| MULTI - CHANNEL | NDI VI DUALLY DEFI NED CONTROLLED | MPEDANCE CONNECTOR Fiel d
of the Invention [0001] The present invention relates to electrical signal-
i nt erconnect systemused for coupling signals between circuit assenblies,
and nore particularly, high-frequency ¢onnectors with nmultiple

transm ssi on channel s conprising pre-fabricated pogo or connector pins

coated with dielectri v, f QA& i ctivity, shielding
and i npedance nat chi ng\qﬁ&ﬁ'ﬁgﬁﬁgﬁ%%&fﬁgﬂgﬁgﬁﬁd of the Invention
[ 0002] Hi gh perfor manc& ONTRGLDED IMPEDXNICEQTORNECOTOR ¢ nodul es and
assenblies are essential conponents in many design, testing and production
applications. The choice of high frequency connectors is |imted. Sone
popul ar configurations include RB\Nj -mniature type RF
connectors. Wilst smaller RF connec ﬂglrhgrigﬂ%i&gs SMA, SMB and SMC al | ow
nor e i nput-out put connections per unit area or volunme, they are not

suf fi ci enfobgjconpacthe prevént dgdendbal rélbryithlefectrRal SRR iaRBdInBAI FBEm URe
controlled inpedance connector assenbly of the present invention provides
conpact alod GonBNase signls betivigan; cwmwpmébm@@@imwe rartieHayyolish-freggency

char act eféo?ﬁlé&ofs”%ﬁ&a?xﬁﬁﬁ@fe. R dniS 48R ”@lagﬁélé‘ oifpHsing %?e-‘i’ fichRd B%) Granged
by plugging or inserting suitable pre-fabricate receptact s or go pins
coat ed w ¢dnneétet pimk chated Ivethy diglectricosledves o presidinpdsipgal Sohaetivity, shigdingi n
type connectors. [0003] Sl der. type.connectors have w dely been used,
especi al | 304 lﬁlpd?a‘?ﬁfgt‘@tc ?Oré yidualfhepisdht s. The control | ed i npedance
connector of the present invention can be configured as sol der type
connectors for high-density I/O connection of high frequency anal ogue and
digital signals. Furthernore, Bakkgpuadaftheveation syst em can be confi gured
as pogo pin connectors, which are well suited for applications requiring

short set-up tine, igh reliability and rel ati vel | ong usage cl e. _Pogo
pins are Bg el ectHF@glpe Haa%qeorcg)r/mectors Ses?gned fgr e(fec romsc gmoc%ﬁes and g

assemblies are essential components in many design, testing and production applications.

The choice of high frequency connectors is limited. Some popular configurations include
BNC, N and sub-miniature type RF connectors. Whilst smaller RF connectors such as
SMA, SMB and SMC allow more input-output connections per unit area or volume, they
are not sufficiently compact, low cost and flexible for many applications. The controlled
impedance connector assembly of the present invention provides compact and inexpensive
multi-channel connection. Furthermore, the characteristic impedance of each channel can
easily be defined and changed by plugging or inserting suitable pre-fabricated receptacles
or pogo pins coated with dielectric sleeves into the corresponding solder or pogo-pin type
connectors.

[0003] Solder type connectors have widely been used, especially in computer and
audio equipments. The controlled impedance connector of the present invention can be
configured as solder type connectors for high-density I/O connection of high frequency
analogue and digital signals. Furthermore, the present connect system can be configured as
pogo pin connectors, which are well suited for applications requiring short set-up time,
high reliability and relatively long usage cycle. Pogo pins are good electrical conductors
and they play a critical role in determining the overall electrical performance of said
connectors. As shown in FIG. la, a conventional connector assembly 100 comprises a

plurality of pogo pins 110 housed in cavities 121 of electrically insulating slab 120 which



