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AN | NTERLOCKED CONNECTOR Field of the Invention The pW%EBMQP -
invention relates to connectors for coupling a power source to a device"
More specifically, the invention relates to interl ocked connectors which
nmust be coupl ed between a device and a power source in order to activate
t he power source. Background of the Related Art Connecéargr a
power source, such as a radio frequency ("RF") pOwWcEXPRESHMAR NOIEMORITERNS ce,
such as an RF match unit, can be hazardous if ﬁﬁﬁpf%HHQFFWHQMéﬁﬂﬁgﬂﬁhn be
di sengaged at the device while still attached, at the other end, to the
power source, resulting in an open live cable end. To avoid this hazard,
the cable may be configured so as not to provide a disconnection at the

devi ce, thus allow ng C di sengaged at the power
source. However, in indw—gg{p‘; ot} e@@ﬁe es are comonly not
supplied with equi pnent. Rather, the equipnent includes standard

connection jacks for receipt of industry standard cabl es. One known
sol Rieldro ntigna | i ve open end on a connecting cable typically involves

an interlocked switch provided between_ the cable and device. ,The
i nt er | ocKehe PESFERIGAVANtioRFEIates 10 RINEFIOELIOF CRURNASR ROTET SOWGE i‘l # fAgViEsHMars o
di sen e Vj 3 ] | ' ul ky
nouSPATEA o e kel o B HidcRE( GitnBcbd tich R po el BERE o0,
act 4adl aGhoiér SRirtd s drllér th abtvalgthepomensodrbe: nal e/ f emal e connection. The
mcroswitch is in turn connected by a control wire to control circuits that
swtch the power source off when the nmal e/fenmal e connection is disengaged.
Unf Qg t unat e ope.af . the interlocked switches rely heavily on the

e O et MARESSer at ors si nce the housings can be mated and

o activate @o aPOWe Soutkd, BRihlas A 04di6 Feqi@nty e RIEr) powersoueodeeiceaach The
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incentive to bypass an interlocked switch arises when the interl ocked
c onpas an RFsmatcle uhit, ven be hazandoug iffthe conmegtingnableycan be disengaged at the device while

still attached, at the other end, to the power source, resulting in an open live cable end. To avoid this
hazard, the cable may be configured so as not to provide a disconnection at the device, thus allowing
the connecting cable to be disengaged at the power source. However, in industrial applications,
cables are commonly not supplied with equipment. Rather, the equipment includes standard
connection jacks for receipt of industry standard cables. |

One known solution to having a live open end on a connecting cable typically involves an
interlocked switch provided between the cable and device. The interlocked switch disables a power
source when the connecting cable is disengaged at the device. Interlocked switches typically include
two bulky housings which enclose a male/female connection and a microswitch that is actuated by
mating the housings around the male/female connection. The microswitch is in turn connected by
a control wire to control circuits that switch the power source off when the male/female connection
is disengaged. Unfortunately, some of the interlocked switches rely heavily on the integrity of
equipment operators since the housings can be mated and activate a power source without enclosing

the male/female connection. The incentive to bypass an interlocked switch arises when the

interlocked components are time consuming to use properly.~~—
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2 Figure 1 (Prior Art) shows such an interlocked swtch assenbly

“for disabling an A/ C power source 10 which powers a sem conductor
processing platform 12 which typically includes two or nore high vacuum
chanbers 14, 16. Each chanber 14, 16 typically receives RF power through an
RF match unit 18, 20 froman RF source 22, 24 which enploys A C panaw The
RF sources 22, 24 are connected to the RF match unigxereiSmaRB0.Byosidrawisbl e RF
cabl es 26, 28 having nmale connectors on each ertfTORNBY,RREKET Y AU YRF
cable 26, 28 at the RF match unit 18, 20 presents the possibility of a
dangling live mal e connector. Each chanmber 14, 16 typically has an
I ndependently powered interlock circuit 30, 31 which is disabled by an
interlock switch string 32, 33 unless an interlocked switch 34 is closed

to est abFigme i RdorAw) hewssney adnterlecked swireh assembly for disgl ROWSTi t 18,

_ ' . e A AT e
o Beoree 30 afHich pvés ke ondhisdr SAGSIR b 1 2GR HbIB indBaBORIG 40 75
RE aRh@RIzhVaciin GRanities T, 160 Eabh ehdinibet 84, A6Qypioilbpreteives RB ippwithponghrant o t he

