CONNECTORS HAVI NG TRANSI ENT VOLTAGE SUPPRESSI ON
COVPONENTS AND TRANSI ENT VOLTAGE SUPPRESSI ON
wEoNBMEDITS | N A CONNECTOR FI ELD OF THE | NVENTP@QMNCTD®5/000296
present invention relates generally to electrical
connectors and, nore particularly, to connectors
havi ng transi ent voltage suppression conponents, and
to transient voltage suppression conponents for use in
connectors. BACKGROUND OF THE | NVENTI ON Certain
devices are frequently subject to adverse operation
due to transient voltages in electrical lines to which
they are connected. For exanple, contmunications
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el ectroni c devices. These el ectrical devices are not
only susceptible to damage fromthe vol tages, but they
often transmt the voltages creating erroneous

i nformati on. The transient voltages may pass through
an el ectrical connector. Therefore, suppression

circuitry nmust bEpphroRdHEINWERTION connect ed
el ectrical device and the data communication lines to

whi ch t. ' .
Th% glfet%sxbtégséﬁi'gﬁ ﬁ]&%{é@ %%Iel&?lrl‘%% agaﬁfzﬁsﬁ%nﬁ%%org raﬂﬁ‘,zdlgl%f %aglculmly, to

I'm transi ent voltage
on the operatjon.of these devices. .
connectors nhavglg é)ans%nt voltage suppresgion components, and to transient voliage

suppression components for use in connectors.

BACKGROUND OF THE INVENTION

Certain devices are frequently subject to adverse operation due to transient voltages in
electrical lines to which they are connected. For example, communications devices, such as
computers, telephones and facsimile machines are adversely affected by transient voltages in
communication lines to which they are connected. The transient voltages damage the circuitry
of the electronic devices. Tflese electrical devices are not only susceptible to damage from the
voltages, but they often transmit the voltages creating erroneous information. The transient
voltages may pass through an electrical connector. Therefore, suppression circuitry must be

placed between the connected electrical device and the data communication lines to which they
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Transi ent voltages cone in two types, Electrostatic
Di scharge (ESD) and Differential voltages. Wth an
wE3Ds/osgtent i cal or simlar voltages fl ow thr oupdT/CN2005/000296

el ectrical lines connecting these electrical devices.
Wth differential voltages a voltage difference exists
bet ween the connecting electrical lines. The current
solution for this problemis to use protection diodes

are connecteklitorsuppress thel iomsicapyeliasan ead waininaize fike transienttvoltagk s sffect on
the transient voltage from passing through the

the operatidipoitBedeatevickhiese di odes are expensive due to the fact
that they must have a | ow capacitance val ue so that
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suppressi on conponent el ectrically coupled to the
connectingctastraead Enesnd the terminals. The transient voltage
suppressi on conponent includes a transient voltage
Thes vppée sslwtiondfori this prodlem fis e usagrotectigre diales ovhich have a low
device. The frequency conpensation device is coupled
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These diod'g-% raf%gn lebﬁge Hg& tooﬁl'erfa&f thgﬂﬂgg ?xlg.?,g ?avegbq 20\{6 {c%&@&@é value so that

atl1 on device 1s an | ndu

ey dom e B 0B BB ST S ER detheroR BB




each pair of conductors. Alternatively, two of the
transi ent vol tage suppression devices and two of the
wo e@quesTey conpensati on devices are used for eRCHCN2105/000296
of conductors. BRI EF DESCRI PTI ON OF THE DRAWINGS Fig. 1
is a perspective view of a conventional connector;
Fig. 2 is a schematic diagramfor the filter circuitry
of the conventional connector; Fig. 3 is a schematic
di agram showi ng TVS conponents and the filter
circuitry of a conventional connector; Fig. 4 is a
schemati ¢ di agr afUdMidW ST ONVENTON and t he
filter circuitry of a conventlonal connector; Fig. 5
is a schematic diagramfor the frequency conpensation
conmponent and transient voltage suppression conmponent

forg %oﬂﬁé 2y 1?@&9%%&28&111 @ingtah ?eaﬁtr cg?'&%g dR66RAEIs Ot ledst One pair of

6 1S ram or t uency

e satlo onent .a S|ent VO . .
terminals g0y SopRied dRubmeectoPY at GBRCHE aib Shidilietopy ap g rensient
present invention; Fi 7 is a schematic diagramfor
voltage supmesswrwgmeyer&oﬁpféﬁéagiy sourieshi e tcoatagtst mgwéhee germinals. The
vol t age suppressi on conponent for a third enbodi nent
transient valfagehmippressiemicomposet inindesi gtraBisn valtsghauppiréssion device and a
di agram for the frequency conpensation conponent and

frequency écfn@ﬁbiisﬁﬁﬁn USViEQUEheSHEfHAE COMp&RERON 8B¥icé & cauplaUid Series with
nbodi ment of the present invention;

the transient voltage suppression device and the transient voltage suppression component is

coupling the pair of conductors. The frequency compensation device is an inductor. One of the
transient voltage suppression device and one the frequency compensation device are used for
each pair of conductors. Alternatively, two of the transient voltage suppression devices and two

of the frequency compensation devices are used for each pair of conductors.