and they play a critical role in determning the overall electrical
performance of said connectors. As shown in FIG l|a, a conventional
connector assenbly 100 conprises a plurality of pogo pins 110 housed in
cavities 121 of electrically insulatinggslab 120 which 2 provides
positional al i gnment, mechani cal support and electrical insulation to said
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hi gh-fre | .travels into or out
g ch:h Xg % -frequency connectors must meet the increasing bandwidth requirements

as a result of the trend towards employing higher processing speed, higher frequency RF
front-ends for miniaturization and portability, and wider signal spectrum to achieve higher
transceiver sensitivity. Conventional connector designs 100 may result in poor signal
integrity when handling high frequency analogue and digital signals. The impedance
looking into the input-output terminals 131, 141 of said source and target boards ranges
typically between 50 ohms and 100 ohms. When a high-frequency signal travels into or out
of an input-output terminal, a portion of said signal is reflected at the interface between
source / target board 130 / 140 and the corresponding connector channel 150 unless said
channel has an impedance matched to the impedance of said terminal. Said reflected signal
not just causes return loss but also leads to undesirable signal coupling and interference
within the source and target systems 130, 140. The reflections are quantified by the S;; and
Sz2 parameters which are typically frequency dependent. Return loss leads to attenuation
whereas poor frequency response causes signal distortion and they may cause high false
reject rate in a manufacturing line. Signal cross-talk is another drawback associated with

using conventional connector designs 100 at the higher end of the frequency spectrum.



of an input-output termnal, a portion of said signal is reflected at the
interface between source / target board 130 / 140 and the correspondi ng
connector channel 150 unless said channel has an inpedance natched to the
i npedance of said termnal. Said reflecged signal not just causes return
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frequency % suﬁ)%%?ﬁgdalglciléﬂegth 51?;?131' gl?d harmonic frequency in accordance with design
requirements, and suppressing signal cross talk and interference typically experienced in
conventional connector designs. There is a further need for a connector design capable of

interconnecting multiple models of source devices having different input-output impedance

profiles.

Summary of the Invention

[0005] The connector design in the present invention comprises multiple
transmission channels having pre-fabricated receptacles or pogo pins coated with dielectric
sleeves for providing signal connectivity, shielding and impedance matching for individual
channels, with the objectives of providing maximum signal power transfer and shielding
against unwanted mutual coupling.

[0006] According to one aspect of the present invention, said connector comprises
a plurality of transmission channels disposed in an electrically conductive slab, and each
said channel comprises a receptacle or pogo pin coated or wrapped by at least one

concentric layer of low-loss dielectric sleeve disposed along the longitudinal axis of a



requi renents, and suppressing signal cross talk and interference typically
experienced in conventional connector designs. There is a further need for
a connector design capable of interconnecting nultiple nodels of source
devi ces having different input-output igpedance profiles. Summary of the

I nvention [0005] The connector design in the present invention conprises
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[0009] The multi-channel controlled impedance connector in the present invention

has the added advantage that it can be machined to the exact dimensions of existing

connector designs for direct replacement.

Brief Description of the Drawings

[0010] Preferred embodiments according to the present invention will now be
described with reference to the figures, in which like reference numerals denote like
elements. |

[0011] FIGS. 1a & 1b illustrate respectively the cross-sectional side and top views
of a conventional pogo-pin connector.

[0012] FIGS. 2a & 2b show respectively the cross-sectional views of the
controlled impedance pogo-pin connector before and after said connector has coupled to

both source and target systems.

[0013] FIG. 3 shows individual pre-fabricated coated pogo pins of the present
invention.
[0014] FIG. 4 shows individual pre-fabricated coated receptacles of the present

invention.



