors as describ q bove.
However, since the ideal connector is inpractical or ih%&@gimhe, t he

i nvention herein is directed to a nethod for tuning the inpedance of an

el ectrical connector, such as an electrical switching connector. It should

be understood that the concepts_of the invention_as disclosed and cl.ainmed
herein ar e IRICONNGALIOB gysiem regdrding %éﬁj@ﬁé%ﬁt%%??egﬁ’b?’é P?W“Pfﬁlﬁ’ 5dn Falient i on

has a w de r@?@ f t - Leat i UTHES heOfdehNEorlneMBP id On An
obj ect, there rréc% %(fr@ig%tg% %gg@gﬁ@%‘gbf@ 5?‘%{?/"."8’2' a neweang 1| nproved

met hod of t ypiphgtitlieordhpbsdtler the inventioD Geleiic® difected telaanéthod &br toomgebe or
such as an electrical switching connector. In the exenpl aéé/ enbodi ment of

the i nvent i dmpedanse fiaRodectBeRd coBRaStqr) Suchsaselk clsetrisrlot I THRE SORRFCIoToflt
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ground term are Juxta e Swt termnals. The nethod
i ncl udes t harsheninfted) radiol frgueis GRAGIdY ibtaneeinadntioadmt aovide oinge hé
ground term nals and one of the switch termnals to adjust the capacitance
t her ebet weerpdyprtageous aprlisptionsdj ust t he i npedance of the connector. As
di scl osed herein, the contact portion of the switch termnal is elongated,
and the one ground term nal includes an elongated |leg generally parallel to

t he Summary of the Invention
An object, therefore, of the invention is to provide a new and improved

method of tuning the characteristic impedance of an electrical connector, such as an
electrical switching connector.

In the exemplary embodiment of the invention, the method comprises the
steps of providing a pair of switch terminals having operatively engageable contact
ponioﬁs. A pair of ground terminals are juxtaposed alongside.the switch terminals. The
method includes the step of adjusting the spacing between at least one of the ground
terminals and one of the switch terminals to adjust the capacitance therebetween and,
thereby, adjust the impedance of the connector.

As disclosed herein, the contact portion of the switch terminal is
elongated, and the one ground terminal includes an elongated leg generally parallel to the
contact portion of the one switch terminal. The adjusting step comprises adjusting the
spacing between the elongated contact portion and the elongated leg.

The pair of ground terminals are shown herein in the form of the legs of
a generally U-shaped configuration. The ends of the legs are integrally joined by a cross
portion of the U-shaped configuration. The invention contemplates tuning the connector
by adjusting the spacing between the cross portion and an end of one of the switch
terminals. The impedance also can be tuned by varying the size of the cross portion to

adjust the impedance of the ground terminals.



contact portion of the one switch termnal. The adjusting step conprises
adj usting the spacing between the el ongated contact portion and the

el ongated | eg. The pair of ground term nals are shown herein in the form of
the legs of a generally U shaped configuration. The ends of the |legs are
integrally joined by a cross portion of the U shaped configuration. The

i nvention contenplates tuning the connect or- by adj usti nggtppg 80aci ng

bet ween the cross portion and an end of one of the switch termnals. The

i npedance al so can be tuned by varying the size of the cross portion to

adj ust the inpedance of the ground termnals. 3 1 9 AUG 2003 The i nvention
al so contenplates that_at |east a portiop of the one of .the..switc

termnals overlaps at Theastengionalse copfemplatssdhaat je3g ﬁ%%Oi@FﬁFﬁ‘&f} € The
Bk _ . or . .
over ! app! ngsﬁt&?t%@?ne%se °@%J}f’§tﬂ?q{”§$§ alaﬁ%ﬂé'xgh i 6neCaP el %l‘gﬂﬁ@ 1QfiNgEN Thee

termnals and, y, a ance of t nnector. Finally,

the inventi gverkippigcoed et eidicstal vy b ithgcapadiantebdtwieen theusimigals apbut  at
| east portions of the ground terminals and the one switch term nal after
the adj ust thegebst adips yhe igipedangs ofvls SAINBSIAG step precisely fixes the

terminals i n thel T ckbhyne AOSAL{ANS BB dRRboIHSIEA RIS, halohll N9

has to be changed in ize or connector” or the connéctor

housi ng to BBEial ol HorEoRNbS tereRidfesmiMalshandi tht @nestvitch ngredsal @fler the
characteristics which is acconplished sinply by_adjusting {he Ipc?tion of

the terni nadiustimgswnis) Ruchen erermoldinestenniecisrbuirardns lsmenals et a6ut t he
appar ent 1 PoMEPR Rl ik Thee Ry B IEN PR I v Rpe Bt O
t he acconpagyirtgtor drathe t@sinecddor housing to provide different connectors with different
_impedance characteristics which is accomplished simply by adjusting the location of the
terminals within the mold in which the housing is overmolded about the terminals.
Other objects, features and advantages of the invention will be apparent
from the following detailed description taken in connection with the accompanying

drawings.



