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electrical characteristics (such as impedance) must be controlled depends heavily upon the

bandwidth of the circuit. That is, the faster the signal rise-time, the greater the importance
15 of providing an accurately controlled impedance within the interconnect.

Becausé of their favorable electrical characteristics, coaxial cables and connectors
have grown in popularity for high performance systems. As is known in the art, coaxial
connectors provide an inner or signal conductor coaxially disposed within an outer
conductor, with a dielectric material disposed therebetween. It is well known to mount

20 coaxial connectors on a printed circuit board, with the signal conductor electrically
connected to a signal cireuit of the printed circuit board and the outer conductor
electrically connected to a ground circuit of the printed circuit board. The electrical
conneciions between the coaxial connector and the printed circuit board are typically made
by soldering. Examples of such conneclors can be seen, for example, in US Patent Nos.

45 4,650,271 and 5,495,267.

_ However, coaxial cable connectors are relatively bulky in comparison to other pin
and socket type connectors. The size of currently available coaxial connectors makes it
extremely difficult, if not impossible, to mount a large number of connectors on the
Jimited space of a typical printed circuit board. A need thus exists for a coaxial cable

30 connector assembly that allows multiple coaxial cables to be connected to a printed circuit
board using Jess space than traditional coaxial cable connectors, while maintaining the

sought after performance of the coaxial system. In addition. it is desired that sueh a
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Brief Description of the Figures

Figure 1A is a perspective view, with some elements exploded, of the inventive

connector assembly.
20 Figure 1B is a perspective sectional view of the inventive connector assembly,
taken along line 1B-1B of Figure 1.
Figure 2A is a perspective view of a plurality of integrally mollled insulators.
Figure 2B is a perspective front view of a plurality ofintegrafll_\1 molded insulators
with signal contacls and shield tubes.
25 Figure 2C is a perspective rear view of the connecior assembly of Figure 2B.
Figure 3A is a cross-sectional view of the inventive connector assembly, taken
along line 3-3 of Figure 1.
Figure 3B is a cross-sectional view of an alternate embodiment of the inventive
connector assembly, taken along a similar perspective as Figure 3A.
30 Figures 4A-4C are cross-sectional views of an alternate embodiment of the
inventive connector assembly, illustrating separation of the insulator from the housing

during connector assembly.
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alternate enbodrnent of the termnation end of the shield tube. Figure 7A
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connecti on of nted circuit
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Figure 9 is a cross-sectional view illustrating the connection of the sxgnal contact
15 and shield tube to a printed circuit board, where the ground plane is continuous and the
dielectric between the signal contact and shield tube hood portion is not air. The
connection to the printed circuit board approximates a coaxial geometry.
Figure 10 is an alternate embodiment of the connector assembly.
Fig'ure 11 is yet another alternate embodiment of the connector assembly.

20

Detailed Description of the Invention

Referring first to Figures 1A and 1B, a coaxial connector assembly 10 s
shown having a housing 12 which includes a cavily 14 containing the coaxial connector
components. The coaxial connector components include a plurality of longitudinal signal

25 contacts 16, and a plurality of conductive shield tubes 18. Within the cavity 14, each one
of the signal contacts 16 js coaxially aligned within a corresponding ong of the shield
tubes 18. The coaxially aligned signal contacts 16 and shield tubes 18 are separated from
cach other by a dielectric insulator 20 positioned therebetween. The dielectric material of
insulator 20 is selected for, among other propertics, its dielectric constant which provides

30 the desired characteristic impedance in connection with the geometry of the other
impedance controlling elements. It is desired that the dielectric constant of the insulator

20 substantially matches the dielectric constant of the printed circuit board 60 to prevent
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into connector housing 12.
The design of connector aésembly 10 also allows multiple coaxial connectors to be
20 closely positioned to cach other on a printed circuit board. 1f, as illustrated in Figures 2B
and 2C, no housing is required. the plurality of insulators 20 are secured to the printed
circuil board by shield tubes 18. That is, when the connector assembly 10 is soldered to a
printed circuit board, web 22 is trapped between the shield tubes 18 and the edge of the
printed circuit board, thereby preventing insulators 20 from being dislodged. If a housing
25 1s required for connector assembly 10, (as illustrated, for example, in Figures I, 2, 3A and
3B) only a single housing 12 for all of the coaxial connectors is needed, thereby reducing
the use of scarce space on the printed circuit board. When only a single housing is used,
there is not a need for separate mouniing means for each coaxial connector. Rather,
mounting means may be included in the single h.ousing 12 for securing all of the contained
30 coaxial connectors to the printed circuit board. The design also allows a plurality of
coaxial connectors to be simultaneously positioned and connected to a printed circuit

board. thereby reducing assembly steps and time.
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The flat surface 30 is preferably created by deforming termination end 28 in a