concentric dielectric sleeves having predeterm ned dielectric
characteristics and dinensions is also disclosed. [0009] The nulti-channel
controll ed i npedance connector in the present invention has the added
advantage that it can be machined to thg exact dimensions of existing
connector designs for direct replacenent. Brief Description of the Draw ngs
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cross-sectional side and top views a conventional” pogo-pin connector.
[0012] FI @ph;z&tqeam@mmlngm&ml@@ltxmmmmss sectional views of the
control |l ed i npedance pogo-pin connector before and after said connector has
coupled to both source and target systenms. [0013] FIG 3 shows i ndividual

pre-fabricated coated pogo IntaidedDedchiptiohaTehé Invefrient i on. [0014] FIG 4
shows i ndividual pre-fabricated coated receptacles of the present
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houses a po
concentric dielectric layers 211 & 212 for a two-layer design. The end plungers 112 of said

pogo pin emerge out of said conductive slab 220 through the openings at both ends of said
cavity 221. The choice of thickness and the effective dielectric constant of said dielectric
sleeve are essential to achieving matched impedance. Conductive slab 220 is made entirely
from or coated with good electrical conductor at the highest signal frequency of interest.
Ground terminals 260 of source board 130 and target board 140 are suitably positioned
around their corresponding input-output terminals 131 such that said ground terminals 260
come in alignment and contact with conductive slab 220 when the signal terminals of both
source board 130 and target board 140 are in electrical contact with the corresponding
pogo pins 110. FIG. 2b illustrates said alignment of source and target signal and ground
terminals. The pogo probes 110 are made from gold-plated beryllium copper or any other
suitable electrical conducting material and they have two end plungers 112 or they could
be single ended (not shown). The plunger tips could be shaped in a variety of ways for
different mechanical and electrical requirements. Said tip shape includes but is not limited
to flat, round-edged, convex, concave and facetted. The distribution of pogo probes in the
connector is determined by the terminal configuration of said source and target boards 130,
140.

[0017] FIG. 3 illustrates individual pogo pins pre-coated with single-layered 290
or multilayer 291 dielectric sleeves. Each coated pogo pin exhibits predetermined
characteristic impedance when inserted into a channel cavity 221. The impedance Z, ¢, of
each channel is approximated by the square-root of the ratio of inductance per meter length

Len divided by capacitance per meter length Cg, where inductance Ley o log (deaviy /



fully enclosed by dielectric coating or sleeve 210 for a single-Ilayer
configuration and by concentric dielectric layers 211 & 212 for a

two-| ayer design. The end plungers 112 of said pogo pin enmerge out of said
conductive slab 220 through the openingg at both ends of said cavity 221.
The choice of thickness and the effective dielectric constant of said
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For single-layered sleeves . ) ) _ ) ) _
[0018] For channels using two-layered dielectric sleeves with the inner dielectric

layer having outer diameter Dgeever 214 and dielectric constant €1, and with the outer
dielectric layer having dielectric constant €5, the corresponding channel characteristic
impedance Zoan =  Wo/(270)*V{In(Deavity/Deonductor) [IN(Deavity/Dsteever)/Erz -+ I(Dgteever/
Dconductor)/ €11} Where U, is the permeability of free space. The total number of concentric
layers used can exceed two and is only limited by the volume between pogo pins and
corresponding cavity walls. For a channel using pogo pin coated with two layers of
concentric dielectric materials with the outer layer having relative dielectric constant close
to one and an inner layer having dielectric constant greater than one, the resultant channel
impedance is inversely proportional to the outer diameter of said inner layer. This provides
a convenient channel impedance tuning means wherein possible discrepancies from the
desired goals can be offset. Said discrepancies are mostly due to mechanical tolerance of
machined parts and pogo pins.

[0019] Referring to FIG. 4, the same dielectric sleeves 210, 211 & 212 can be
employed to wrap around cylindrical female connector sleeves or receptacles 410 having

the same external diameter 213 as the external barrel diameter of the pogo pins in FIGS. 2



with relative dielectric constant Er, the channel characteristic inpedance
Z0,eh = 138 log (dcavity / deonductor) / Er0'S, which is essentially the
characteristic i npedance expression for coaxial cables. Since

hi gh-frequency signals tend to propagate on the surface or skin of a
conductor, the non-solid construction of pogo pins does not cause
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0go pi ns 019] Referrin o FIG. 4, the sane dielectric sleeves 210, 211
z ngpcanf‘?‘B%-??e colmector 510. gaié male pins 420 have first ends 421 disposeg inside said