1 9 AUG 2003 Brief Description of the Drawi ngs The features of this

I mvention which are believed to be novel are set forth wth particularity
in the appended clains. The invention, together with its objects and the
advant ages t hereof, maybe best understood by reference to the foll ow ng
description taken in conjunction with the acconpanying draw ngs, in which
like reference nunerals identify like el®ments in the fﬂ@k\{be@ 3and I n
which: FIGURE 1 is a perspective view of the electrical 'swtc png connect or
of the invention, |ooking toward the rear term nating end thereof; FIGURE
2 is a view |l ooking toward the front receptacle end of the connector;
FIGURE 3 is aiperspeg:tive view of the termnals of the connector; FIGURE 4
is a top pliRehlrescupiio 0{dhe DFawings s of the connector; FIGURE 5 is a view
simlar to that of Fi-gur Nelal i t.he overl appi area bhetween the
power terninal and on’%l%of?a eé%?@u%%‘é’?%%hﬁ%%r?%glﬂiﬁvélgﬂig%‘qvggeéﬁé howi ng
a contact ofitlp&asnketyEn tiey 3ppeBddddaime O The Giwintibh ftbdiBertvith A¥bbjeQe dnd
termnal off of the power termnal; FIGURE 7 is a view simlar to that of
Fi gure 1, Bheadvapiagergherqohmaybabessundesvieodi sfarencetotheddléowingHegsoptipons of
the termn - FLGU IS erspecti.ve.view of the t.erm.nals of the
Connect or | REn TR tAp BpR SR BBENE b e inoi M L B G el
Figure 8 Fli@iify iRe tlemRniéiif MeSglirdsHndti@whitydt of Figure 9, highlighting the
overl appi ng area between_t he power term nal and one of the ground
termnals; FlGURES FIxURE] isi@partneative viewld theodledtuical syitching cormeatr ef i sti ¢

the invention, looking toward the rear terminating end thereof;

FIGURE 2 is a view looking toward the front receptacle end of the
‘ connector;

FIGURE 3 1s a perspective view of the terminals of the connector;

FIGURE 4 is a top plan view of the terminals of the connector;

FIGURE 5 is a view similar to that of Figure 4, highlighting the
overlapping area between the power terminal and one of the ground terminals;

FIGURE 6 is a view showing a contact of a complementary mating
connector lifting the switched terminal off of the power terminal;

FIGURE 7 is a view similar to that of Figure 1, but showing an altemate
configuration for the tail portions of the terminals;

FIGURE 8 is a perspective view of the terminals of the connector in
Figure 7;

FIGURE 9 is a top plan view of the terminals of Figure 8

FIGURE 10 is a view similar to that of Figure 9, highlighting the
overlapping area between the power terminal and one of the ground terminals;

FIGURES 11A and 11B show a method of tuning the characteristic
impedance of the connector;

FIGURES 12A and 12B show a second method of tuning the
characteristic impedance of the connector;

FIGURES 13A and 13B show a third method of tuning the characteristic

impedance of the connector;



i npedance of the connector; FIGJRES 12A and 12B show a second net hod of
tuning the characteristic inpedance of the connector; FIGJURES 13A and 13B
show a third nmethod of tuning the characteristic inpedance of the
connector; 1 9 AUG 2003 FI GURES 14A-14C show a mnet hod of adjusting the

i nductance in the U shaped ground term nal structure; and FI GURES 15A and
15B show a nethod of varying overl apprmy-areas between i heyypegmnd switch
term nal and one of the ground termnals for tuning the characterlstlc

i npedance of the connector. 6 1 9 AUG 2003 Detail ed Description of the
Preferred Enbodi nents Referring to the drawings in greater detail, and

first to Figures 1 an I nfionis, e ied | ect.ric

swi t chi ng connect or, }éﬁ&@?b%ﬁﬁéh&?’é&l%ﬂ%ﬂ%ﬁ%'ﬁ&r’t?&&éﬂ%" 18:‘.1%‘"3% ece
housi ng, ge@ggﬁgdlgom%ﬁgpgm@fhm -Thg housing is unitarily nolded of
dielectric material such as plastic or the |ike. The housing has a bottom

mounti ng surface 16 f dfIGURERS uag mﬂdSBoshme\camethnd ohearging favedappingagges nt ed
circuit board ot sho e hous has rear t rnlna end (Fig.
0 Shd a fr SRtveBbs At Sl tspnbel of pecBppid g3y B ¢SRS Y cr
recei ves at ch%éﬁen@t:éﬁﬁﬂ’@d&%e otﬁtﬁéj&mggctgr corrpl ementary mating connector,
such as for a coaxial cable coupled to an external antenna. Referring to
Figures 3 and 4 in conjunction with Figures 1 and 2, swtching connector
12 includes a first switch termnal, generally designated 24; a