“coining™ or pressing process. In this manner, material of signal contact 16 is displaced
20 such that the flattened portion of termination end 28 is wider than the diameter of the
mating end 26 is signal contact 16. This confers several benefits to the connector. The flat
surface 30 reduces variability in solder meniscus size when attached to the printed circuit
board. This in turn improves the characteristic impedance tolerance of the soldered
connector. In addition, the flat surface 30 increases the solder fillet area. which in turn
25 increases solder joint strength. It is preferred that the cross-sections.of mating end 26 and
termination end 28 share the same longitudinal axis.
The signal contacts 16 may be press-fit into the inner bore 32 of each of the
insulators 20. Because of the widened dimension of flat surface 30 on termination end 28,
it is necessary 1o load signal contacts 16 inlo ingulators from the back end of insulators 20
30 in the direction of Arrow A in Figure 1A. Preferably, a retention feature 31 is created to
retain signal contact 16 within insulator 20. Because of the known spacing and orientation

of the insulators 20. al} of the signal contacts 16 for an entire coaxial connector assembly



the signal contact 16. . Describing the individual elenents in greatet? APR 2005
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round in cross-section, while the termnation end 28 15 preferably includes
at | east ,gne f connection to a printed circuit board 60.

t. f 30 f
Addi t i onal T géﬂfﬁéggggsé%ﬂmﬁgﬁh%ﬂ”3‘5 OPREULRY i btk 5 R SRRIASS H0GTS mpr ove

the abi | ijhy(a10fd inags8aBlygd. q)lqlsigﬂﬂeﬁ'ﬁl Hat ﬂ?dcb%}'ﬁéc&oj(ﬂm@gggeﬁk ;‘Qg]r] %ﬁkﬁg&wna'

contact 16. The flat surface 30 is preferably create

t er mi nat ineenrend s28aes of hotsioi ARngid it Patessihog I aeesplandmvithiesclnaihaer ,

mat eri al of signal contact .16 .is. displ.ac 20 such that the fl attened
portion of ter ﬁf&f’i'%'@ﬁa1%8“iesswﬁ‘@@fbetsﬁgm'ltlﬂéamlmttoeﬁdawﬂa&'%&ﬁi ng end
26 bBS si @Baht HeRIAEE cokfactd N SRRl LN SEXRTIBh 30enehiilSibaid & a8ARECT Or .
The flat surface 30 reduces variability in solder neniscus size when

at t ached Stheeld hebgsrrapreferably dairted homrsieet Thétsl. | The mating sgotion 8d i bthe type
characteristic inpedance tolerapnce of the soldered,. caonnector. In addition,
the flat ké’ﬁ}”f’deéggﬁ e RGUdes *’tﬂ?é“’%’&ﬁj! fi:l’éirfof‘f"ﬁllcgtls awéﬁeﬁmﬂf%ﬁiopwamﬂm w5
i ncreas e%nﬁﬁ’)‘tlﬂ?ﬁndt@]‘g%it}%rc@:ﬁ‘n%ih’r&nia})éhéam%)%%ﬁﬁéc?@r (BSOS, tﬁlﬁgﬁéﬁf&&%@“& of

mating end 26 and <termnation end 28 share the sane | ongi inal axis. The
si gnal cdftddhe npEngasctive Prpsbrdlily ekebds tdyeni nineendatsie82 cofitactald) sadh- t he
i nsyl at OljtﬁatZOr.U%C{;quaS?.'pf Jhhe .vvitdeTe(EI.dilrrensi gn og lf | at ‘gurface 0 on
tefm nation end 28 2GS PPEO RIS &SI ORI CUPY QAP e SHHRAtPdadls it o
i nsul at omsatfrigogectidve 3Packudndlded 41 ML K0a1B00wWard Remelaties tsb@ibrofe. Ar row
Ain Figure IA Preferablqyéi a retention feature 31 is created to retain