enclosure 522 and second non-mating ends 422 emerged out of said enclosure 522 for

insertion into (528) target system board 140 for soldering to electrically conducting pads
112. A layer of electrical insulation 524 provides said male pins 420 with the mechanical
support and electrical insulation. FIG. 5b illustrates male solder type connector 520 mated
or coupled to female solder type connector 510, with male pins 420 inserted into the
corresponding coated receptacles 410, enclosure 522 slid over slab 220 and the ground
pads 260 on the source system board 130 electrically coupled to said slab 220. All said
male pins 420 and receptacles 410 are soldered (530) onto the respective pads 131, 112.

[0021] The connector designs of the present invention have made it possible for
users to easily configure a multi-channel connector with pre-fabricated receptacles or pogo
pins coated with concentric dielectric sleeves having predetermined dielectric constants
and dimensions to achieve a required profile of channel characteristic impedance values
when said coated receptacles or pogo pins are inserted into the corresponding channels of
the conductive slab 220. Said coated receptacles and pogo pins are removable and

interchangeable which allow easy impedance matching as per design requirements.



enpl oyed to wap around cylindrical fermale connector sleeves or receptacles
410 having the sane external dianeter 213 as the external barrel dianeter
of the pogo pins in FIGS. 2 7 & 3. Receptacles 410 are good el ectri cal
conductors having a first end 411 flushgwith dielectric sleeves 210, 211 &
212 and a second non-mating end 412 energed fromsaid dielectric sleeves

f | deyj t boar d. . Coat ed tac|es 402 & 404 .are pre-
fabri cat e PBr ts. f obhq,SBnHRICERIPIATE R8o-PYbEORBHIECRORE Figtithgivendon”

el ectri caélovildc omsbierailpdbe alstRgWdibdMrbh GRAPHKI P ¢bhfidRattohl o SoRRANONAIN

FIG 5a. Since the cor.resgondl ng dielectric ~and conductor dianeters are
i dent i cal capaesieepssemblien i FHogh), pihich pgoinsyater 130 fas@adpfgeaductive stabat ed

recept acl 0 in.El 4. the channel char.acteristic imedanc

e pr bsor ortd firBousd Foep thins: Andeed My RATSR BRI EpRIcToh e, drRER BRI 200
are appl tiglalyl against ¢dvity el oy psid eResiKsck witkbut hy lsd dRlidleanetiegves

vari abl e Dconductor = Dreceptacie (213). [0020] Referring to FIG 5a, said

first end¥ sppeersf Theopresent invantion areddes1d selpion f duee myatos psobdems pssasipted

ot | nai h-fedhefly bitEeO BB & <R Py BE iRIOREL BF i ucPBhdhnSand
sour ce sybd ersipoal dr thB€d ftormsieh dhosengf tthe padiee Ll takhet beurde dyociiosimgmal e

sol der type connector 520_. conprises | e pins 420 disposed partiall .
Cnsi de an BRI, diamessrs, for,boj f?aaﬁte-sgfﬂean%p}&gpn@nszldﬂ Speedo | BUEDE 522

I s shapedy; [ heidhsimBlk t or
510. Sai ddlﬁgfgicps?%sve E1bt2r %oﬁgege."g{?\?gﬁ girtlsgg %%&d%g%ggé%f% Fﬁcst}ogle sa?éﬁ&gﬁ S’I%os ure
522 and sessdridr powerandi grguahttsmi@. Seemghy tieugroohdesladondectiviectabr 220322 ahor

' tion.intg (528) t t temb 140 .f | d to electricall

conduct | ngBset &4t28 sRimEss. 5 p Windeer e hinBinReaRakBikng Fudriiond o

mal e pi nScr@?@taﬂdstdﬁdtiﬁ@rmhéﬂﬁféﬁ|hig}§ﬁ@<?%b%g%ﬂal§|;ﬁ dghelodgdSdoatihe110.Fl G
or