RF matchunit. The interlocked switch 34 is closed by joining a first
houRFrmat¢h usit d8.2CEoroau Ribsesrce24 24 whishremploys A4E povrehe £he B sources 22,24 g1 e

i s arsepnetedio e B pald s ac o8 R bl T Blescrs, o8 Bpvigh B RSl

i nc %m,eéﬁ ga%l ol o7 SactPRE %Hﬁlégk%s i%hwfarlqﬁ'at'bﬁl {1t 1 B PiPpresuties the Poisisilighanber

14 trom power source 1 and a relay 54 which is closed by a

cur péatdanglirigkve materdonnéctoni Each chamberl 4526 tyfieallyrhasandndependently poweredy 32

|t dnedaskaoula0cH Which Geahiod oy 1 i ok SvRER HEE Zuts (P SUERRR,
A I : i . . I itk h

A CoBRR A SRR HoSe bR ool il R ul 106 of HEIGORALCE utithS, F

yintepl ocked switch for use with connecting cabl es which connect a device to

a power source wherein the interlocked swtch, does ngt {qeg‘gkée separat e
acti on byFigure 3(Briot Art) showsaminterlocked gvitely3hpesitionsd to Re glasgd RIS when

oDl o e RS0l ekl 1P el P5h AN et B 1 b g o

to supply RF power to the RF match unit. The intérlocked switch 34 is closed by joining a first

housing 46 and a second housing 48 around the RF connection.

5 Figure 3 (Prior Art) is a schematic circuit diagram for the interlocked switch assembly of
Figure 1. The independently powered interlock circuit 30 includes a battery 50, a contactor 52 which
interrupts power to the chamber 14 from the A/C power source 10, and a relay 54 which is closed
by a current in the interlock switch string 32. The interlock switch string 32 includes the relay 54 and
further includes a separate power source 56, the interlocked switch 34 which interlocks the RF match

0 unit 18, and one or more additional switches 58, 59 which interlock other components with the A/C
power source 10 to the chamber 14.

There is a need for a passive interlocked switch for use with connecting cables which connect
a device to a power source wherein the interlocked switch does not require separate action by an
operator to connect or disconnect the interlocked switch when replacing the connecting cable. It

'5 would be desirable if the interlocked switch was not easily bypassed.
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Summary of the Invention . The present invention provides

I nterl ocked connector for connecting a power sourte to a device. The
i nterl ocked connector has integral interlock conponents for actuating a
m croswitch which activates the power source. A female interl ocked
connector conprises one or nore integral pins biased in a retracg
position within a connector body, and an integral aGkrrBSSMAID@SEMO5IOTS
between the integral pin and a receiving chanbeATIOBNEYPPEKETNG. AMis v
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to an extended position in response to insertion of a male conn&ed

t he

389
recei ving chanber. The integral pin actuates a mcrosw tch which

preferably nmounted within the device to further inhibit bypassing of t
i nterl ocked connect or,. Brief Description of the Draw ngs So
t he mmm above recited features, advantages and objects

e P o= fhe AR i e e SRR sy

had

ditevice Therifteriécked Bonreoide Hasmftfal irterleki contporibnta st dchiatiy hahiefbswitch

appended drawi ngs. The appended drawi ngs illustrate typical enbodi nent

t hi swhish aetivatas thappwear sowrse. Acfemaledintesiodkadapnneaton domprises pnesorsmofedntegral t he
' it dmit to oth |y effecti nbodi ment ... Fi

(pr 15 Bfesf fn, 330t ngRicon, WG cdpifeioR ot ogom FPERHLE P ARSoRGY
| Nt egtREdAfle Stegral5in ant ia(‘récéi'ﬁﬁg Ghéinbr 10 e teinfegyd pitt'th &l Xidiided PBGHOR

cable is not properly connecte

to a RF match unit. Figure 2 (p

an

pin
into
S
he
t hat
of
nor e
be
he
s of

ure 1

n RF
rior

aL t )inirespansactodnsertion of amatef connedtor intd the kengiving ¢hambeni The integralgin actuetds as
G s Tt thish is Rrsgromblyn Bied pefbin,he divisk 25 Bud IMEDH BRSSO the

Cha'ﬁh?e?lo@ﬁef&%ﬁ@ct':‘? Figure 1. Figure 4 is a cross-sectional view of
mal'e 1Tnterloc

afe

ed connector having integral interlock

Brief Description of the Drawings

So that the manner in which the above recited features, advantages and objects of the present
invention are attained and can be understood in detail, a more particular description of the invention,
briefly summarized above, may be had by reference to the embodiments thereof which are illustrated
in the appendéd drawings. The appended drawings illustrate typical embodiments of this invention
and are not to be considered limiting of its scope, for the invention may admit to other equally
effective embodiments.