T

second.switch term nal, generally designated 26; a first ground term nal
generally designated 28; and a second ground term nal, generally
designated 30. Al of the termnals are stanped and forned of conductive
sheet netal material. Al of the termnals 24-30 have copl anar tai
portions 24a-30a, respectively, for connection to appropriate power and
ground circuit traces on the printed ti%cuit board, as ﬁy @%@ ring. First
switch termnal 24 is the "switched" termnal of the co A%g ELhd

i ncl udes an el ongated body portion 24b extendi ng t hrough housing 14 and
including a w dened distal end 24c defining a contact portion |ocated at
receptacle 22 of the housing. Gound term nals 28 and 30 al so have

el ongat ed H2eigiledoe qorpghihe RrefersphEmpedingptsi vel y, extending forwardly in

t he housi ng on obbosi_‘ s;a s.0f, the bo i - S i nal
24. Body portion 30b ‘?fe‘é’u" 53?1%'%9 & %%P%tﬁgg&\%\;l ’%@?%ﬁé"gﬁgﬁ%?fﬁ%@’ﬁ %nn 28b
of ground tigyéhtidalis 2fbaaikdiinGhUlRsridul eWitclili cariratosOgerlefilly desipaawedal i ng

the wi dened contact portion 24c of switch termnal 24. Al of the body
portions 2aphickicleded a3mi-pirice hhwsing gsaerelly designatedH 4ankhedionsing is WHiFRAl s are

N | . d _switch i nal s _a . "
Porm nal * o PHES CLAIRRTOMR AR SrPBrbry A oy nare st i, 1 o
el evat ed i NpauRiANErAQOMEoE MBurfting the SondbkioPd0Be Blrfite 0Pk piifid eRclit fuard i ons

of the other termnals. The body "portion of the second switch termnal is
f1 exi bl e an@ohstevwa)dFhehewsiighasrapadeimigatingondd 8dBie- 42 anga fonbrecgrseclani ch
Is normal ly i,n engagenent wt ont a ortion 24c .of first. sw rm nal
24 to provi Qad_r ) |I§E°\é438@e?§ @l\ﬁt‘:‘?tc)ﬁ&flﬁ}f re@ﬁlﬁﬁse%ttls_?s’tfzt?%% _elrg%éqgfegn in
Figure 1, t{cﬁﬁ}ﬁé&bﬂﬂry&ﬁﬁﬁﬂf&bﬁm@&@m a8 a@ i} QAR Ik Icblipled €6 ah BRlerndd and
ground termnals 28 and 30, respectively, along with at |east portions of

t he body poatémoyas of those termnals, are overnol ded by nol ded plastic
housing 14 to

Referring to Figures 3 and 4 in conjunction with Figures 1 and 2,
switching connector 12 includes a first switch terminal, generally designated 24; a
second switch terminal, generally designated 26; a first ground terminal, generally
designated 28; and a second ground terminal, generally designated 30. All of the
terminals are stamped and formed of conductive sheet metal material. All of the
terminals 24-30 have coplanar tail portions 24a-30a, respectively, for connection to
appropriate power and ground circuit traces on the printed circuit board, as by soldering.
First switch terminal 24 is the “switched” terminal of the connector and
includes an elongated body portion 24b extending through housing 14 and including a
widened distal end 24c¢ defining a contact portion located at receptacle 22 of the housing.
Ground terminals 28 and 30 also have elongated body portions 28b and
30b, respectively, extending forwardly in the housing on opposite sides of the body
portion 24b of switch terminal 24. Body portion 30b of ground terminal 30 is wider than
body portion 28b of ground terminal 28 and includes a cut-out area 30c for
accommodating the widened contact portion 24c of switch terminal 24. All of the body
portions 24b, 28b and 30b of the respective switch and ground terminals are generally
coplanar.
Second switch terminal 26 is a “common” or power terminal of the

connector and has an elongated body portion 26b which is elevated in a plane above the



rigidify the termnals and nmaintain the termnals in precise position and
spacing. This can be done easily in a nolding die. On the other hand,
second switch terminal 26 is inserted into a slot 32 at the rear of the
housi ng so that body portion 26b of the termnal 1is free to flex relative
to body portion 24b of the first switch terminal 24. As best seen in
Figures 3 and 4, the second switch term mal has an enl ary8dUpl2Be portion
26d which is insertable into slot 32 of the housing. A pair of rounded

| ocki ng bosses 26e provide an interference fit within slot 32 to hold
switch termnal 26 in the housing. As best seen in Figures 3 and 4, body

ti 28b_and b d ..t 1 nal 8 0 i vel f th
Pogs of a qBRy af iy el o g eitarTate. TN ot eRerar e ek rlsly
bei ng i nt egfeaminal isméiﬂﬂeQ)ﬂl‘?as%r&%&m%lhb%eéﬁg%oﬁé&dﬁta%hﬁ&%@n 26¢ which
configuration. Therefore, the unitary shape round term nal structure