Sb illustrates male solder t ge connec mated or coupled to female
sol der t ypeirdlnepstadopogeipins ZPY.n2Heare rethpvabloand interchangeable svhidheallow easy
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[0023] The multi-channel controlled impedance connectors 200, 510 & 520 in the
present invention provide a low-cost yet effective solution to the classic problems of
interface impedance mismatch and unwanted signal radiation causing mutual-coupling
leading to cross talks, adjacent-channel interference, inter-modulation, amplitude and
phase distortion and the like. Secondly, the connector designs in the present invention have
the added advantage that they can be machined to the exact dimensions of existing
connector designs for direct replacement without the need for extensive modification of
existing devices. In addition, the controlled impedance pogo pin connector of present
invention does not require the use of very short pogo pins which are costly, and they entail
high level of terminal planarity of source and target boards, and pose space-related
constraints when designing said circuit boards.
[0024] While the present invention has been described with reference to particular
embodiments, it will be understood that the embodiments are illustrative and that the
invention scope is not so limited. Alternative embodiments of the present invention will
become apparent to those having ordinary skill in the art to which the present invention

pertains. Such alternate embodiments are considered to be encompassed within the spirit



mal e pins 420 and receptacles 410 are sol dered (530) onto the respective
pads 131, 112. [0021] The connector designs of the present invention have
made it possible for users to easily configure a multi-channel connector
with pre-fabricated receptacles or pogog9 pins coated with concentric

di el ectric sleeves having predeterm ned dielectric constants and

di mensi on | i rof..)le: | Sl
 mpedance wal s Ve e TaHE Rt Rekbily. ettt G REILRR! Bhieftion froy

i nto the dexcribshlontheragpehiednkiims afid istshppaanichyché freeglimbdRfiptidsai d coat ed
receptacles and pogo pins are renovable and interchangeable which all ow
easy i npedance matching as per design requirenents. 8 [0022] The
control |l ed i npedance pogo-pin connector of the present invention should
structurally be distinguished fromthe pogo pin configuration of
conventional connector assenblies 100 (FIG 1), which use insulator 120

i nstead of conductive slabs 220 to house pogo pins; and secondly, pogo
pins in said conventional designs are held tightly against cavity walls
121 of said insulator block wthout any use of dielectric sleeves or
spacers. The present invention provides a solution to three nmajor problens
associated wth high-frequency interconnect systens. Firstly, the

i npedance of i ndividual channel can be designed or tuned to match those of
the source and target boards by choosing appropriate dianmeters for both
cavities 221 and pogo pins 110 encased by suitable dielectric sleeve or
coating. However pogo pins of l|larger cross-sectional area should be wused
for power and ground term nals. Secondly, the grounded conductive slab 220
has an inportant added advantage of providi ng excellent shielding
essential to the suppression of cross talks and interference when

hi gh-frequency signals propagate al ong pogo pins 110. Thirdly, coated pogo
pi ns 290, 291 are renovabl e and interchangeabl e which allow easy inpedance
mat chi ng for source and target systens of different input-output inpedance
profiles. [0023] The nmulti-channel controlled inpedance connectors 200, 510
& 520 in the present invention provide a |ow cost yet effective solution
to the classic problens of



interface i npedance m smatch and unwanted signal radiation causing

mut ual -coupling Ileading to cross tal ks, adjacent-channel interference,

i nter-nodul ati on, anplitude and phase distortion and the |ike. Secondly,

t he connector designs in the present ingy@ention have the added advant age
that they can be machined to the exact dinensions of existing connector
designs for direct replacenent without the need for extensive nodification
of existing devices. In addition, the controlled i npedance pogo pin
connector of present invention does CAINMESquire the use of very short pogo
pins which are costly, and they entail high level of termnal planarity of
source and target boards, and pose space-related constraints when

desi gni ng wigt 65 lhikgedijk: boards. [0024] Wil e the present invention has been
described with reference to particular enbodinents, it will be understood
that the enbodinents are illustrative and that the invention scope is not
so limted. Alternative.enbodi pents of the present inventiaon will becone
appar ent ? o) théséeonﬁggpﬁs)r(g?%eﬁgﬁ%a§‘I’3frF"? E?aﬁd?%%a‘égett DO ERMPHSIEe pr esent
invention per aglwalitySsfoanginission ahenRIdGidpoRA tissidy £ A0aHEAR @ldh&ivelab
enconpassed within the spirit 9 and scope of the present invention.