Fig. 9 is a schematic diagramfor the frequency
conpensati on conponent and transient voltage
WG p/088739 on conponent for a fifth enbodi ment BET/CN2005/000296
present invention; and Fig. 10 is a schematic di agram
for the frequency conpensati on conponent and transient
vol tage suppressi on conponent for a sixth enbodi nent
of the present invention. DETAI LED DESCRI PTI ON CF THE
PREFERRRD EMBODI MENT Referring now to Figs. 1-10 of
the drawings, it should be noted that |ike reference

char act ers d@8RIGFDESCREBTIONOF AHE DRAWDNGS ng parts

t hroughout the several views. A conventional connector
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shown) in conj unctl on wth a fil terl ng conponent 254
conventionZheonhe¢tosr i ng conponent 254 includes a circuit board
256. Fig. 2 shows a schematic di agram of a
Figcangentdhenalticfdihgrar sgpvaing AINS catmpondntaane ltke filtee @ircuitry of a
connector (not shown). This filter circuit 254 is used

conventionhPéorfa@ét§8 suppression and isol ation, but does not
prot ect agai nst El ectrost atic D scharge (ESD) or
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Fig. 6 is a schematic diagram for the frequency compensation component and transient

voltage suppression component for a second embodiment of the present invention;

Fig. 7 is a schematic diagram for the frequency compensation component and transient
voltage suppression component for a third embodiment of the present invention;

Fig. 8 is a schematic diagram for the frequency compensation component and transient
voltage suppression component for a fourth embodiment of the present invention;

Fig. 9 is a schematic diagram for the frequency compensation component and transient
voltage suppression component for a fifth embodiment of the present invention; and

Fig. 10 is a schematic diagram for the frequency compensation component and transient

voltage suppression component for a sixth embodiment of the present invention.



center tapped transfornmers 302. One of the center
tapped transforners 302 has resistor 309 attached at
w0 t@ssstpoi nt . Additionally, inductor 305 is cPOTENL@®E000296
at its mdpoint to resistor 308. On the right side of
Fig. 2 are indicia J1-J8 corresponding to contacts in
t he nodul ar connector, and on the left side of Fig. 2
are indicia P1-P8 corresponding to pin contacts from
the PC board to the main PC board to which the
connector may be mounted.Fig. 3 is a schematic di agram
I | DESIATAREDTOESCRIPIVION ORTEHE PREFRHRREIS IEMBODINEHNDNT
vol t age suppression conponents. This circuit protects
agai nst ESD and is |located on the driver side. The
circuit is simlar to that shown in Fig. 2.
Addi tionally, four transient voltage suppression (TVS)

ReflgtiLasw BlPigadr 108 the dHGInEYS: %ﬁi%d?%’cﬁﬂéaa?ﬂ&e?er&%

capacli tance so that they do not affect requency
) .t h Lreuikt. Therefore i od used, ,for
characters fistiiafe S {8 b cot SHE Mg oule e RO Htg: S50 ko
. devices 310 are .connecte 0 the |lines 303
conventional GoREeFISHASEIP S SBae ﬁncij Q@éé@gmbgﬁém Brrdiadent die. 5,736,910.

bet ween the center tapped transforners 302 and the PC

FigD P 3k Sl Pbds iRl @&iasrady df a MR edtionall €neE®r ALEmbly 250 i]pgl}lding a

el ectrically coupled together, one TVS device “310
ch, o ' L. ' hown, Fig, 4.is a
surface mTRERMONS, 15 e En34- G008 B Keriife AR pRlederatying réoess 70
) frcuit usin ransi.ent, volt age ,suppressjon . . .
The jack 250 [y BHarAARONTRLLS & PHEHOTGH POEH LRGP Wa D FoRfusptioR pith a

) voltages and is |ocated on the driver side. The
filtering cogposentt25its The filtering eampdngnt Zdnpluiles a¢irpuitthoard 256.
Additionally, there are three