surrounds bisdprmglyiniengageientinith comaciportivo 26t offizusvitth tempigal 24\p prstyide
seen in . Figure 3, in cross portion 34 of the

t i nal 24, Fi | b
ng(r)tTngat er rrfiHﬁhg@{yr%%ﬁear%gnﬁiiora?oﬂ%%ﬁ%zdI y turned lip 34a, and wi dened

contact portion 24c ofssfekiSkers M FighreQ0 HhAGHortforbSO2418 988 andl QUYL AicH
turned lip 24d. Figure 5 is a duplicate of Figure 4 and sinply highlights

an area 36 temmsrabad apl groengsmingls 236ad 30, meponvelpwilengwitleatteashpordensefer | aps

bod ti ob,_ of .. d term.nal 30, Thi | anpi i d
"y ense. | nthehpdyRomidtisc s ferinined ovamelied S ARRL PRt Fouie l4 B "
| overs the ﬁ%?i%%@fehﬁiﬂafs dnlﬁﬁﬁ‘ﬂﬁﬂﬁ?t}féfteﬁﬁlﬁals PpREISE Phsitibnh S &aBinghans a

term nal bla 8 of a conplenentary mating connector inserted I'nto
connect or 1garabridénet easin gy moiding diet HOw thetather haod,t seopnd Sxitddf tegmmah26 8 1 9

Q(l)J?t ?82322?11%%?# i?l{o,[g srl]g‘tI 32229 the-l;gziarsofj tLg ﬁc?us?nognsto%ﬁat.t b%ggr })Icnggl%n?Z%% o?fﬂ];e tgttmi%gnt act
is free to flex relative to body portion 24b of the first switch terminal 24. As best seen
in Figures 3 and 4, the second switch terminal has an enlarged plate portion 26d which
is insertable into slot 32 of the housing. A pair of rounded locking bosses 26¢ provide
an interference fit within slot 32 to hold switch terminal 26 in the housing.

| As best seen in Figures 3 and 4, body portioh 28b and 30b of ground
terminals 28 and 30 respectively, form the legs of a generally U-shaped configuration,
with the ends of the legs being integrally joined by a cross portion 34 of the U-shaped
configuration. Therefore, the unitary U-shaped ground terminal structure surrounds body
portion 24b and contact portion 24c of first switch terminal 24. Finally, as best seen in
Figure 3, in cross portion 34 of the ground terminal structure has a downwardly tumed
lip 34a, and widened contact portion 24c of first switch contact 24 also has a
downwardly turned lip 24d.

Figure 5 is a duplicate of Figure 4 and simply highlights an area 36
whereat plate portion 26d of second switch terminal 26 overlaps body portion 30b of
ground terminal 30. This overlapping area provides an increase in the capacitor area
between those terminals which, in turn, lowers the charactenistic impedance of the
connector.

Figure 6 shows a terminal blade 38 of a complementary mating connector

inserted into connector 12 and into engagement with contact portion 26¢ of second



switch termnal 24 and, thereby, opens the switch therebetween. In an
actual application, swtching connector 12 nay be a transcei ver connector
in a nobile tel ephone unit, for instance. The unit will have an internal
antenna which is connected to switch termnal 24 and which is normally
coupled in circuit by the normally closed switch termnals 24 and 26.
Terminal blade 38 (Fig. 6) maybe from & Toaxi al cable couple Olﬁ] an
external antenna. Therefore, when bl ade 38 engages cont &&A‘E [ﬁi on 26¢ of
switch termnal 26 to "open"” the switch of connector 12, the engagenent of
bl ade 38 with second swtch termnal 26 now di sengages the connector from

the internal antenna and couples the connector_tq the extern of .out si de
ant enna. Fi ftikdstenumal 360 \hisnlifly ¢anach PRrtioRS8i HER CB’F“““EW‘F@W‘%@% ?{)ﬁrsgnd

i ke numer gl 8 ayenA9aRaaRRLL6 obhsThEMER terdine O SPRORlaNpboliealdrce

conponent s descr above 1n ation to kFigures 1- difference

bet ween t hesvardhosli sovinbctof 12 friagbe @trafsckdvendshricb@r ¢irb asbibite nélepifonEugiy fes 1- 6
is the position of tail portions 26a and 30a_of second switch term'agal 26
and second gsteners Theunitwill lrye apirtemal anjenng pehi¢hpis|conigcteditn sWHtgh tRImK)

defi ' | eads. h I, - I f | h
the nput | E4HE Sieh Bulolef SORRHER sraRE Bk ob By ok AR AaRr 2, ™