Accor di nghgving fisstsngsecod tempingiansontrespegtively dinstiand seeondrsitfectsiof spideslab
appended aj j r by, th oregoi ng, description.. 10 | VS,
vhat 1 ofon nfenflthe, BESHRAE Shefhs . HRelsD REGRLN NG HEEHBRORE. bt g TR0
target bosrohimadapi satd s@urc@bpdrd laadl itdrgetdoak ;2528 os $4i@ RhafiRRaktherdionitiah

i nsi de an el?ct[ically conductive slab having first and second

t er mi nat | BhLIHIGRYpeRrquetys npsmber dipppsed done sher remtead longitingl wxif of faor

transm tt pchRic8C chbi 'wiﬂ Qﬂé!sga&f b&%ﬁsthgewﬁse %{tJAFd %Q@Ef%g& ”éié&ﬁcalp .
i nput-output termndls of said source board and target ard; each of said
channel s fenrduogve member Allabwithn lew dogsrdidadthiy skeoved uad kaié carbieving fRoard
al ong the ceaér al .longit u.((ili nal . axi .sdfof a C%/| indrical cavity with the space
bet ween t FEONIOPEIIBES Soingiding. it Saidcfiist ard steontyrminations of said transmission

channel.

2. The connector of claim 1 wherein said electrically conductive slab being entirely
made from or having its surfaces coated by material of high electrical conductivity at the

highest signal frequency.

3. The connector of claim 1 wherein said dielectric sleeve comprising two or more
layers of concentric dielectric materials wrapped or coated around said electrically

conductive member.

4. The connector of claim 1 wherein the corresponding channel characteristic
impedance being approximated by the characteristic impedance expression of a coaxial
transmission line with the cross sectional diameter of said electrically conductive member
taken as the diameter of the coaxial inner conductor and said cross sectional diameter of

said cylindrical cavity taken as the diameter of the coaxial outer conductor.

5. The connector of claim 3 wherein the corresponding channel characteristic

impedance being approximated by the characteristic impedance expression of a coaxial



conductive nmenber filled with a lowloss dielectric sleeve; and said cavity
having first and second openings coinciding with said first and second
term nations of said transm ssion channel. 2. The connector of claim1l
wherein said electrically conductive slfp being entirely nmade from or
having its surfaces coated by material of high electrical conductivity at
the  hi ghgstsnidstitlink ' &l RGKiplS - col GO Qﬂﬁ%ﬂ%s S a%tﬂfﬁmtg' & ghcp ot d.

di el ectric sleeve conprising two or nore ayers I CoRcentTie arel®ctric
mat er i al scondagipedandr inc srad egpaxduatibis aha calse cédtionall digmetedn dfi caid edecteatier . 4.
The connectar of cl a'hm 1 wh i.n_the correspondi ng channel characteristic

i npedanc e PEHRY SIPPRBY ardicy DFCH GRVIRHDAE BT S the djapsican pb e sopradldangn of

a coaxi al apnd HROSEINAREOR xjeiﬂr%gtiwlﬁhth& PQavOH le&?_@tcioﬂﬁgﬂts g¥ ?dt?ﬁﬁf%[ecﬂic. s??évg