Fig. 2 shows a schematic diagram of a conventional filtering circuit 254 of an electrical

connector (not shown). This filter circuit 254 is used for noise suppression and isolation, but
does not protect against Electrostatic Discharge (ESD) or Differential Voltages. The torroid 260
is structurally coupled with a magnetic core to form a of common mode choke 300. The
autotransformer 305 uses resistors 308 and capacitor 306. Two other torroids 260 form a pair of
center tapped transformers 302. One of the center tapped transformers 302 has resistor 309
attached at its midpoint. Addi;cionally, inductor 305 is connected at its midpoint to resistor 308.
On the right side of Fig. 2 are indicia J1-J8 corresponding to contacts in the modular connector,
and on the left side of Fig. 2 are indicia P1-P8 corresi)onding to pin contacts from the PC board

to the main PC board to which the connector may be mounted.



addi tional autotransforners 305 with resistors 308
connected at their mdpoint. Four transient voltage

W@ agpesssd on (TVS) devices 310 are each al ong PEECN2008800296
303 connecting the center tapped transfornmers 302 to
the contacts 271. The TVS devi ces nust have a | ow
capacitance so that they do not affect the frequency

.of the circuit. Therefore, the dj.odes.used, for . A
Figg, dip S C ARt RSt oHg p o AT 2t iGng Bhnsiont voltage
_electrically couples together, the two wres of a, .
SUpPressionicgmponeis. ﬁﬁicgpmspﬁ0§e agaishBPPandiinlpeaiad on the driver side. The
illustrating one enbodi mrent of Applicant's invention.
circuit is sihila te it dhavemin Fip.d?. odditiampdiyfour E80ieam doliagel sapprestom(TVS)
the driver side. The circuit is simlar to that shown

devices 310%réhékd. Zhe TUEI devRBatuY: have oW capeiiande szsqhatem% do not affect
suppression (TVS) devices 310 are used. The TV.

e e 0505 AR OB SERTECUR) - R B UL A pon

. .Ci it. As in Fig. h [

Fig. 3, the I35 Sl ot eliie e HopR e b 203 64 ot de Lo apaed
center tapped transformers 302 between the center

te
transformers pPre betwieam e sepier Eppobtransiormees 12 amddheiP bibeardnin gentacts 271.
271. The TVS devices 310 are inductively coupl ed

Two TVS tlege¢d 30 dlevtpelly souftad toPethed eone IBE Gdliceed 10ctbr eachl dng wire of a
coupl-ed together, one TVS device 310 for each one wire
signal pair9£s dhosimgnal pair. In operation, the inductor 311
magnetically saturates itself when a transient event
_occurs. In a saturated state, the inductor 311 acts as
Figa 44ha sehematie diagram Hipstradesasergnd ponrsposh cireyt ifipg transient
transient signal in the circuit allowng for the
voltage supprpsni@seingponefitst Abistaimnitipestects agaiast differential voltages and is located
on the driver side. The circuit is similar to that shown in Fig. 2. Additionally, there are three
additional autotransformers 305 with resistors 308 connected at their midpoint. Four transient
voltage suppression (TVS) devices 310 are each along the lines 303 connecting the center tapped
transformers 302 to the contacts 271. The TVS devices must have a low capacitance so that they
do not affect the frequency of the circuit. Therefore, the diodes used, for example are expensive.

Each TVS devices 310 electrically couples together, the two wires of a signal pair.

Fig. 5 is a schematic diagram illustrating one embodiment of Applicant’s invention.
This embodiment protects against ESD and is located on the driver side. The circuit is similar to
that shown in Fig. 2. Additionally, four transient voltage suppression (TVS) devices 310 are

used. The TVS devices 310 are connected in series with inductors 311 causing the TVS devices
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Use of the inductors 311 causes the TVS devices 310 to

be frequency conpensated. Therefore, the TVS devices
was@d/oggrynot have to have | ow capacitances. ThBCT/CN2005/000296

i nductor 311 is used to neutralize the shunt or

paral | el capacitance of the TVS device 310. This

allows the TVS device 310 to be transparent to the

data signal. If the TVS device 310 was not frequency

310 to be indunsizatyanozpledite freairciiid de sBpwR I Figy Athe ¥ Sxdayicgsdil @ are

change characteristics of the circuit affecting the
connected hlong tienkindsr36q comectaddothecentss pappse trafisfarnsirg 802 betweemthe
normal operation. Since TVS devices are inductively

center tapp®Q tiah €89 30D ahe HRITEC boRd BaCont L ANTAL TVS ddvtees 310 are
capaci tance of the TVS device does not have to be kept

inductivelﬁcé%\ﬁgbeﬁqgéﬁéaf d’.g ggfr% g{\-}gg A Jdg giS? 0 &l RBRAM € Il%@tg??tga% one

ct t requency-.
t i odes used, f.or.ex |l e to be | ess expensive. For
VS deVlC‘éBgﬂ‘g‘i’ree,acaﬁ%wflﬁé’f?@@?&%t i nductively coupled, 2
| ow capaci tance di odes manuf actured by Supplier A and