"hookups" i 2d)1eTriink] Bthde 38 ¢Rigt 61xaay 6k frdhiascoasialitdblé caulpled th anekternal
i mpossible with nost prior art radio frequency receptacles because of the
manner in whitenna; Adersfore) whendrladeri§sagaass eqntert Pegion2Sc of B¥idiganngiZgi® e 10

| h di 5T bet th ' ' oy h
rbod: mont PR e S 8P bR} 17, F 4B Of bleuP U8 Hia] sechlg Spitch 1C
second swi t gbmirRl 0% Bl dSenpafesStBE @bshediop fideh {1Rrificndd] adfénas aid ghupighhed in

Figure 10 is slightly larger than the overlapping area 36 in Figure 5.
FI GURES 11Acenndcton ® thpewemaboneutsigelaienmauni ng t he characteristic i npedance

g];d;‘l ectrical swtchi ?%u?e%nﬂ?ﬁ tsﬁcgw ]afi'alé&gféi efnillgo%illant $ft thé ?ﬁ'vegﬁoﬁ afd liicg'at

numerals have been applied in Figures 7-10 corresponding to like components described
above in relation to Figures 1-6. The main difference between the embodiment of
Figures 7-10 and the embodiment of Figures 1-6 is the position of tail portions 26a and
30a of second gwitch terminal 26 and second ground terminal 30. Basically, the tails of
the terminals define inpﬁt leads to the connector. These different embodiments show
that the input leads can be easily interchanged in position to allow different “hookups”
on the printed circuit board. This is difficult if not impossible with most prior art radio
frequency receptacles because of the manner in which the shields of those receptacles are
designied.

Figure 10 also shows a difference between the embodiment of Figures 7-
10 and the embodiment of Figures 1-5. Specifically, an overlapping area 36A between
second switch terminal 26 and second ground terminal 30 as highlighted in Figure 10 1s
slightly larger than the overlapping area 36 in Figure 5.

FIGURES 11A and 11B show one method of tuning the charactenstic
impedance of electrical switching connector 14. Specifically, it can be seen that body
portion 28b of ground terminal 28 extends alongside of and parallel to elongated body
portion 24b of first switch terminal 24. It can be seen that the spacing between these

elongated body portions of the two terminals is larger in Figure 11A as indicated by



portion 28b of ground term nal 28 extends al ongside of and parallel to
el'ongated body portion 24b of first switch termnal 24. It can be seen
that the spacing between these elongated body portions of the two
terminals is larger in Figure 11 A as indicated by 9 1 9 AUG 2003 arrows
"A" than the spacing in Figure 11B as indicated by arrows "B'. The | arger

spacing "A" will result in a higher inpe®ance and the srm.LbeAQ %@TCI ng "B"
will result in a |lower inpedance. Therefore, the charact P i npedance

of the connector can be tuned by changing this spacing between the
el ongat ed body portions of these two terninals FI GURES 12A and 12B show

anot her net hod QI g t he. char cter ance of .connector
Speci 11 cal IFOWSL A ai7oh A A et FIgG) Uehes pabarlig oy o RSt
portion 24 # e S
rcater ¢ hﬁr&“‘r%“% M e R R b L R Gl

12B. The | arlgeer ispaiancy Tﬁérefore Iﬁl@tlﬁfﬁacléﬂktlwﬁnlpc@a’neatoétl& tmbetor carpegance
than the smaller spacing "D'" in Figure 12B. Therefaore, the c racterlstlc
i npedance Snednly € BYis spasinge betisery thyy clogggted ody R%l@ss?fh et ween
switch terpgingl.¢4 and ground termnal 30. FIGURES 13A and 13B show athird
nmet hod of tuning the characteristic inpedance of connector 14.

Speci fical 'y, Figure FIGNRESVEA mddi2Bshowpacthegmeéthod ofiehingeine dhamctbaetid uned
lip 34a of cross portion 34 of the U shaped ground term nal conflggéatlon
and the doWRPERARgc of Fopmestest 14 nSpeeifiealbr Thean Poedt thatiar SIKen &PafiTeal

(Fig. 3). RLOuWs LAt fﬂcﬁ&ﬁ%@ﬁ ﬁ-&?&l 24 and ?hebe%‘%‘?%ibnﬁlﬁ‘%&ﬁa H'zﬁ fyr ned

li ps. Larger spaC| ng ure create | rrpe ance than

smal | er spagdantg thanfihe k;ﬁbu@e‘m”tdﬂmadmbweadhétmmars 1Eﬂ?m1rre1238rhe1lhgeef ore,
the characteri St‘I‘C”I edance of the connector can be tuned by adjusting
t he spaci ngP¥aRgwlenindigrred2Acuil) greade 2 highghignpedance than the smaller spacing

in Figure 12B. Therefore, the characteristic impedance of the connector can be tuned by
adjusting this spacing between switch terminal 24 and ground terminal 30.