Figure 1 (prior art) is a schematic view of a wafer processing platform having interlocked
switches which disable RF power to a vacuum chamber Wﬁen an RF cable is not properly connected
to a RF match unit.

Figure 2 (prior art) is a schematic view of an interlocked switch which has been used as
shown in Figure 1.

Figure 3 (prior art) is a schematic circuit diagram showing an interlocked switch which
disables A/C power to a vacuum chamber as shown in Figure 1.

Figure 4 is a cross-sectional view of a female interlocked connector having integral interlock

o 4
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4 conponents for actuating an interl ocked switch when joined with a
mal e connect or, Figure 5 is a cross-sectional view of the female

i nterl ocked connector of Figure 4 having several internal conponents
removed to show additional details of the integral interlocked conponents;
Figure 6 is a cross-sectional view of an alternative female inter}ggled
connector having alternative integral interlock congeresMaLiNoremasidyosais Ng an
interl ocked switch when joined with a male connéFPWDocmm"‘M"@m@’W is a
cross-sectional view of the female interlocked connector of Fi gurewéf89
show ng novenent of the integral conponents when joined to the male
connect or; Figure 8 is an assenbly diagramfor the fenale

i nterl ocked gonnect.or of Figyre 6, an .. Figure 9 is a schematic

di aGPERPBNYE fT acliafpg an mts#lg%eﬁéwﬁ%wﬂeu%wdwﬂm LCPIREGHt ed on a
surface | | : ' : | | s

vent | ot Bite Y s ditoldNeBlioRll Y Sk ienale iHENG e kolliRiin RN ndily |
congeveraln interhk gompondiits rémovedc rehove nddditional detally aifi the inregralt ittdriveketl
switch. Wiile the interl ocked connector may be either a nale or a fenale
conieBPeRents;t s preferred that the integral interlock components be

conceal egd; t. . Y. ' I Lk n.

S fomal o cipe B e FaRoR vis 33t BRR% Rup R PG R o
f emalterniative it tFTORR ROPonertO R dchidlihgAn GANRASEKA swiRH witA\jbingd itha
recei ving chanber, one or nore integral pins biased in a retracted position
wi t male comnectomnect or body, . and an integral actuator positioned between the
integral pin gnd the receivjng chanber ta mve the integral. pi 0_an
ext ended B3P T crms s Bev o Mrcemal<nfegpted Forno b et s S0 e
I eCghdveRftnt AR ' E6dmREtoks Preferably nounted
on ?ldé}ase EI at e%:i)tfgraal%%%F%@%h‘?%q?igggg&vgfggagy anEtgi’ternal power source.

0 I'n addi t iRigure@ is e assetbily diagmeh footircfetmie intebleckkeMionaeqiordfFigine)s; and

Figure 9 is a schematic diagram of the female interlocked connector of Figure 6 mounted on

a surface adjacent an interlocked switch.

Detailed Description of the Inventio
5 The present invention provides an interlocked connector comprising integral interlock
components for activating an interlocked switch. While the interlocked connector may be either a
male or a female connector, it is preferréd that the integral interlock components be concealed from
casual contact or easy tampering by placement within a female connector. Accordingly, the present
invention preferably provides a female interlocked connector, comprising a connector body having
20 a receiving chamber, one or more integral pins biased in a retracted position within the connector
body, and an integral actuator positioned between the integral pin and the receiving chamber to move
the integral pin to an extended position in response to insertion of a male connector into the
receiving chamber.
The interlocked connector is preferably mounted on a base plate of a device which is
25 powered by an external power source. In addition to the interlocked connector, the device preferably
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.5 encl oses an internal mcroswitch and a switch actuator positioned to

depress the mcroswitch when the switch actuator contacts the integral pin
in the extended position. The integral pin is extended by inserting a nale
connector on a connecting cable into the receiving chanber of the fenale
connector. Disconnection of the interlocked connector disables thg r
source and avoids a dangling |live connecting cabl e.gxpress MaIL NG.lBRosi99dse%s ocked
connectors safely connect a power source, i ncl UATTRRNEACOGKETING AM-ISSPRYDRYUr cesS,
and RF sources, to devices wherein power passes through a conned¥™{§®cabl e.
Exanpl es of devices which can use the interl ocked connectors include
dynam ¢ conponents in silicon wafer processing platfornms such as vacuum
punps,, processing ¢chamgers and RF match units. Each dynam ¢ conponent of

t he SHFIOtes a8 intermal mcroswA{ch aad 8 s astualorppsitioned fo,dspsess $he migrosyrilclwvhen