1
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portion 44 includes a closed locking seam 45 which prevents barrel portion 44 from
20 opening upon installation over insulator 20, or in reaction to the forces applied during
mating of the connector system. Locking seam 45 preferably provides ohmic contact to
evenly distribute current around the circumference of shield tube 18.
Shield tube 18 is slidably mounted over insulator 20 in the direttion of Arrow B in
Figu;re 1. Unlike conventional coaxial connector construction, there is no fixed attachment
25 (such press, crim;;, state, roll-forming or snap fit) between shield tube 18 and insulator 20.
Rather, shield tube 18 is locked onto insulator 20 or housing 12 by a Jocking element 50
after shield tube 18 has been fully inserted onto insulator 20. This attachment method
eliminates the need to app.ly hoop siress to barre] portion 44 of shield tube 18, which could
force open the seam of that portion of shield tube 18. An additional benefit is that no
30 additional assembly operations are required to secure shield tube 18 1o insulator 20. 1t will

be noted that the clearance beiween shield tube 18 and insulator 20 required for slip-fit

assembly as described herein resulis in a circumferential air gap between shield tube 18
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receivi ng a. 1CO§ES|=6{EEW ary coaxi al connector therein. The spring finger
porti ons ¥ D& {ER N ot s" 42 nmmy additionally be tensioned 'so as to nake

secure cont actaswhbiintingi e, NeRInareferdént GOMMBCHOs sprigy biasealtiblpor @bt i on 36
i ncludes a hood portion 48 which extends over the l,en_gth of t"gﬁ

t er m nat Michemndags i bedesige phinsdlatar 2BuCr Fokodn MHELYES A Rt iPGh 1¥EME on 36
of shield tube-18 al I S It i fahitiyok ound
CheS e eAhAE S0 B ARah a0 AL LSRN opl Bef s o

barrel  pautd@T@Anianehyeasr Bkelhasgdwnda Figge Seahocdkingizmenipiledsnt s barr el
portion 44 from 20 openi ng upon installation. over insulator. 20, or in
react i on fanstiohela bpsayeldgpbs &8 agpinst mrpulaRitdipsen 1hd e trBrig St em

Locki ng se 5 pref YR QVE des ' - e Y8 Kikdmbe
current 5?02)?151 %r&emrcﬁ}%ﬁh%ﬂe‘B%(ﬁl\éé]eggﬁ‘c@ﬁgeq%ag?g{)gﬁéegn 9(‘SLHiq\éll d t]l]} e 1&13 Li S

sl i dabl y shewnieHigavel B icwilibatiasul@0r exnertshen 3 bekingreloherAri0aisoBunetionsitgur e
1. Unlike_ conventi onal ,}coaxi al. connect.or . cbr%nsqt ruction, there is no fixed

at £8c hmeRias thesqlderdretyrleagainsg thegginted it Bo81d- - f or ming or snap fit) between
shi el d tube 1 ' el RALERENS exddHa8loded tHRGerkh bbsibaa kediaonte

i nsul ator 20 grrl%ﬁggg{b%gh%%f%n? gegitf}ng ee\l emsr?tESO. af ér sEi eld tube 18
has been abovd theipimerdfele pritted icivsuit hoapd 6280 wWhiihscoanizhctmneator gesehddy 10 1s

elimnates the need to apply hogp stress.to,hbarrel .porti 4 qof - shi~el d
Cube 15, SFEh AGGPHEN FOPER e e Y Saor TRyt B sP MRl 570 Lbe
18. An aggj ddnpRdborPRNeitdd éiscuitiard160,30cR8kdb @& ngpssait jempknavhoms are

required to secure shield tube 18 to insulator 20. It wll  Dbe ngted t hat
t hd5cl eathnere Bbe wertactdhsteiamey peendoungrdly Siomthsrhord nogRn 1@t 518U i p-fi t

seoerbly 9 SRS NEI ST S L D kS bl oot veer
Thi s air igppdiireenetroiing lkeomepe déticaemtnitiol dridngr plagmiatrgtef pexteid
connect Orin\avgrsd?ynglo)r/ri the hood portion 48 (see Figure 6B) so that the inner Jongitudinal edgés 56
of the contact feet 52 are the innermost portion of the impedance controlling geometry of
20 the termination end. -

As seen in Figures 2B and 2C, shield tube 18 cooperates with web 22 to ensure
proper alignment and orientation of hood portion 48 and feet 52. Specifically, as hood
portion 48 rests against web 22, shield tube 18 is prevented from rotating, thereby
ensuring feet 52 are in parallel alignment with the surface of the printed circuit board 60.