FIGURES 13A and 13B show a third method of tuning the characteristic
impedance of connector 14. Specifically, Figure 13A shows a given spacing “E”
between the downtumed lip 34a of cross portion 34 of the U-shaped ground terminal
configuration and the downturned lip 244 of the contact portion of switch terminal 24
(Fig. 3). Figure 13B shows a smaller spacing “F” between these downturned lips.
Larger spacing “E” in Figure 13A will create a higher impedance than smaller spacing
“F” between the downturned lips in Figure 13B. Therefore, the characteristic impedance
of the connector can be tuned by adjusting the spacing between downturned lips 24d and
34a of switch terminal 24 and the ground terminals, respectively.

FIGURES 14A-14C show a method of varying the size (i.e. volume) of
the dosnturned lip 34a of cross portion 34 of the U-shaped ground terminal
configuration. Specifically, Figure 14A shows the size of the stamped and formed
terminal as described above in relation to Figure 3, for instance. Figure 14B shows the
downturned lip folded back upwardly, as at 40, to essentially double the thickness
thereof. This increases the size/volume of the cross portion of the U-shaped ground
terminal configuration and lowers the inductance thereof. Figure 14C shows an alternate

method wherein, rather than folding the downturned lip back upwardly, an additional




34a of .switch termnal 24 and the ground term nals, respectively. FIGURES
14A- 14C show a nethod of varying the size (i.e. volune) of the downturned
lip 34a of cross portion 34 of the U shaped ground term nal configuration.
Specifically, Figure 14A shows the size of the stanped and forned termna
as descri bed above in relation to Figure 3, for instance. Figure 14B shows
the downturned |ip fol ded back upwardil§ -as at 40, to essentially double
the thickness thereof. This increases the size/volune ofi § g6 9Ppss portion
of the U shaped ground term nal configuration and | owers the inductance

t hereof. Figure 14C shows an alternate nethod wherein, rather than fol ding

he d li.p b dly, ddjtional -- i
42 of condiBbra8 RaRBay meralatieds e DRt of e SBrbmedImutit Rea | p.
Li ke the pphidaAaE Ju? B mg%u}é‘hiﬁ,‘é{gé Sddiftohal [BRIRIRE sk 2 i&?{ﬂ%&@“@%ﬁﬁt rip 42

in Figure 14C wi | | t he I'nductance in the cross portion of the

U- shaped gloswenthetipdutitanek ircthe fiogpeatioroot. thé-Urshhped gréamitemsindsanfigarati®B show a
further nethod of tuping the inpedance of connector 14. Figures 15A and
15B shoul d be vi emedeiqﬁ‘ﬂ&oﬁjgﬂﬁé{?% apg (5B ﬁ}ogwe@ﬁgeraw&mfé. o Fnngofe gure
15A shows LaRRed ' ; A5£@itR6 I N

Fi gure 5, gﬂeﬁévc\i/een segﬁﬁ%sra\?t g%gﬁ%ﬁ%pggkgﬁhggggﬁg%Ou dc terFri nal 30.
As stated Higows,5 mder(. appfacigFueal 36 thaws drieglappedifed®l veresspoiing tcthad

switch termnal and the, second g)rgound termnal is sliagtlg Iarger t han t he
over | appi nBverlagpesharea 36 imFigugs 3, ostween sgeong AWiteh termjpal |20 2pd geqon groang o e
characteri gtig  Hpe h&esau [ r | 8lsedpan
over | appi ngeyg%eagggﬁg%%gaﬁsdersel y&@%&é%?@sﬁoﬁ“gﬁé&@kg{% rfa area 36B
whi ch i s sswittletenhinahand tielsappidngoaidetaniinal 18 sEzlgly Yasger fhaarthle d%otlapiing s

overl apping area 36B will result in a_higher inpedance because t

X e
"capaci t or 25p 20an Kewss setnfebth+ Hdus wibeenltye 2t lewsy ﬁ%ﬁrgctf’%st@rfmeg%‘!“

because overlapping area 36A is larger than overlapping area 36. Conversely, Figure
15B shows an overlapping area 36B which is smaller than overlapping area 36 in Figures
5 and 15A. This overlapping area 36B will result in a higher impedance because the
“capacitor plate” area between the respective terminals is smaller.

It will be understood that the invention may be embodied in other specific
forms without departing from the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered in all respects as illustrative

and not restrictive, and the invention is not to be limited to the details given herein.