t S f f . aac|
ot RN Rl e ierdin RETR Bk ARRlonl RE AR iR ERendce,
conbprindtting wahaleWophactor bl 3, cothectingeable iat tie reteiviag vhembendf heveiakabl e

on the processing platformjnt errucgts all AC power to one of the vacuum
chagernestor. Disconneglion phtherinterlockied eanneeton disahles thei peveeg saursq aag supids @s |

suc . 1 silicon wafer processing platform nmay have a uni que size or
con??‘@'}uﬁqﬁ né"t“ﬂ&g’r“&féﬁe' any hazards from cross-connection of power sources
and devi qug. int@locReP Ebhrfectdrd SafRlyPE&mettd pBiwed SAUrEe, TRNubiRgCAC uftes, DL RF
match units and two or nore RF power sources for operating two or nore

v ac senrces) and BFssourtes,do devisesiwhereimpayertpasseRfroughcicommectingrabile, HExaRiplgsover

o o PGSt ich obyvoe ths ek eonedn i inc bR AYEBRG SemPaRsaH BOIn AR e by
. L . . "

usi ﬂqbcglt;{]xﬁg hg#,%gfglgtsgéﬂ ¢ bachuh? g@@%&dﬁﬁéf&gﬁg%ﬁﬁﬁ% Rl FOP WhltcH: RS SEAHC

t ha 0 not oper connecti ng cables joln each RF

powdynatgic compbrerit bEthe pescessingplatfodnt preferalily has an interlddked iswitel whithadtivatesnect or
of the present _invention may be used to connect a_ device, such as the RF

et &POWAT soureesfop thercamporent Most preferally, eanb interlncked swiicheacdivates all ppywertot he
pr Oglvea@u% &hamber by activating a common AC power supply. Thus, disconnection of one

connecting power cable on the processing platform interrupts all AC power to one of the vacuum
chambers. |

Each interlocked connector on an integrated apparatus, such as the silicon wafer processing
platform, may have a unique size or configuration to prevent any hazards from cross-connection of
power sources and devices. For example, the processing platform may have two or more RF match
units and two or more RF power sources for operating two or more vacuum chambers. Cross-
connection of the RF match units and the RF power sources typically causes an error in process
control which shuts down the processing platform. Cross-connection of the RF power sources is
avoided by using different interlocked connectors on adjacent RF power cables such that both
chambers do not operate until the connecting cables join each RF power source to the correct RF
match unit.

The interlocked connector of the present invention may be used to connect a device, such as

the RF match unit, to another device, such as the processing chamber, since the problem of a

This Sheet Has Been Replaced’

A




.6 dangling live connecting cable arises for all connecting cabl es which

join additional devices in series or in parallel to the power source, such
as the RF power source. The invention is further described by
reference to specific RF connectors shown in the drawi ngs. The RF
connectors transmt RF power through a contact core surrounded byhagwr

I nsul at or casing. However, the interlock conponent Sgxkesk MRILINOSMoS10765171S
connectors are readily transferred to ot her RF ATUPRNEYDOFKETHP. AV OVRN s f or
ot her power sources. Figure 4 is a cross-sectional view off"¥$tnal e
I nterl ocked connector 110 having integral interlock conmponents for
actuating an interl ocked switch when joined with a nmal e connector. The

femal e jnterlocked connector 110 conprises a netallic connector body 112
havi g/live spynesting pablg,arises for afl gpnnesting cableg whishdpin additional daviceyinseries

con I §+C. 1 nsul r casing 116 and a netallic
con'ltagg8%%&%%%&%%8@%%3%%%%%%%% contact core 118 may have
any conf ihériavetion! BrfuftBEPdREHbE By fdférehidd to $pe6ificaRF ofihddtdrs Ghowh in dh$ ol der
cup, a mcrostrip, or the like. The connector body 112 has external threads

120 drayvings: cThe R connectors wansmit RIE pewerithnough & eontact ebreisuryoendedthyraniinsulatoh e
bod 2. i s, fixed t fl 122 f t ] he .f enal
"t SR e T lsiork S bt of Y pcifi Sopnelo ot teali fRRETBAE0 FIBEE  ng

f or RFcdRestBisdt coithdetdts £ cther %rﬁﬁir@és. processing chanber. The
connector body 112 of the interlocked connector 110 has a nachi ned slot 123

f or receiRigurg 4is a crosysegtiopalrvidh? 41 atfemhlei intetloclsedccannector £10 having integral i on
by a spring 126. The retracted position can | eave a portion of the integral

pi nnfstlock,commonents forjaguating an miterlacked switdh whenjorned srigia malg conngcton: Tog al