25 In addition, shield tube 18 is prevented from over-extending onto the printed circuit board
60. |

As noted above, shield tube 18 is preferably formed from sheet metal. This
confers several advantages 1o the connector assembly, including: reduced cost as
compared to machining, molding, extruding or casting manufacturing methodologies; ease

30 of forming locking element 50; ability to use pre-plated stock o further reduce cost and

provide greater plating uniformity; and reduced roughness of the surface finish. This last



As shown in Figure 2C, |ocking elenment 50 may be a spring biased tab YR 1005

barb which engages the back side of insulator 20. Or. as shown in Figures

3A and 313%AUekMy 5 el ement 50 may engage housing 12 to pPEU@ENISHIlel d

tube 18 from being renoved frominsulator 20. In a connector |ike that

shown in Figure 3A Ioc{Ti n%l element 50 also functions to bias shield tube

18 agai nst' i HETHFSCEP S UHE: R E2 meliag Splaces iowerainsegiosrand wibdriawg) any ai r

gap , vhi choneeslla6d fes i aneg.. | connector |ike that

shown in Figure 3%&]_;35\?t Rgﬁé?l f?ﬁgglﬁg){ g&%@égépgﬁ]%ﬁ?&ﬁ%ﬂi ng el ement 50

al so functions ths g eiscufimoasobdles whixtitthd 20 agaionatsehitgy PR DR ed

circuit-board Th@shoo (P,orti onﬂ{l&e of shield tube 18 extends over the
A15°¢6

| engt h of mS|hfgdne hPE: 01 84 fanepiderataciynane! dre eraingtipmerd 28 iof sighs! boar d

60 t® whi ebnta@ard Ald CAHNE P’ | S SSSHEEs, AlL hough not
required, the hood portion 45 %?glﬁgiraa%f%%ﬁg &1 ngJH%Cg 'a S?‘é‘@tnggg”‘?y?"

connect i oetgropnd pireut wildayiatis b2 arcpré teratiyohnadd bY tRahAGH A8 pSHioAtdrle Means
known in é% fdhtebait' Th&\. cglrsgt act, feet 52 may extend outwardly fromthe hood
portion 48 CSEPEMG0A ROTUGRY ELE minuRizE e formarioek soidrsimerBseus 66hnde por ti on
48 i s thecompalemsinHe@H 200 I.le - L Ling,.geonmetry of the
term nation end, girpema; gl teﬁg%g%]ééﬁégﬁggﬁﬁﬁp% 33/”‘1\1!38%1ﬂ?‘71%g%6 nlﬁ'grti on
48 (see FrYdeep®iB)t iserefheablyt tesd meze toahgividtiliofale SekgesoM@ct Bt dogorcNbact
fe 52 are ihe_ [nnernost rtion of .the inpedance controlling geonetry of
20€£t e te%ﬁ%“hgl% g‘ﬁr}gﬂﬂ?“" B 8‘irﬁ“‘?ﬂ1§%’ﬁé§- It manper, disichppciagistic 18

cooper at empédalcnehthd2ohReceRISWIEbe RIRRENY 3k |EoHefdilgn of hood
portion 48 and_feet 52. Speci f]i caLIII Y, asyhg%%@@gg?]%%ﬂdei@gr@%?@%gai nst web

22, shield tubdbt&opd pprtopetdt aftshieldnbeotSavhial patiiatly sbyrousdssigiahgoftaat] 652

i i ] t.ne rface of the printed circuit board 60.
2 Tn ada b Bace b MR bontha YoM SpaN R B e = dhPBv e Exewirdiong sisrite ne
printed cimmpuiatcdidatite &inedsr. n@h@d?&bﬁgf%,de%@ﬁ&ln@oﬁ whegidBeirk &Eﬁ@&ﬁﬂ?l y

heet netal . This_ confers several advantages to the connector

aasnol y. SPHICOIRIo prsbise Jaod perionis oohpaietd e rcHdietyeiicohdl bo.
Focking o enoar &gl o bRl JIFL BRRYE R E TR ] Penorel Peduot cost
and providEngl whichrfophathertgusingflaranidttye imodtgreduced roughness of the
Surface finis hThc-er Q(i)ﬁsnelc%?—tass?:mzbl}? né?%ezc:%gﬁ gured such that when the connector assembly

is attached 1o a printed circuit board, the combined conductive and dielectric elements of