In dPeFARAS 81 iAduchore tmaphefohllf QatlibateditseFStibn AMARRIchhevehYSecurs.

i's inductively coupled, 4 higher capacitance di odes
[ &f : f
inaseers A A 000 2 G0 S B R L BB Lol e
. JVS.is realized. Fi is a sche i ¢c_di.agr am
transient igAL 3 Ape TR Ao WRRAIE e BRReTA O REpT el
i nvention. This enbodi nent protects against ESD and is

Usé 6Cib @euRtbrs BEL bdules the IFS ddvaees BILO W be fréquehdy bdthpdrBated.
that shown in Fig. 2. The four transient voltage

. eyl : i . )
Tt PPVSSBYB8 DI HELE38 10U GyomREE, g 121 25 1
to )rle:u’fralizlen[gleJ (S:IIHEII'}{ %lr %ar%ﬂapclaggcittagceto 5 ﬁ'{/%udetvice 310. This allows the TVS
device 310 to be transparent to the data signal. If the TVS device 310 was not frequency
compensated with an inductor 311, the TVS 310 would change characteristics of the circuit

affecting the time and frequency domain response of a signal during normal operation.

Since TVS devices are inductively coupled and therefore frequency compensated, the
capacitance of the TVS device does not have to be kept low. Therefore, the TVS device is
transparent to the circuit and does not affect the frequency. This allows the diodes used, for
example to be less expensive. For example, when the TVS is not inductively coupled, 2 low
capacitance diodes manufactured by Supplier A and purchased at a cost of $2.00 may be used.
When the TVS is inductively coupled, 4 higher capacitance diodes manufactured by Supplier B

and purchased at a cost of $.08 may be used. Therefore, a savings of $1.92 per TVS is realized.
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As shown in Fig. 6, the TVS devices 310 are connected
al ong the |ines 307 connecting the conmon node chokes

wQo@sassi9e he contacts 270. The TVS devi ces 310PEr/€N2005/000296
i nductively coupled together in pairs. Fig. 7 is a
schematic diagramillustrating a third enbodi nent of
Applicant's invention. This enbodi nent protects
.against differential voltages and is |ocated on the

Figir§ ig @rscheraatic dingrami itlusirating @ ss¢and| embodimentanl Agipbivantisrinvention,
Fig. 2. Additionally, there are three additiona

This embodimient potecBainst BSD esd &tlocaeBaBthedineatlceThatirduiiehk imilar to

m dpoi nt. None of the center tapped transforners have

that showiid Bigl 31 THe Rt 8ahiecht %uégte%uﬁfn’éﬂ%mgvsﬁhﬁvfceyﬁ 10 are connected in
transi ent voltage suppression (TVS) devices 310 are

: : C ' ' M Is tor 31 using .
seres witf ARG OR NGk SPYS SBuitts DR e iR B Bt 7 i Woute
circuit, own in.Fig. 7, the TVS devices 310 are

s shovm G b 6t TS ey eesc 10 riionbistd Glone e s S04 commeine the
tapped transfornmers 302 to the contacts 271. Fig. 8 is

common mO&?MQ% Q0 endeile aontrets 449-rBeiTnS deviersrln acarindudtinetyt coupled
of Applicant's invention. This enbodi nent protects

together iraptsnst di fferential voltages and is | ocated on the
line side. The circuit'is simlar to that shown in

.Fig. 2., The. four transient valta uppressi on ((JvS) .
Fig,dJp e sthomicqhirandf fee Lo SHbQipBLo harRaMte imvention.
. i nductor 311 causing the TVS devices 310 to be )
This embqdimertinrqiesty aggnp didereatial welteges end is lopgedbivthe driverside. The
8, the TVS devices 310 are connected along the |ines

circuit is similar to that shown in Fig. 2. Additionally, there are three additional inductors 305
with resistors 308 connected at their midpoint. None of the center tapped transformers have a
resistor attached at its midpoint. The four transient voltage suppression (TVS) devices 310 are
each connected in series with one inductor 311 causing the TVS devices 310 to be inductively

coupled to the circuit. As shown in Fig. 7, the TVS devices 310 are connected along the lines

303 connecting the center tapped transformers 302 to the contacts 271.