I n L3N r In an
01 ¢ EoReiAtinBcd bonticb} 176 cBphkls | rekdfy ESE Rogp ¥ b medE o
| Nt elariber(1i18 fdrkéceivihg A Gsale SormettBe TR HOURTDR hodskd a pblya®drici ifisul&tbr a
mal e connector into the receiving chanber 114 pushes on the bent tip 128 of

t he casig 4 Gand e metailic eentagtiegre-biBiwhish transmaits R power.i Fae agrsacisarechiBanay on of
thegintearal -pin.124 into,t.he device. MWien extended, .tthe integral. pin 124
can MATRAY Byt fr cOnPlaine R EoE e S BoEP 8 solficim 8 REPREER BE ¢ ha
?U PRie 18&. TheReHictorBody 1 I halCekterial tiE4d3 126 for securing the male connector into the
receiving chamber 114. The connector body 112 is fixed to a flange 122 for mounting the female

interlocked connector 110 on a rigid plate of a device, such as a housing for an RF match unitora
silicon wafer processing chamber.

The connector body 112 of the interlocked connector 110 has a machined slot 123 for
receiving an integral pin 124 which is biased in a retracted position by a spring 126. The retracted
position can leave a portion of the integral pin 124 exposed outside the connector body 112 as
shown, or the integral pin 124 can be fully retracted within the connector body 112 as shown in an
alternative embodiment which is described below. A bent tip 128 on the integral pin 124 extends
into the receiving chamber 114. Insertion of a male connector into the receiving chamber 114 pushes
on the bent tip 128 of the integral pin 124 causing compression of the spring 126 and extension of
the integral pin 124 into the device. When extended, the integral pin 124 can engage a microswitch

which controls AC power to an RF power source that supplies RF power to an RF device, such as
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~an RF match unit. Preferably, the mcroswitch is nounted within the device

where it is not readily bypassed as described for the alternative

enbodi ment descri bed bel ow. Figure 5 is a cross-sectional view of
the female interl ocked connector of Figure 4 having several internal
conmponents renoved to show additional details of the integral ineemEweck
conponents. As shown in Figure 5, the integral pi nEXPRESSMML NOWEMOSIITOFIAY 126
are readily inserted in the machined slot 123 i“%"%%ﬁf"@&w E%ﬁ?{"ﬁﬁl
when the polymeric insulator casing 116 and the contact core 118 are
renmoved fromthe connector body 112. The insulator casing 116 assists in
retaining the spring 126 within the nachi ned sl ot 123 and the spring

sk i e i, o T SR Bt e M RR
pr%ﬁaﬁ%ﬂ &%@?A&h%ﬁi&%&%f&m RentH3Gribed BBRWY in Figures 6 - 9.

iS a cross- sectional view of the female interl ocked connector 130
haVl ng aFigard§is ¥ eross-segionhl view efltinecfenmteninteniocked ¢annector ofiFiguge dhaving

 Grtvera omal Some AR R of oS pAAROREEIO LA B I FISFRESBERES e o
t ked | nhied!
ol R FOHED FRRACE WY el AP 1 0k e HSEEI 6 R Reah st il oictide

1285191 231A the ddnAettor bbag 1&2%&@@@% epic isilatoricasing 016 diDthe oontactsere 148
metal | i c connector body 136 erabl made of Dbrass,  having a recgei ving
c haareerembsed from thecmnecuogbedv atqmesmaﬂé@amt&amm@as erpEIng
con tor. bod 36 u an |nsuI at in om a
fl uﬂféwﬁmﬁ ariynel ek 105 0 tie e reknePy e oty | 2 il R bt
fl upsq a@ﬁxF Wish (,E‘Féﬁh na‘[l@gm@;&;tl ator casing 140
shi e ds a rreta ‘ligag)zg{% %%?1 142, prceferagl y made of a beryl|iunm copper

al | oy, WA préfeired female mtﬁlbcked\mmeatbelioasnsm md‘ngxrmi ﬁaflg\wé lsaa]yross-
configuration for caonpleting a circuit g}a Iottedﬁ é‘?‘%ﬁ
cupse OmchGS*‘t pf the fmalpdnter @‘Wﬁﬁzgﬁ FEFIYE, r eads
144f Qr _secu 04 e
confanpeeRi i SorBath it b *@ﬁ%%‘#i@ﬁ%%?ﬂn@ < ffe‘F%E oe

i nt ﬁféf&?é@ﬁnfa@é‘iﬁ@éﬂdéke&@&mé&oﬁlm pérforpisahesanie funstiomadithefemglef interlackdd-
match unit or a silicon wafer processing chanber. The connector body 136

has cenmectordiliOshownin digures #and 5 using a cylindrical plunger 132 to actuate one or more
integral pins 134 instead of a bent tip 128 on the pin 124. The female interlocked connector 130