20 the coaxial connector and the printed circuit board approximate a coaxial geometry for
transverse electromagnetic mode (TEM) signal propagation. An example of such a
configuration may be seen in Figure 10. In such a configuration, it is preferred that the
dielectric constant of insulator 20 is approximately the same as the dielectric constant of
the printed circuit board substrate material.

25 In designiﬁg and constructing the coaxial connector assembly described herein,
numerous factors influence the characteristic impedance of the connector. The
characteristic impedance qf the length of the connector termination end is preferably
designed 1o be slightly higher than the desired “target™ impedance. In this manner, {inal
“rimming” to the desired impedance can be made by adjusting any or several circuit

30 board impedance controlling elements, such as solder pad dimensions and spacing, ground

plane area. dielectric thickness and substrate dielectric constant.



WD 02/ 35660 PCT/ USOL/ 05601 advant age reduces plating wear on mating 77 APR 2005
surfaces, lowers insertion and withdrawal forces, and inproves high
frequency, performance of the connector. The printed circui tpdgpadodn&fit 0
whi ch the“@&hﬁéé@gr assenbly 12 is secured includes solder pads 62, 64 for
sol der attachnent of the term nation end 28 of signal 5 contact 16 and
contact feet f Leld . coaxhad NP&6E BEscriPsd BESMH Wil td gure 7B.
t he ground ci %]&‘ﬁtp%%‘%@%l%gﬁs %@'hé?g}égﬁ\e%gﬁiébﬁy ou%tb\lislard of t\he i nner nost
portion efcophiged BPtiRtsd skilibe ihtedrpdidrieoansR. insomaminstcreestshebbingrafdb on of
sol der nmeniscus 66 in the controlled irrpedancg area of lih .connector. In
addi t i onshielfeubgscusingmmatig With ARPIIELFANAREIOT 8Y g8 2 PALF B4 17 EVhraef ¢ abfy
~close in;size t et Be LSomb 80&der A6 e i@l dRPBA R 3 dogxid0

m ni m ze]rfhé%fto@ﬁépﬁéwbﬁﬂ%lﬁéeo%tgg?]ﬁ%ﬁ?’s&t‘:ﬁ?%@? ILr{th Hi S rrar’:ne]r, t he l
chapact ecbsidcrs.iBpeeanoareinitdrelly inmed tvoth insbihtopeGramd mlsing &% hedt ed by
the sol deri ng operation. The hood paqrtion .48 @f shi ﬁl d tt.ut()]e 18 i@h
partial | §N$0f figanusb 37 grreeadniulplprsyd. Bacriens J0ie Y At s Lo sl e i n
such a o 1830889 sCART ARkl ibovi ATRS HAR&fesh Qfopt he
connect g?]?&%?gﬁ)s%g%’%gﬁ"s %ﬁ%ﬁggﬁgqg’n&ﬂle di elaeétpr?vé bet ween tshe ES

si gnal coot geing Imgandidt he hood portion 48 of the shield tube 18. The

di el ectric may be ei,theg air (see Fi glqre 8¥a'or a na erial, other tham air
(see Figure 9)AS abskdifqnabpramplrehQisig | -aterRErP iRy Oh A FBRRY ¥ RRAAFSAEY ng 12
angd st he insgl : SV, PRSSERbK, D¢l QRREb@YEREheUGHR: that
anrq t he cggﬁ \gr%l?%nr&gges!gﬁﬁ gﬁg?s atta}ﬁredg{?ga%‘fnt ed cirrcuit bolar_dp, t he
conbi ned needdototsitand eatic:lyliogtrentodipredrehiof shigd tulgol & ke thad tha sldes dvinisct or

and the pri , ted circuit. ard approxi nat e coaxi.al oret. fion L ransverse
el ectr onﬁ’@ﬁ?@?"‘l %‘S%@énipfﬁ%ﬁ' é?s&fﬁg‘”ﬁﬂ%gaﬁﬁ‘é‘% ?brp%cg%tgg% g?rrpljlzgé%%gs} g@hlhé