Fig. 8 is a schematic diagram illustrating a fourth embodiment of Applicant’s invention.
This embodiment protects against differential voltages and is located on the line side. The circuit
is similar to that shown in Fig. 2. The four transient voltage suppression (TVS) devices 310 are
each connected in series with one inductor 311 causing the TVS devices 310 to be ind.uctively
coupled to the circuit. As shown in Fig. 8, the TVS devices 310 are connected along the lines

307 connecting the common mode chokes 300 and the contacts 270.
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307 connecting the comon node chokes 300 and the
contacts 270.Fig. 9 is a schematic di agram

wo bdossss7ae i ng a fifth enbodi ment of Applicant' BCT/CN2005/000296
i nvention. This enbodi nent protects agai nst both ESD
and differential voltages. The circuit is simlar to
that shown in Figs. 6 and 7 conbined. Eight transient
vol tage suppression (TVS) devices 310a are each

Fig; Orine schethatio dagramdllvstetinga ffthemhodioners bf & pphcaitisgnvemgion.
TVS devi ces 31Cato be inductively coupled to the

This embodimentiprotedss agdinsmbotESD @nd diffardieial VAtabes. TiRSciRddRas dfglar to

connected along the Iines 307 connecting the conmmon

that showﬂ"i%qq £ l60as Ihiand Eﬁé}-@ Lo &rﬁ%ﬁageg ! gFe@HBn g’f’@ﬁ?&«@)ﬂes 310a

vol tage suppr essi on ( evi ces are
axe cach cHHAREALE ol AL RSlichd) 78 LOGSOTATAR 2UThag, 4
inductivel iated b pErg: chehoMRes P%@ﬁ E@ﬁﬁl%égﬁéésfﬁiaéé?«?@%&e

tapped autotransformers 302 to the contacts 271. This
along the lgieaid7 cornecEaptherrenundy mpdneliokes pobawtibe contacts 26@. Four
combined. Fig. 10 is a schematic diagramillustrating
transient valtsgexsubpresdion (T8} deviced\B pdb @ravhctscdnneesd irpgeried Witk one inductor
enbodi nent protects against both ESD and differenti al

311b causi‘ﬁg KASDPS RSN 1B 1hdlﬁ:lﬁ1’v'éi§ chifed td e "cirE‘lﬂt eAg Qi'fcﬂztn?m Fig. 9,

is circuit contains only one signal palr

the TVS afE810b 55 SbLEd alofie BBl 560cBncbiifs Bl {t?%ge?dm

ransi age  suppre SSIO
sutotranstTELs 02,10 H OO TOG AU ™3 T ES DA G erfiglargiection can be

combined.

Fig. 10 is a schematic diagram illustrating a sixth embodiment of Applicant’s invention.
This embodiment protects against both ESD and differential voltages and does not include the
filtering elements. This circuit contains only one signal pair 320. The circuit is similar to a
portion of the circuit shown in Fig. 2. One transient voltage suppression (TVS) device 310a is
connected in series with one inductor 311a causing the TVS device 310a to be inductively
coupled to the circuit. Two transient voltage suppression (TVS) devices 310b are each
connected in series with two inductors 311b causing the TVS devices 310b to be inductively
coupled to the circuit. All the TVS devices 310 are connected along the signal pair 320. The ends

of the inductors 311b not connected to the TVS devices 311b are connected together at ground.



coupled to the circuit. Two transient voltage
suppression (TVS) devices 310b are each connected in
w@ersmss™ t h two i nductors 311b causi ng t he TVECHEN2@®&8000296
31pbto be inductively coupled to the circuit. AUt he
TVS devi ces 310 are connected al ong the signal pair
320. The ends of the inductors 311b not connected to
the TVS devices 31llb are connected together at
Althoogi theAbvénsiogthas heen desentbedomitheespdse emprdsedichamdinhedt, it is

respect to preferred enbodinment, it is understood that

understood (i gemganahdmdiificeadrswas be athde evhiettere Wikt thrfall WhtbAdedd scope
the fall intended scope of the invention as defined by

of the inverien 3P REMHRAIChaLFSn@ AR, 1. A connector conprising:
at least one’pair of contacts; at |east one pair of
termnals electrically coupled to said contacts by at
| east one pair of conductors; and a transient voltage
suppressi on conponent electrically coupled to said
contacts and said termnals including: a transient
vol tage suppression device and a frequency
conpensati on device. 2. The connector of claiml
wherei n said frequency conpensation device is coupl ed
in series with said transient voltage suppression
devi ce.