It wll be understood that the invention nmaybe enbodied in other specific
forms without departing fromthe spirit or central characteristics thereof.
The present exanples and enbodi nents, therefore, are to be considered in
all respects as illustrative and not restrictive, and the invention is not
to belimted to the details given hereigg - 11 CLAIMS 1 9 AUG 7903 1. A
met hod of tuning the characteristic inpettance of an eleoﬂghg@ju3smﬁtchlng
connector (12), conprising the steps of: providing a pair swtch -

term nals (24,26) having operatively engageable contact portions

(24c, 26¢c); providing a pair of ground term nals (28,30) juxtaposed

al ongside the switch termnals; and adjusting the spacing (A-F) between at
| east one gﬁgﬁﬂ&%ground termnals (28,30) and one of the switch termnals
(24) to ad e capacitance therebetween and, thereby, adjust the

i npedance of the connector. 2. The nmethod of claim1 wherein the contact
portion (24b,24c) of said one switch termnal (24) is elongated, and said
at | east one ground tler A mathof28,t86ing thechemesristic shpadgadecof hreglec2Bbl 30b)
general ly patallel to thii ontact .portion of the one switch termnal, and

sai d adj usFIHGNEBERRESI EOIEEE‘ the§PHE spaci ng (A-D) between the
el ongat od cont act  poryd afipand bie 41 oRRSL Akls T4 M)enRhBos@kiEhal m 1

wherein said pair of groun m nal s (28, 30 formthe | egS of a generally
U- shaped glengngéalblemnnaalpommrfm@m%u);on with ends of the Iegs bei ng
integrally joined by a cross part

é 4) of tg§ sha und. t§$n1nal
configuration, and s&reVidimgAPnhg S’{"é‘ ¢ 3% 13% P??@ g3ids dhe,
( E’ F) bet weghich lﬂ%mnals, and

adjusting the spacing (A-F) between at least one of the ground terminals
(28,30) and one of the switch terminals (24) to adjust the capacitance therebetween and,

thereby, adjust the impedance of the connector.

2. The method of claim 1 wherein the contact portion (24b,24c) of said

one switch terminal (24) is elongated, and said at least one ground terminal (28,30)

~ includes an elongated leg (28b,30b) generally parallel to the contact portion of the one
switch terminal, and said adjusting step comprises adjuéting the spacing (A-D) between

the elongated contact portion and the elongated leg.

3. The method of claim 1 wherein said pair of ground terminals (28,30)
form the legs of a generally U-shaped ground terminal configuration with ends of the
legs being integrally joined by a cross portion (34) of the U-shaped ground terminal
configuration, and said adjusting step comprises adjusting the spacing (E,F) between the

cross portion (34) and an end (24¢) of one of the switch terminals (24).

4. The method of claim 3, including the step of varying the size (40,42)

of said cross portion {34) to adjust the inductance of the ground terminal configuration.




cross portion (34) and an end (24c) of one of the switch termnals (24). 4.
The method of claim 3, including the step of varying the size (40,42) of
said cross portion (34) to adjust the inductance of the ground term nal
configuration. - 12 1 9 AM 2003 5. The nethod of claim1, including the
step of overnolding a dielectric housing (14) about at |east portions of
said at |east one ground term nal (28,30)1and said one s '@ h.term na

(24) after said adjusting step. 6. The nmethod of claiml &L ﬁgbﬂmét | east a
portion (26d) of one of said switch termnals (26) overlaps at |east a
portion of one of said ground termnals (30), and including the step of

adj usting the overlappsngy %&o&%@eﬁ%aﬁﬁﬁhd@gt}?egd%gﬁéf&daﬁn?lﬁgﬁaﬁdia@&ﬁ@

between the term nals and, thereby, adjust t dance o e connector.
7. A met hod ldusingr(ii Aigatioheatdéeat partiens aftshid at lpsdan geountl tamiwd] §28.30) @ad said

swi t chi ng connector (12), conprising.,the steps of providing a pair of

swi tch tern‘i?féﬁ%“@zf?r?ﬁ)lalt{gﬂ Hlsr s 2dlusiing §jeP-engageabl e contact portions
(24c, 26¢); providing a pair of ground term nals (28,30) juxtaposed

al ongside the switch terminals, the ground terminals formng the | egs of a

general |y U shaped groénGhe frethoddkclaffinfwigiéiatat east\w gdobti@n@sd)odf dnbef xid)s
being integrally joined 7% a cross portion (34) of the U shaped ﬂround
term nal con§Wigihviamisals (26) @vertara atir#ry2 pereion phenapd spig groungdermadls (BRb 284 oss

O
i ncl udi ng t heapatiemcobetvatly tHrgerniBals b d tiiedéhys 2djustahe aped andeasfsheanheqsr. ( 34)
to adjust the inductance of the ground term nal configuration.
7. A method of tuning the characteristic impedance of an electrical
switching connector (12), comprising the steps of:
providing a pair of switch terminals (24,26) having operatively
engageable contact portions (24c¢,26¢);
providing a pair of ground terminals (28,30) juxtaposed alongside the
switch terminals, the ground terminals forming the legs of a generally U-shaped ground
terminal configuration with ends of the legs being integrally joined by a cross portion
{34) of the U-shaped ground terminal configuration; and
adjusting the spacing (E,F) between the cross portion (34) of the U-
shaped ground terminal configuration and an end (24c) of one of the switch terminals

(24).

8. The method of claim 7, including the step of varying the size (40,42}

of said cross portion (34) to adjust the inductance of the ground terminal configuration.