confi gur ldrdht ABYrdHoFRIRA ih Roldig! &, 13 eRsurd thas ki bldaub@ni8 gremat inadveriehtly s
preferred that- the dielectric constant of insulator 20 is approxi mately
the sane dagpladed. di electric constant of the printed circuit board substrate
manerial. 25 1, dehont 0g AR GOORbENGE DD B PG aRARGRIAL o A38STDI Y
deScCri bed herei'n,” "nuneérous factors intluence the characteristic inpedance
of the commnecéfonodifib@ionshaiange end sitisttutiop édemtenpiktedhe theefogtdoing t he

connector termnation end.is preferapl desi gned t.o be slightly higher
than t he WEIPSUET 2nd Hi 3pupe ”’sfaﬁg"esoﬁgﬁlegga%ﬁst‘ﬁ?]ée ‘r‘r’é‘ﬁ%‘%?“,emfsi £ bk a“[’glloh‘h‘igng' ' to
the desi r\@ﬂ]éﬁ@%@ﬂ’@ﬁﬁn??@, 28 oFBHRr Panaed. Ustdondin@RY itQ8 asiR¥sfiat itk feui t 30

board i npedance controlling el ements, such as solder pad di mensions and
spaci ng, appouded claims be construed broadly and in a manner consistent with the scope of the

20 embodiments disclosed herein.



pl ane area. dielectric thickness and substrate dielectric constant. 972 AR 200
APR 2005 WO 02/ 35660 PCT/ USO1/ 056,01 O her possible variations of the
inventive connector described herein will be recognized by those skilled.
in the art. For exanple. in sone instances stubbing of the shield tubes
during mating with another connector may be a concern. In this case, as
seen in Figure 10, anti-stubbing free-standing barriers 70 may be provi ded
bet ween the coaxial 5 connectors. Barriers 70 are integrally fornmed with
insul ators 20 and housing 12, and exCLAIMS om web 22 bet ween insul ators
.20. Barriers 70 prevent a ITB.tI ng connector shroud (not shown) from _
damagl ng shield tubes |I S, and additionally provide an overstress stop for
spring fingens 48 codsiahcoratdidn assambbxbmatachinens kag arintedcircaitdboend,any of
a variety of sha\%es and,,10 conf. qurations other than those shown. For
exanpl e, Figure TF 9EIWY 5?'88”?‘H§t housing 12 need not extend entirely.
over hood portion %oﬁteshlmelsmgt(uﬂh 18, so that the solder joints nmay be .

vi sual Iy inspected. ; o [ﬁfﬁ'i i ng
| ocki ng el ement 50 aé’é’r&‘tz \é}qsd}l %@i@%oﬂton@@%fﬁeﬁ;ﬁ%ew i %I d tubes
18 are not inadver t(@ad %wast;b'lea’li'e@"wwf "Fﬁ‘efét"ral(?ﬂbtﬁ'ﬁﬁgral“vﬁg'fmﬂ? W

enbodi nents have bes E(ﬁ}g ribed, a wide range of nodifications,
change and substitution is conte ‘ated in the fore 0|ng di scl osure, -and
in some instances sﬁ)ﬁbﬂri"@ut‘{ﬁr’@!ﬂ"@ﬂ"ﬁé’géﬁbﬁﬁﬂ%ﬁtQB of tiePHRIBY Wi t hout

a correspondi Ng USEfQH ,cmk@ef,;afc&a(m%axv&nﬁwcdtagwkhm ) ubﬁ-eapmaﬁgloﬁbe t hat
the' appended cl ai ns % i

e constr ed broa nn consi nmt with
the scope of the XU tBRmAbRHBMHEL "E‘I"Efﬂ"{)zg%) ﬁé]f:gl Eth%g%?ag ﬁoéé CLAI VB
1. A coaxial conneqhg&dmgsaamﬂtmgfmd (@60 Sshemntectiog 4o prrenipeccati rcuit board,

th nbl | at
e assertly compr ) e S8 Bl ShAGab A cohrbltig LUl a0

circuit board (60); and

- @ plurality of longitudinal shield tubes (18), one of the plurality of
shield tubes (18) surrounding a corresponding one of the plurality
of insutators (20) and concentrically positioned abouf -éach of the
signal contacts (16) therein.