-10-



3. The connector of claim?2 wherein said transient
vol tage suppressi on conponent is coupling said pair of

weowdogs7ey s. 4. The connector of claim2 wher ePOT/EN2@5/000296
frequency conpensation device is an inductor. 5. The
connector of claim2 wherein one of said transient
vol t age suppressi on device and one said frequency
conpensati on device are used for each pair of
conductors. 6. The connector of claim2 wherein two of
said transient voltage suppression devices and two of
saiqni gency conpensati on devices are used for each
pair- o onductors. 7. The connector of claim5

1 whergein eagh of said transient voltage suppression

* devi‘t SPIEEOL §OBPEY S0 each of the first of said
conductors, and_.each of said frequency conpensation
dev it Easi W Pat Of S0P S,each of the second of said

conductors. 8. The connector .of claim 6 wherein_the

{1 r & it iz pairof I Sotricaljecilsdie sy Ganiaet by b least one

cou%h@@fggmﬁﬁgdgs;%dt he first of said conductors, and
each of the second of said transient voltage

sup B&Fa%ﬁ%ﬁf‘vcﬁﬁgé ﬁr&s%ioﬁ%%ﬁpggeﬁt%le%ﬂféaﬂ éé@g?cfﬁﬁs%@co%ftacts

sai d conduct or d sal uency co
dev iané said temduakpinebhding: gr ound.

a transient voltage suppression device and a frequency compensation

device.

2. The connector of claim 1 wherein said frequency compensation device is coupled

in series with said transient voltage suppression device.

3. The connector of claim 2 wherein said transient voltage suppression component is

coupling said pair of conductors.

4, The connector of claim 2 wherein said frequency compensation device is an
inductor.
5. The connector of claim 2 wherein one of said transient voltage suppression device

and one said frequency compensation device are used for each pair of conductors.
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9. The connector of claim2 wherein a first set of
said transient voltage suppression device and a first

W@ 24050887801 d frequency conpensation devi ce ar ePCFEN2(06/000296
each pair of conductors and wherein two of a second
set of said transient voltage suppression devices and
two of a second set of said frequency conpensation

, devices are al so used for each pair of conductors. 10.

6. The Temoaataor afclaibed whereihmvoss fisaiednsiht folfdge Stipgieision
of said tra sieq%yxg%ta e suppression_ devices is ]
courﬂ%&fef o OlgTaiq EeAUEPEoTERensation deyings aredissd ferreach pair of
eachoQfiud@odsi rst set of said frequency conpensation
devices 1s coupled to each of the second of said
conductors and wherein the first of a second set of
said transient voltage suppression devices is coupled

to b St [ rs. .,and each of .
7 pe BeboBicctorildints herdfl ot BAME hB Sent e Prssion
suppleesss Breodpled tesachof daufdsest satd @adhctefs, bite 8T d
of sai d conductors, %nd sai d second set of fre uency

con%@ﬂ

HERGY SRTHEDSAEILR dgYigesds Gpvuled taragh of the.seqand offsald
conpggdiRioraccording to claim1 and further conprising
a filter conmponent electrically coupled to said pair
of conductors. 12. The connector of claim1l wherein
said transient voltage suppression device includes a

8. Var ik Qbnnector of claim 6 wherein the first of said transient voltage suppression
devices is coupled to each of the first of said conductors, and each of the second
of said transient voltage suppression devices is coupled to each of the second of

said conductors, and said frequency compensation devices are coupled to ground.

9. The connector of claim 2 wherein a first set of said transient voltage suppression
device and a first set of said frequency compensation device are used for each pair
of conductors and wherein two of a second set of said transient voltage
suppression devices and two of a second set of said frequency compensation

devices are also used for each pair of conductors.
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13. The connector of claim1l wherein said transient
vol tage suppression device includes a zener diode. 14.

wab@sosstaect or of claim 1l wherein said transi eP€T/CN2005/000296

vol t age suppression device includes a diode. 15. The
connector according to claim1l wherein said transient
vol t age suppressi on conmponent includes a current

limting device.16. The connector of claim1 wherein

105ai GhbCamsHctR of ¥Rih 30FhGHRRAESSF Dhirstlsdtiof Saill RGhHERS oage

11.

12.

13.

14.

15.

voltage limting device. 17. The connector of claiml
whe PeppTessiindlevicgn i aotipled 60 earheoldlyphrst eEsaid catsluiioes, and each of

Con gt ar e hrdief fpisiid bats VAL Rund o e the seoond

SUppf &6 comiudtys &0l WhetRchs fing af Asécodd kéesranid thinsient voltage
vol tage surges., 19. The connector of claim1 wherein

sai suRpressiondsviopsisteaypled ipprchitemiligbol sid pangiuetorss and each of

L L e —

magte¢dchalf the ssednd eftsaki dondedtbrsydieisaid see eI LE 8 q@ency
transi ent yoltage. 21. A transient voltage suppression
conpYRBFRs2AY derdeesiare eouplidie &Fmd: sai d connect or

The connector according to claim 1 and further comprising a filter component

electrically coupled to said pair of conductors.

The connector of claim 1 wherein said transient voltage suppression device

includes a varistor.

The connector of claim 1 wherein said transient voltage suppression device

includes a zener diode.

The connector of claim 1 wherein said transient voltage suppression device

includes a diode.