9. The method of claim 7, including the step of overmolding a dielectric
housing (14) about at least portions of said U-shaped ground terminal configuration and

said one switch terminal (24) after said adjusting step.




9. The. nethod of claim?7, including the step of overnolding a dielectric
housi ng (14) about at |east portions of said U shaped ground term nal
configuration and said one switch termnal (24) after said adjusting step.
- 13 1 9 AU6 2003 10. The nethod of claim7 wherein at |east a portion
(26d) of one of said switch termnals (26) overlaps at |east a portion of
one of said ground termnals (30), and 13 ncluding the stqg%gf,@&iusting t he
over |l appi ng area (36, 36A, 36B) to adjust the capacitance We t he

term nals and, thereby, adjust the inpedance of the connector. 11. A nethod
of tuning the characteristic inpedance of an electrical swtching
connector (12), conprising the steps of: providing a pair of switch

term nals (24, 26) haying, oper.at.ive engageahl e cont act rtions, .

(246, 26¢) : pr ovi di ng 1 BBF %eépdg#a{?ﬁa 7outRRIn 8 1655t 3BOBGR G@BPE&%@&M

al ongsi de | ] ' I [ it of
one gf theg‘!sa\i;at\,iC }% %ﬁh%&?&ﬁ@;ﬁﬂ%% le%;t‘:a OQEB?I Idggg%%hggé%?%ntggélhgﬁ? ({)ﬁ@@%r ound
term nal s {®@D)dingnhe atpust iadipstine tioy e brégppingg a@e @ 6386, 31, R6BYjukietheeen

said overlapped termnals to adifust t he, ca ac{etiaance (j%etwe n the termnals
and, t her eBPAEHFNFE OERYREN theiSERRA @neﬂh%rﬁéy,@ﬁhﬁ £ JRPedance qifge LaRNGEAT- of
claim1l, including the step of overnolding a dielectric housing (14)

about at |east portions of at |east said one ground termnal (30) after
sai d adjusting step. 113.A Thahedkbhamims the|lchmctAstidh anpidansaoflarpaliectriodl gr ound
termnals (28,30) formthe |legs.of a generfal | y U-shaped ground term nal
conf i gur at SBHCRINE Romisater (12), conmpnising the Steps of:

providing a pair of switch terminals (24,26) having operatively
engageable contact portions (24¢,26¢);
| providing a pair of ground terminals (28,30) juxtaposed alongside the
switch terminals;

overlapping at least a portion (26d) of one of the switch terminals (26)
and at least a portion of one the ground terminals (30); and

adjusting the overlapping area (36,36A,36B) between said overlapped

- terminals to adjust the capacitance between the terminals and, thereby adjust the

impedance of the connector.

12. The method of claim 11, including the step of overmolding a
dielectric housing (14) about at least portions of at least said one ground terminal (30)

after said adjusting step.

13. The method of claim 12 wherein said pair of ground terminals
(28,30) form the legs of a generally U-shaped ground terminal configuration with ends
of the legs being integrally joined by a cross portion (34) of the U-shaped ground
terminal configuration, and including the step of varying the size (40,42) of said cross

portion (34) to adjust the inductance of the ground terminal configuration.




of the.legs being integrally joined by a cross portion (34) of the U shaped
ground term nal configuration, and including the step of varying the size
(40,42) of said cross portion (34) to adjust the inductance of the ground
termnal configuration. - 14 19AUG003 14, A nethod of tuning the
characteristic inpedance of an electrigcal swtching connector (12),
conprising the steps of providing a baH' “of switch termnals (24, 26) having
operatively engageable contact portions (24c, 26c); providindg gjsuagy of
ground term nals (28, 30) juxtaposed alongside the switch termnals, the
ground termnals formng the legs of a generally U shaped ground term nal
configuration with ends of the | egs being integrally joined by a ¢ross
portion (34) of theld) ghapdbdpfountgttbe tharadtemwbiefimparance o ;anAies yi ng
the size (40,42) of said cross porti ont%??%gg to adjust the inductance of

the groundswitshingrenneeer (g campasing the s firet hod of claim 14, incl uding

the step of overnol dh%gf@?gnddn%aﬁ((:%l %‘%ﬁ%{-}ﬂniﬁﬁﬂ,@@%w@% loperativglpr t i ons

of at |east one grou at | east one switch term nal
(24). engageable contact portions (24¢,26¢);

providing a pair of ground tefminals (28,30) juxtaposed alongside the
switch terminals, the ground terminals forming the legs of a generally U-shaped ground
terminal configuration with ends of the legs being integrally joined by a cross portion
(34) of the U-shaped ground terminal configuration; and

varying the size (40,42) of said cross portion (34) to adjust the inductance

‘of the ground terminal configuration.

15. The method of claim 14, including the step of overmolding 2
dielectric housing (14) about at least portions of at ]east one ground terminal (28,30) and

at least one switch terminal (24).