2. The coaxial connector aésembly of claim 1, wherein the ph':raliw of
insulators (20) are integrally formed with each other.

3. The coaxial connecior assembly of claim 1 or 2, wherein the plurality of
integrally formed Insulators (20) are connected to the outer housing
(12) by an integrally formed web member (22).

4. The coaxlal connector assembly of any one of claims 1 to 3, wherein
the housing and insulator are formed from a dielectric material.

5.  The coaxial connector assembly of claim 4, wherein the dielectric
constant of the housing (12) and insulators (20) is substantially the
same as the dielectric constant of a substrate forming the printed

circuit board (60).

10



(12), each of the plurality of insulators (20) integrally -forned wi t b2 APRE00S
outer housing (12); a plurality of |ongitudinal signal contacts (16), one

of the plurality of signal contacts (16) coaxially located within a :
correspondi ng one of the plurality of insulators (20), each of the signal
contacts (16) Including a mating end (26) for connecting to a reciprocal
connector and a terminal end (28) for connecting to a printed circuit

board (60); and a plurality of |ongitudinal shield tubes (18), one of the
plurality of shield tubes (18) surrounding a correspondi ng one of the.

. plurality of insulators (20) and concentrically positioned about each of

the signal &ont Jbexogsia) cd:ﬂ\lwcei:rr‘assémbwlﬁfﬁ@ﬁbhé'of‘é%ﬂ?qtmsa@rtﬁpg?+y of
claim1l1, wherei nt%@(;:qjﬁkyé%l i t! ﬁ)f i Bsul ators éﬁZﬁOi‘a are-integral Ty torned
with each other. "3 i(AP) eWendqvsr the sa ngih ef thewignal ~ 2, wherein
the plurality of comtatesgfiE)ly fornmed I nsulators (20) are connected to the
outer housing (12) by an integrally fornmed web nenber (22). 4. The coaxi al

connector assenbly of any one of clainms 1 to 3, wherein the housing and
i nsul at or ar &. f ofhedodxisheanriictdressemblyon @sineb, wherdih@aeR 3k shRAIECT O

assenbly of clai ' e, di tri.c onstant of the_housing (12)
and insul ators (?&%si(\sm&%é%e}% gg{"?l(?@ea&?‘é?f& tgg tefRing) epd £28) of st ant
of 0 substrate fYBRFIRYNEIE (36) e éafm sunface mobatatde (633)(5630 2 2 APR 2005 6.
The coaxi al connector assenbly of any one of clains 1 to S, wherein the

shield tubes_(18) extend over the entire length of the signal contacts
(16). 7. TheBcoaXkiafordehromnsgetogeseembly affaryl ciemfclaniiel ¢o 17, adsdre t he

shield tubes (1#)k rmbgh ~hy : errinal eng 28)  of
LTS, g e gy Qoh Pt BT o B (ORI B0 (20

9. The coaxial connector assembly of any one of claims 1 to 8, wherein
the terminal end (28) of the signal contact (16) includes a flat surface
(30) for mating with the printed circuit board (60).

10. .The coaxial connector assembly of claim 9, wherein the terminal ends
(28) of the signal contacts (16) are substantially rectangular in Eross—
section.

11. The coaxial connector assembly of any one of claims 1 to 10, wherein
the shield tubes (18) are slidably mounted on their corresponding
insulators (20).

12. Th.e coaxlal connector assembly of any one of the preceding claims as
far as depending on claim 3, wherein the web (22) has a thickness of
less than % wavelength of the highest frequency for which the
connector.assembly is designed.

13. The coaxial connector assembly of any one of claims 1 to 12, further

comprising anti-stubbing barrlers (70) between adjacent insulators
(20).

11



B. The coaxi al connector assenbly of any one of clainms 1 to 7, wher ei B2 APRO0D
mating end (26) of the signal contact (16) has a circular cross section.