D

comprises a metallic connector body 136, preferably made of brass, having a receiving chamber 138
" for receiving an end 139 of the male-connector 131. The connector body 136 houses an insulator
casing 140, preferably made from a fluorocarbon polymer such as a polytetrafluoroethylene (P-TFE)
or a fluorinated ethylene/propylene polymer (FEP). The insulator casing 140 shields a metallic
contact core 142, preferably made of a beryllium/copper alloy, which transmits RF power. The
contact core 142 may have any configuration for completing a circuit, such as a slotted pin, a solder
cup, a microstrip, or the like. The connector body 136 has external threads 144 for securing a
rotating nut 145 on the male connector 131. The connector body 136 is fixed to a flange 146 for
mounting the female interlocked connector 130 on a rigid plate such as a housing for an RF match

unit or a silicon wafer processing chamber. The connector body 136 has two sections which assist

his Sheet Has Been Replaced

T




in assenbl ing the interlocked connector as described for Figure 8 below A

"first section 148 of the connector body 136 is fixed to the flange 146 and

has an annul ar channel 150 for receiving the cylindrical plunger 132 which

. secures the integral pins 134. Each integral pin 134 is biased by a spring

0

20

152 which holds the integral pins 134 in a retracted position asestesen in
Figure 6. A second section 154 of the connector b ig?ﬁg&gf”?ﬂ 7S
cylindrical plunger 132 in the annul ar channel # |F i on
148 and is secured by pressing or crinping an edge 156 of the first section
148 agai nst the second section 154. Figure 7 is a cross-sectiona

view of the female interlocked connector 130 of Figure 6 show ng novenent

f th h |
e oBeeA oL R ERRBE et R R B B P ofl 10
P! fifietbe Bodfl 436 Biked Ed"ﬁle'fﬂhﬁg 136 aid s A3 frivdart dbenkel LISOURE reeivinig B8 Shown

e 7. Figure 8 I's an assenbly diagramfor the fenale
i nt eylinalticatblungmdéﬂowhmh surpsithe BitegTlpinmalido Lbcbcntpmbpusliﬂa\s bigsed ¥ @ or

e 52 ishalts de gl oA ?ﬁ%‘x%&?r%r&“ RRCB a5 A FIgbee ik AP o

I qnﬁgapgﬁngm
> gbplgeﬁégn 1%8%1&@%%&6? rlbgy}? tllﬂgp %@?ﬂmﬁﬁéﬁg’?‘ﬁ t he annul arltsct:)ﬁannel

150inthe ffinst sbetici 148e4d i9 @e&ﬁéﬂ w iehshg:oumanpmg abedge 136¢f th fiest seationd 48ect i on
154 of the connector body 136 holds the cylindrical plunger 132 in the
annagainst hesenend sesior A5¢he first section 148 and is secured by pressing or

crinpi nggan _edge 156 of 0 i on
T MOFRrE 10 4 8RsPkectdBal bR oS il MRIBHR RhnbciSr 199 OF BARE Y
CONgIRRRE Mm@%t&taumeéaléb twueﬁﬁommmemuecdaﬁeaonmzentmem whi ch
can be identical to the nale connector shown in Figures 6_and 7. The

f enedmmectot €31 depressesctba cpkindsical plonger 133 whichicomprasses thesprngs 537 mdmovss 4

B e Bt T 1 i 5 1
253?323' g&‘ﬁaw ng t el n? Lﬁoﬁgﬁl ?@xt en ﬁdt %&{iﬁ?ﬁgg%@&;ﬁl& t he
9  various components can be cast or machined. The insulator casing 140 and the metallic contact core

142 are inserted in the first section 148 of the connector body 136. The integral pins 134 are inserted

in the cylindrical plunger 132 and capped by the springs 152 before the cylindrical plunger is placed

in the annular channel 150 of the first section 148 of the connector body 136. The second section

154 of the connector body 136 holds the cylindrical plunger 132 in the annular channel 150 in the

first section 148 and is secured by pressing or crimping an edge 156 of the first section 148 against

the second section 154.