el ectrically conductive nenber “taken as the dianeter o e coaxi al i nner
conduct orlagierd bungl takeps 9s sthet ietatiak  diekrntice comsfantss af dhe ydorrespdindalg coaxidly
taken as t.he di aneter. of the coaxial outer conductor. 5. The connector of
claim3 lgﬁigtirw r{rlréﬁftf‘:mﬁlﬁ)‘rrespondi ng channel characteristic inpedance being
approxi mated by the characteristic i npedance expression of a coaxial 11
transm ssion line with rrultilple concentric dielectrics separating its inner
and out er6. conticonnectmdof plagmi U velisprinsaidatieanicaliheonduwsise guanbepn dking

di aneters i I rically..conductjve nenber and cylindri.cgl cavjty.
bei g + akAAULEB)dLa PoBE blrsAeh dyon iRBRT plakErER RED pORRRIRY spbe Aiflarstiit <
respectively, the relative dielectric constants of said dielectric sleeve
| ayers being taken as the relative dielectric constants of the

correspontt ng Ehacpanectar; off glaimi & wherein jsaids elegtricallie conduetive onenabers baing 1
e . R . N doubl 6. onded. :
each i t neepIESii Sl SRBAHEE X TRIDRL SRl e BYRERLE RRERIROARED "

connect or cadpling pinndf awhaleaoliles &jpd @hasskdsr RRingyancaietbsaic Whicheabbe slidevérg
receptacles in a f%n&I e sol der type connector, for receiving the respective
mat chi ng 10 Rap around said slab.

8. The connector of claim 7 wherein the non-mating ends of said receptacles and male
coupling pins being extended out of said slab and enclosure respectively, for electrically

coupling to the corresponding soldering pads on said source and target boards by soldering

or any other suitable means.

9. A method for implementing controlled impedance transmission channels capable of
providing shielding against unwanted mutual coupling in connectors, comprising the steps
of:

providing a plurality of transmission channels inside an electrically conductive slab
having first and second terminations on respectivély a first and second surfaces of said slab
for transmitting electrical signals and powers between the corresponding input-output
terminals of said source board and target board; and further providing an electrically
conductive member in each of said channels, said electrically conductive member being
disposed along the central longitudinal axis of a cylindrical cavity with the space between
the walls of said cavity and electrically conductive member filled with a low-loss dielectric
sleeve; and said cavity having first and second openings coinciding with said first and

second terminations of said transmission channel; and



coupling pins of a male solder type connector having an encl osure which can
be slid over to wap around said slab. 8. The connector of claim7 wherein
the non-mating ends of said receptacles and male coupling pins being

ext ended out of said slab and encl osureizespectively, for electrically
coupling to the correspondi ng sol dering pads on said source and target
boards by sol dgjchng <@l eﬁ@éﬁcgﬁﬂ%'én@wﬁkf@%gmggqﬂ%h b -coteliBh rhog ol Abrication

i mpl ementi ng control I'ed I npedance transm SSi on annel's capa 1% 0F

provi di ngpohese| dithga dgailnst comwatrice diciediticl sleeoeiHaving predeeniimed odislectric
conprising t he stfps of: providing a plurality of transm ssion channels

i nsi de an®@PlRt ARE PGISIRSQcRshleYest dpduiredyshapngl; gharacisrigtic dpppdance value

term nati gRg QRid" ESREEC bickglckn édnagéti\%nﬂleﬁﬁﬁpf}@ iﬁ&h&ﬁq% Qf c@thdd &f @a for

transmtting electrical signals and powers between the correspondi ng

i nput - out gnmductiverstdbnal s of said source board and target board; and further
providing an electrically conductive nenber in each of said channels, said
el ectrically conductive nenber being disposed along the central

| ongi t udi 1@l arhe nRkhcdl 65 Lialfr9 GHerdiA\hildYel¥éttibhl wal | s
of said cavity and el ectri gal |y cgﬂductli vee %%@%@P?ﬁ% \%ﬁ’ﬁ%g&l %I&\?ia%ss

di el ect r i wadsfremver; haying dasuifasas coatedh By inragerial 0§ highrediecticad wdndypémity gisthe