9. The coaxi al connector assenbly of any one of clains 1 to 8, wherein the
termnal end (28) of the signal contact (16) includes a flat surface (30)
for mating with the printed circuit board (60). 10. The coaxial connector
assenbly of claim9, wherein the termnal ends (28) of the signal contacts
(16) are substantially rectangular in cross- section. 11. The coaxi al
connector assenbly of any one of clainms 1 to 10, wherein the shield tubes

18) are sligdably t | org espondi n insulators (20). 12. The
((:oa2<i al conng%'t o)r( cg%gglr@ﬂgggté g%é’"&@g flé'f' agﬁ‘ré}'rﬂ?%ct@d? R ”Eelddf‘ﬁ%‘('taggaff’ar as
dependi ng on cl dhma@Bsemhlyrcampridicg:web (22) has a thickness of |ess than
1/ A wavel engt h of Irs uen or i C e connector , assenbl

i s desi gned.g 13. Ttﬁg‘ﬁ‘é@é@rgﬁ%&é{%e f%'r%yeé{si?@‘r'rlﬁm? rsg?bgrﬁ?cgr?ztﬁ? Plyralitys 1 toy
12, further conpr icfinsylatensi (26) shaceryfrbaw st lesst dr0idibednmansuiadiraent :
i nsulators (20). ],; a%d‘%fégp'ﬁl}ﬁg’gﬁ‘gg’f“de&'}ce(ﬁg%ﬁégﬁ%nneCtOr assenbly for

attachnent to a printed circ |y conprising: a
plurality of | ntegPaivspitehiensitvdoniaians ceaGrrs @60hooé of bise pluts@yi ty  of
insul ators (20) spae b @meads j j 0) by an
integrally forned We'tg)ig genberﬂ(ti_g)f?)s%o%v gﬁfé?gg%tqlgﬁgoﬁﬁfaﬁé&ngioé'ﬁal :
contacts (16), one©°bth& I’fé"ﬁi’FnPﬁi"ist‘WWéf(ZQi)'gfmf% of she signal comactoga)al | y

located within a cwam;padﬁmgm (26 fof Benmdctina!thta/ redd r%gém ators (20),

each of the signal contacts (1 dncl’'uding a mafing en ) for
connecting to a reEPYIRSE 2bh FeEting! eth(28)far sennactisado e@jntedr connect i ng

to a printed circuit board (60); and '
a plurality of longltudinal shield tubes (18), one of the pluraliﬁf of
shield tubes (18) surrounding 2 corresponding one of the pturallty
cf insulators (20) and concentrically positioned about each of the
signal contacts (16) therein.

15. The coaxial connector assembly of claim 14, further comprlsing an
external housing (12) surrounding the plurality of insulators (20).

16. The coaxial connector assembly of claim 15, wherein the extermal

housing (12) is integrally formed with the plurality of insulators {290).

17. The coaxlial connector assembly of any one of claims 14 to 16, fﬁrther
comprising anti-stubbing barriers (70) between adjacent insulators
(20).

18. The coaxial connector assembly of claim 14, wherein the dielectric

constant of the insulators is substarntially the same as the didlectiic
constant of a substrate forming the printed circult board.

12



circuit board (60); and a plurality of |ongtudinal shield tubes (18),28$@R2w5
of the plurality of shield tubes (18) surrounding a correspondi ng one of
the plurality of insulators (20) and concentrically positioned about each
of the signal contacts (16) therein. 15. The coaxi al connector assenbly of
claim14, further conprising an external housing (12) surrounding the
plurality of insulators (20). 16. The coaxial connector assenbly of claim
15, wherein the external housing (12) is integrally formed with the
plurality of insulators (20). 17. The coaxial connector assenbly of any one
-of claims 14 44 1 r L i r (70) bet ween
adj acent | nsu]I at Oﬁ’?e digfg&? cggﬁ@#ﬁ?é&gﬁ%lg{%é ’ZBHQ&Q;&%&@& 1e fo‘f claim 14,
wherei n t he di el estherein therterming! eod (Eﬂ)eoi Mlgnaimnta:tssm%}stmud&slé y the

ireuit board. 1273 S0pe CROCRY BeY i SHPBHAES QIR OGP Of Tany

one of clains 14 to 18, wherein the termnal end (28) of the signal

contact  (16) Fonc! g Sodyial kdlnbdr! AGEmcAPbe Loim TB! LA SR Mg Drbated

circuit board (60) e coaxl al ¢onn oF “AsS8
the flat surf aces(3QB®f) egsih efble mivrafihcofsianalldontpcys (bﬁ)gwml cqmﬂneact s (16)
are copl anar 13 -
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