Figure 9 is a schematic diagram of the female interlocked connector 130 of Figure 6 in
combination with a male RF connector 160 which can be identical to the male RF connector shown
in Figures 6 and 7. The female interlocked connector 130 is mounted on an external surface of a
housing 162 of a device, such as an RF match unit 18, which is typically used to match the
impedance of an RF source to the impedance of a processing chamber. Bypassing of the female
interlocked connector is avoided by having the integral pins 134 extend into the housing 161 of the
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devi ce where additional interlock conponents are shielded fromtanpering.
"Preferred interlock conponents are represented in Figure 9 and described in
nore detail below However, it is contenplated that the integral pins 134
can be used in any manner to interlock a power source to a device.
Referring to Figure 9, a mcroswitch 164, which can function as @Rrent
interlocked switch 34 in Figures 1 and 3, iS Secur &RPHESS MAISK(EMOSI9Ig8I7TBt € 166
within the housing 162. The support plate 166 Hﬁgmﬂm§F5¥ETﬁBA¥ﬁﬁwm§§giving
a sliding actuator 170. The sliding actuator 170 has a sl ot 1724707
receiving a flat pin 174 which is secured in a groove in the support plate
166 to limt novenent of the sliding actuator 170 within the slot 168 in

the support plate 166. The microswitch 164 has a spring Io%ded pl upq%gr 176
whi deviee whers additionakinserlgck compenentare shirlded HomIampsringq SretFme ii@Fldcknal e

30 and_sli.de ' | i
" o afraRb e, e S In ke O Heprtf e b, et BHIGKY | BOGroveiy® BDC) 19
t OVgrflerhpigtell 2HAR Kt iIRRBAS pirdI134 3oh BE LiewdiiA dny Ainfdrd Gisterldcia powst soeceltba

actuator” 170. The microswitch 164 is preferably a part of an interlock
swi devicstring 178, such as the switch string 32 shown for the interlocked

o e el R PIEIA S SRR AR P o
t eg@g% C}%ggb@gw gcf@t oxgplate %mmﬁoﬂ&ﬁgqsmgrhen%gé?m@lawls@mshe

pre esent invention, Other a urther
enbagiott68 for oécelvirgg 4 sliding actuatord 70 Eheoshidivgrattuaitartl5i0thad estott 72 forf regeivinige

basi ¢ scope thereof. The scope of the inv ntigg iﬁmgleterrn' n?d .ne cl ai s
whi aflatpin 174 which is secured in a groove in the support plate 166 to imit movement of g s at |s
d aj 0wt | | c i biE 1681 ing IBaded
confaBtgt Fipswighn e s16¢1 68t Ble bkt pEBBET THE miGRSRILE 168 has o spring Bade

di spRragst M6tWhich é16Ses @Ry MReesWitch 164 whibsl theqfn 13Heaendsdronx thenfémbleaonhéutor
connector body to actuate a mcroswitch when the connector is mated.

130 and slides the actuator 170 into the plunger 176. The spring loader plunger 176 opens the
microswitch 164 when the pin 134 is retracted toward the female connector 130 allowing the plunger

176 to slide the actuator 170. The microswitch 164 is preferably a part of an interlock switch string

>

178, such as the switch string 32 shown for the interlocked switch 34 in Figure 3. Only one pin 134
is needed to actuate one microswitch and additional pins, if any, can be trimmed to not extend from
the female connector 130.

While the foregoing is directed to the preferred embodiment of the present invention, other
and further embodiments of the invention may be devised without departing from the basic scope

thereof. The scope of the invention is determined by the claims which follow.
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2. The connector of ‘claim1l, wherein the int egral I nterl ock conponents

{
)
3
1

W N

conprise an integral pin biased by a spring. 3. The connector of claim
2, wherein the connector is a femal e RF connector. 4. A femal e

i nterl ocked connector, conprising: a connector body having a
recei vi ng chanber; an integral pin biased in a retracted pagkti on
within the connector body; and an actuat or B¥PRESS MAINOSEMOF187041T1S eqr al
pin to an extended position when engaged by a NHPENR/GREETTGAMHERVIEY into
t he receiving chanber. 5. The connector of claim4, wherein the
integral pin is biased by a spring. 6. The connector of claimb5,

wherein the connector is an RF connector conprising amnm 1“nsu+ -at-or--casing .

pos%gg@%t he connector body and a contact cor eppos| ned within
t he = ng. 7. The connect or ”Re placed
wherein the actuator is a bent end of the integral pin whi ,I "
the receiving chanber. 8. An interlock assenbly, co

fendl e |n°uemtetldckeﬂ0mmeetormonqmsmgt sing a connector body having a receivi ng

chanber,

an
a connector body; and
one or more integral interlock components positioned to extend from the connector body to

actuate a microswitch when thé connector is mated.

2. The connector of claim 1, wherein the integral interlock components comprise an integral
pin biased by a spring.
3. The connector of claim 2, wherein the connector is a female RF connector.