coi nci di ng }é\éi:s&h ﬁ%gd first and second termnations of said transm ssion
channel ; af ENEAN Y Vs ai d el ectrically conductive nenber may be coated
in a pre-fabrication process with a |owloss concentric dielectric sleeve
having predeterm ned dielectric constant and dinensions to achieve a
requi red thannEhe awslasc ok elaimi @ whepria saidedighectiis slogvencamprising ve @r more

electricajly.C ' q%h- IS, r into a channel .of .said. .
conduct i vgysrfaﬁqg%&h#ﬁeqf% ?cl)cd I%?te@‘ﬁgi ‘%nF PRneY ey gersaaflf?ugfle%%@i%%itﬁmfmy
conduct i veordhetdbvehaemberentirely nmade fromor having its surfaces coated by
material of high electrical conductivity at the highest signal frequency.
12. The method of claim 9 wherein the corresponding channel characteristic impedance
being approximated by the characteristic impedance expression of a coaxial transmission
line with the cross sectional diameter of said electrically conductive member taken as the
diameter of the coaxial inner conductor and said cross sectional diameter of said

cylindrical cavity taken as the diameter of the coaxial outer conductor.

13, The method of claim 11 wherein the corresponding channel characteristic
impedance being approximated by the characteristic impedance expression of a coaxial
transmission line with multiple concentric dielectrics separating its inner and outer
conductor; and in said approximation, the cross sectional diameters of said electrically
conductive member and cylindrical cavity being taken as the diameters of the coaxial inner
and outer conductors respectively, the relative dielectric constants of said dielectric sleeve
layers being taken as the relative dielectric constants of the corresponding coaxial

dielectric materials.

14.  The method of claim 9 wherein said electrically conductive members being double-

ended pogo pins each with two end plungers or said pogo pins can be single-ended.



11. The method of claim9 wherein said dielectric sleeve conprising two or
nore |ayers of concentric dielectric materials wapped or coated around
said electrically conductive nenber. 12. The nmethod of claim9 wherein the
correspondi ng channel characteristic imgdance being approximted by the
characteristic inpedance expression of a coaxial transmssion line with
the cross sectional dianeter of said electrically conductive nenber taken
as the dianeter of the coaxial inner conductor and said cross sectional

di aneter Of. salke methoddxfi daim chwlieyeihababd deactiidaly deandettere afenttiees beiagi al

outer conductor. 13. Th? thod of claim 11 wherein the correspondin
channel CIFSTRRAES insg femalg g@@ﬁa‘ﬁ’&% CHRRESEPT alY HESE YiBg B T5SPerYe BRGNS BlEst i ¢

| npedancecqpRhEpRisUF athald sBRl@f(:ly?E cohh@RH Navglth drlcRud willciehd bObIRd over.
concentric dielectrics separati'ng its 1nner and outer conductor; and in
sai d apprtoxinaptaromd saideslalx oss sectional dianeters of said electrically
conductive nenber and cylindrical cavity being taken as the dianeters of
the coaxial inner and outer conductors respectively, the relative

di el ectri g conphéitethodlof Thith 15 Rh&ein the ndhSRMRg hdy §F SiPRicBStadIak A Malet he
relative dielectric constants of the corresponding coaxial "dielectric
mat er i al scoupling i being extendedodudionsgidwiialy endh enclosiretespectivelal for dentdeatlyi ve

ogo. pi ns-Riing B e Fon B ol Y0RsRh g8 F Rl it B Bkl b R B o

el ect ri cabd anycametuaitable nivend)er s being receptacles in a fenale sol der type
connector, for receiving the respective matching nmale coupling pins of a

mal e sol der type connector having an encl osure which can be slid over to
w ap around said slab. 16. The nethod of claim 15 wherein the non-mating
ends of said receptacles and male coupling pins being extended out of said
sl ab and encl osure respectively, for electrically coupling to the
correspondi ng sol deri ng pads on said source and target boards by sol dering
or any other suitable neans.