The connector according to claim 1 wherein said transient voltage suppression

component includes a current limiting device.
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havi ng at | east one pair of contacts and at | east one
pair of termnals electrically coupled to said

W@ ovsage799 by at | east one pair of conductors aPdI/€NRa@s5/000296
transi ent voltage suppressi on conponent electrically
coupled to said contacts and said termnals, said
transi ent vol tage suppressi on conponent conprising: a
transi ent voltage suppression device and a frequency

16: ONPERS@innectoflefdl&it 1 3dereliGnid frdfséR %ué{gg,l stug?%ssion device
suppressi on conponent of claim21 wherein s

f r eqiielydss 2 volaan diatitisgderdcs.ce is coupled in series
with said transient voltage suppression device.23. The
transi ent voltage suppressi on conponent of claim 22
wherein said transient voltage suppressi on conponent
17 s cBigpranngrtenoiclgim ¥ whereposadditesisnt valage Boppressioisd@nde

vol t ression c onent of claim 22 wherein said
freq‘% ngfygl%ggﬁgteei?gﬁoﬁ&ﬁggg&‘a&%&i s an inductor. 25. The
transi ent voltage suppressi on conponent of claim 22

wherein one of said transient voltage suppression
conpensati on device are

devi d i.d f
185 et e SPIBSERT G415k WhelRi el ansions voltage Sermmssarcvice

vol tpa\gt@c@ugﬁm%ﬁﬂfa@n@aﬂ%%@&ug& claim 22 wherein two
of said transient voltage Suppression devices and two

of said frequency conpensation
19.  The connector of claim 1 wherein said transient voltage suppression device

protects against voltage surges above a certain threshold.

20.  The connector of claim 4 wherein said inductor magnetically saturates itself when

it encounters a transient voltage.

21. A transient voltage suppression component for use in a connector, said connector
having at least one pair of contacts and at least one pair of terminals electrically
coupled to said contacts by at least one pair of conductors and said transient
voltagé suppression component electrically coupled to said contacts and said

terminals, said transient voltage suppression component comprising:

a transient voltage suppression device and a frequency compensation device.

22.  The transient voltage suppression component of claim 21 wherein said frequency
compensation device is coupled in series with said transient voltage suppression

device.
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devi ces are used for each pair of conductors. 27. The

transi ent vol tage suppression conponent of claim25
wob@sessT9each of said transient voltage suppr eBGT/ON2005/000296

devices is coupled to each of the first of said

conductors, and each of said frequency conpensation

devices is coupled to each of the second of said

conductors. 28. The transient voltage suppression

co n . : :
2377 ot s i PSR IEh ChRobi bl st 97 by syd tramsicnt

eac lvonfigd duppiessisi cafiparntisconpling saidpainofconduttonst t he

second of said transient voltage suppression devices

is coupled to each of the second of said conductors,

and said frequency conpensation devices are coupled to

2491 oungd i@8siedti@lths@dfippRiRtiol ebinpaens updaes 32 orherhmpaid értuency
of claim22 wherein a first set of said transient

vol cagpperappr da¥soi agdyductorand a first set of said

frequency conpensation device are used for each pair

of conductors and wherein two of a second set of said

transi ent vol tage suppression devices and two of a i
25secding teesienffvoliageisuppragsion ¢ymporsé aS eleing A2 dwreiie angplesaid

al so used for each pair .of. conduct ors. . : .
fr anahantt i Reridap dBurS AR I Eeape Mnpgusgion device
whened ke@ 36 eadh pair bf éqidusiets. of said transient voltage
suppression devices is coupled to each of the first of

26.  The transient voltage suppression component of claim 22 wherein two of said
transient voltage suppression devices and two of said frequency compensation

devices are used for each pair of conductors.

27.  The transient voltage suppression component of claim 25 wherein each of said
transient voltage suppression devices is coupled to each of the first of said
conductors, and each of said frequency compensation devices is coupled to each

of the second of said conductors.

28.  The transient voltage suppression component of claim 26 wherein the first of said
transient voltage suppression devices is coupled to each of the first of said
conductors, and each of the second of said transient voltage suppression devices
is coupled to each of the second of said conductors, and said frequency

compensation devices are coupled to ground.
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said conductors, and each of a first set of said
frequency conpensation devices is coupled to each of

wo h@ssss7ond of said conductors and wherei n t hePET/C¥2006/000296

a second set of said transient voltage suppression
devices is coupled to each of the first of said
conductors, and each of the second of a second set of
said transient voltage suppression devices is coupl ed