4. A female interlocked connector, comprising:
a connector body having a receiving chamber;
an integral pin biased in a retracted position within the connector body; and
an actuator which moves the integral pin to an extended position when engaged by a male

connector inserted into the receiving chamber.
5. The connector of claim 4, wherein the integral pin is biased by a spring.
6. The connector of claim 5, wherein the connector is an RF connector comprising an insulator

casing positioned within the connector body and a contact core positioned within the insulator

casing.

11
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_integral pin biased in a retracted position withilrhthe connector body, and

1
2

~N Oy v R W N

5

a first actuator positioned between the integral pin and the receiving
chanber to nove the integral  pitn-te- an extended position in response to

insertion of a male cOMBEREDHaL BLY recei ving chanber; and an
I nterl ocked switch corrp c8¢t uat or p05|t|oned t o depesas®r a
m croswi tch when the se mmmﬂ ngages the_i nEX iNQ- EM3S197pRa7IS

ext ended positi on. y of clai WE‘“'W%E%' OA 159 al

pinis biased by a sprl ng. 10. The assenbly of claim9, wherein the
first actuator is a bent end of the integral pin which extends into the

recei vi ng chanber. The assenbl y of claim 10, V\/nerei n the connect or
is gn RF nnect Si n at.or 0$ ned he
confect o %ao%@ BRI Al ipd R Bt e et g
12. mto'ﬁibereaﬁﬁﬁ gér.cl ai m 11, V\,herel n the female int erI ocked connector is
nmounted on an devi ce. 13. The assenbly of claim 12, wherein the RF
device is an RF match unit.
12 . ..

8. An interlock assembly, comprising:

a female interlocked connector comprising a connector body having a receiving chamber, an
integral pin biased in a retracted position within the connector body, and a first actuator positioned
between the integral pin and the receiving chamber to move the integral pin to an extended position
in response to insertion of a male connector into the receiving chamber; and

an interlocked switch comprising a second actuator positioned to depress a microswitch when

the second actuator engages the integral pin in the extended position.
9. The assembly of claim 8, wherein the integral pin is biased by a spring.

10.  The assembly of claim 9, wherein the first actuator is a bent end of the integral pin which
extends into the receiving chamber.

11.  The assembly of claim 10, wherein the connector is an RF connector comprising an insulator
casing positioned'within the connector body and a contact core positioned within the insulator

casing.

12.  The assembly of claim 11, wherein the female interlocked connector is mounted on an RF

device.

13.  The assembly of claim 12, wherein the RF device is an RF match unit.

12
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14, An interlock assenbly, conprising: a[9<--connector conprising a
connector body, an integral pin biased in a retrdcted position wthin the
connector body, and a-fi-¢st-.actuatQr_positioned to nove the integral pin to
an ext ended position ?ﬁthe connect or is mated; and an

I nterl ocked switch co cedt uat or p05|t|oned to. depr a
H ngages the i NigRial Al Ko, infosis
M Cr oOSW ATIORNEY [EKET Nef mmsm«wl ock

m croswi tch when the se

ext ended position;

switch string which interrupts a pomer sour ce. 15. The assenfh

claim 14, wherein the integral pin is biased by a spring. 16. The

assenbly of claim15, wherein the first actuator is a bent end of the

i ntegral pin which extends into a receiving chanber in the connector body.
117. 14.TheAnntenidrkyassdmbly séompirtsingsher ei n t he connector is an RF connector

conprising an insul ator casin si,tioned thin the connec and a
2contact c ?@nﬁﬁgﬁ%véal% %@rﬂ’@ ﬂp@é’éﬂs In a refract ‘!ﬁ‘"’ bl y

B i L A T gt 1

4The ﬁhﬁﬁﬂibhﬁnﬁécto?llﬁtl&leaﬂand/merm n the interlock switch string interrupts

A/ C power to the RF pmatch unit.
5 an interlocked switch comprising a second actuator positioned to depress a microswitch when

6 the second actuator engages the integral pin in the extended position;
7 wherein the microswitch is part of an interlock switch string which interrupts a power source.

1 15.  The assembly of claim 14, wherein the integral pin is biased by a spring.

1 16.  The assembly of claim 15, wherein the first actuator is a bent end of the integral pin which

2 extends into a receiving chamber in the connector body.

17.  The assembly of claiin 16, wherein the connector is an RF connector comprising an insulator

2 casing positioned within the connector body and a contact core positioned within the insulator
3 casing.

1 18.  The assembly of claim 17, wherein the female connector is mounted on an RF device.

1 19.  The assembly of claim 18, wherein the RF device is an RF match unit.

20.  The assembly of claim 20, wherein the interlock switch string interrupts A/C power to the
2 RF match unit.
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