29.0 edhb trefsi¢tiookagomgprsksismiempenentiof daisy 22mliersi alfirst set of

second  set .of frequency commensatipn.devices .ar.e

CoupFd RBsIHplALS SPPIeRHEh EPURerug Dt hsad equency
SUPPESRSEMRRI SPIRARARE nRATer A PalrdfebiduBtctd a@dherein two of a
further conprising a filter conponent el ectrica

[
couphednd setsHisaid feansienifvoliggeisHpPEISSion ngicmdttwa!@%/ ageond set of
! r anef Aba SRR aa e Tevie BT o et Pef o SRkicrors.

vari stor. 33. The transient voltage suppression
conmponent of claim 21 wherein said transient voltage

L Su ssi on devj i nclud iode, 34. Th
53 anSRe et AU ELGT e ESBLAEHIToR BsreR Fob of a it

wher gl r3al drah&aRSioRRke é@?%@%n ALABEES ShiHle VR of the first of
i ncludes a diode.35. The transi ent voltade suppression

c onpsaié sondictws, dind gachoof fistse of said frequensy compensaioeaevices is

vol t age ,syppr ession conponent, i ncl udes urrent

i m EoRIeE e of B scconl of Faf ep A s Re Sy Betetn B ctiofs second

conpeARRtaifiralidhifolade WpPreRLiOn Savidestik 30 1€dHo each of the first of
said conductors, and each of the second of a second set of said transient voltage
suppression devices is coupled to each of the second of said conductors, and said

second set of frequency compensation devices are coupled to ground.

1. The transient voltage suppression component according to claim 21 and further

comprising a filter component electrically coupled to said pair of conductors.

32.  The transient voltage suppression component of claim 21 wherein said transient

voltage suppression device includes a varistor.

33.  The transient voltage suppression component of claim 21 wherein said transient

voltage suppression device includes a zener diode.

4,  The transient voltage suppression component of claim 21 wherein said transient

voltage suppression device includes a diode.
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vol t age suppression device includes a voltage limting
device. 37. The transient vol tage suppression

wa@eopossspe of claim 21 wherein said transi ent ROI/CH®S5/000296
suppressi on device protects against electrostatic
di scharge. 38. The transient voltage suppression
conponent of claim21 wherein said transient voltage

uppr.essi on device proteets inst differential N
350l ¢ Liseraegooltags sRptgsSiq oo BRRER Asprdie 6 AP A ygpein seid
CONPRARRTENt Pblidzk dliPprassiod @hgionestdhelulidsanGirfmt limtinedwice.
suppressi on device protects agai nst vol tage surges
above a certain threshold. 40. The transient voltage
suppressi on conponent of claim 24 wherein said

3¢, NAUBH O [XRHP Gk 2 :sg%qrés'ﬁclﬁf éﬁﬁ%n&%ﬁﬁi claitf¥eNwhdrein said transient

encounters a tra vol t age. . Acircuit,
c onprdlmge gupmessimndisvice includes arvatisgekmiting deaipe.
suppressi on conponent electrically coupled to said
conductor said transient voltage suppression conponent
i ncluding: a transient voltage suppression device and
37a f rHgueasient oalngrsapprossiaesongendt of Pheemd 1rwherein said transient

according to claim1 wherein sai ransi ent. vol t age
su pchg@gg éltxppress?on evice protects agains efectrosta‘uc AISC arge. g

38.  The transient voltage suppression component of claim 21 wherein said transient

voltage suppression device protects against differential voltage surges.

39.  The transient voltage suppression component of claim 21 wherein said transient
voltage suppression device protects against voltage surges above a certain

threshold.

40.  The transient voltage suppression component of claim 24 wherein said inductor

magnetically saturates itself when it encounters a transient voltage.

41. A circuit, comprising:
a conductor;.

a transient voltage suppression component electrically coupled to said conductor

said transient voltage suppression component including:

a transient voltage suppression device and a frequency compensation

device.
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conmponent is inductively coupled to said conductor.
43. A nethod of protecting a circuit conprising:

WO paoso88789 Nng a signal having a frequency to theBCT/CN2005/000296
circuit; shunting a transient voltage introduced to
the circuit using a transient voltage suppression
devi ce; and frequency conpensating for the shift in
frequency caused by the capacitance of the transient
vol t age suppression device. 44. The nethod of claim43
and further conprising the step of inductively
coupling the transient voltage suppression device with
a frequency conpensati on device.

42.  The circuit according to claim 1 wherein said transient voltage suppression

component is inductively coupled to said conductor.

43, A method of protecting a circuit comprising:
introducing a signal having a frequency to the circuit;

shunting a transient voltage introduced to the circuit using a transient voltage suppression

device; and

frequency compensating for the shift in frequency caused by the capacitance of the

transient voltage suppression device.

44,  The method of claim 43 and further comprising the step of inductively coupling

the transient voltage suppression device with a frequency compensation device.
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