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[Para 4] Referring to Fig, 1, a simplified schematic of a prior art RF delivery path 100
for the voltage test arrangement is shown. The RF power is supplied by a single air cooled
300 Watt generator 102, Le. maxinnm output at S0 Ohms impedance, operating at about
13.56 MHz.  The RF power output from generator 102 is routed by coaxial cables to a

coaxial switch network 122,

[Para S} As shown in Fig. 1, coaxial switch network 122 may be configured with a first
switch (SW1) 104 and a second switch (SW2} 106, A 20 decibel {db) coaxial attenvator 110

is placed in the RF delivery path to enhance low power functionality by controlling SW1 104
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[Para 5] As shown in Fig. 1, coaxial sw tch network
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[Para 11} V-load network circuit 212 is configured with a first variable capacitor {C1)
204, a second variable capacitor {C2) 206, a third variable capacitor (€3} 208, and an
mductor 210, The V-load network 212 is tuned to resonate at about 13.56 MHz In this

resonant svstem, the impedance needs to be matched between generator 202 and an output
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[Para 11] V-load network circuit 212 is configured
wth a first variable capacitor (Cl) 204, a second
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[Para 15} Unfortunately, the atorementioned prior arts suffer from a few deficiencies. In
the case of commercially available RF generator, the voltages are in the ranges of up 1o about
500 volis peak. The 300 volts peak range is not high enough for the plasma applications. In
addition, the voltage measurement accuracy of about 10 percent from commercially available

RE generators may be inadeqoate. In the case where commercially avatlable R¥ geverator



[Para 15] Unfortunately, the aforenentioned prior arts
suffer froma few deficiencies. In the case of
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limitation, in the figures of the accompanving drawings and in which hike reference numerals

refer to stmilar elements and in which:

[Para 19} FIG. 1 illustrates a simplified schematic of a prior art RE delivery path for the

voltage test arrangement.



[imtation, in the figures of the acconpanying
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for the I e test .arr.an
{Par: "% EEY{*’Z* I*F‘Pﬁ&%‘?*r%f‘ég’ ‘g é et Qéageﬂ’eg&?&@%flﬂg network

ananﬂ.{ﬂig[ art voltage |oad network arrangenment. [Para 21]
3illustrates a sinplified schematic of a prior

]Paraﬁlt] RF 1Y, |$ﬁ&§u§19§7§ gxg! 1184 @ng ISIANE ﬁ-%P gxrﬁ{ gely QF\:!\ cdhtrol
iTPustrates |'n accordance an e fhe

arrampaesent invention, a sinpli f| ed schematic of an RF
delivery path for the voltage-current (Vl) test

[Paradl angEneNy illukiiaeamnadtorBhiGe it 4d ¢abddihes dfthe present invention,
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m order to not unnecessarily obscure the present invention.

[Para 29} Various embodiments are descrtbed heretn below, including methods and
techruques. 1t should be kept in mind that the vention might also cover articles of
manufacture that includes a computer readable medinm on which computer-readable
mstructions for carrying out embodiments of the mventive technique are stored. The
computer readable medinm may include, for example, semuconductor, magnetic, opto-

magnetic, optical, or other forms of computer readable medium for storing computer readable
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instructions for carrying out enbodi nents of the
i nventive technique are stored. The conputer readable
woredpeiany i ncl ude, for exanple, sem conduct oPCT/US2008/068156
magnetic, optomagnetic, optical, or ot her forns of
readabl e diumfor storin uter

onput er
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or nore enbodi nents of the invention, a diagnostic
[ParatXigl , & gne clanvelchgdntiity ehhe heehtiar, halgao®atwolnay  he
configured with a coaxjial switch network to route high
voltagRErugs sl pEme T ghabe eteredar th o syl sprteh BewoRmt route
t [
i O B B0 PP AR Pl a e A nt Al an logd or v
load vebwdrk a he aaxinbbdiakbe noatidswitoh neducienpghe momﬁgxpm with annaxial
_hi %h RFE power gener tor toﬁgr ovide stable neasurepents
attenugfa |“6W§P SR yagwt ﬁ“‘ar“f”’é JUIFE BERCTHREIOUPEEE FBRCof
mumh é&‘ﬁ’uﬁg atlo@Ry Rﬁtﬁ@i’\’eﬁz Mlﬁ@)@uﬁ@ﬁtﬁl@ kéi@éimﬁ}m{ %4«9 Br BB &LE power
first or second switches. In another enbodinment, RF
may bp@wemo ﬁmvhbmvbelseto&tflwahy seoutleditcheseila hewlhfarcnﬁmlﬁca@m RF
0 t wor r h,a d .swi
power tgé)\é\f 0y %ﬁ%‘c%“wx rﬁutgﬁ g%wg%a F‘?ri Ijﬁdlgid}x%{?%g or &% 51 'sdé]ﬁmqrg éhmugh a
third Skghalin 6eREldn ORShaR EnBdilgdht BOFetih @RS oA Be S8RSRAn&0Ens and
controlled by a software algorithmin a conputer.
switchrpepstionsjagthsessrdemnd capuglied iyl 4 gﬁ’@gﬁ PrafponBinnng ¢usniaderandus, high

pmu}ﬁﬁ I’ﬁg o&lldt%ga I ]ﬁ}é ﬁ[‘ﬁ %\R (j OlB& (019& { L\:fl% ¥ns%§tf |2] ﬁ'& {R?WIL\ oRhwh

powe{ﬁ’ﬂ&@nﬁgb {he %@E&eﬁ’heﬂ%@ﬁ]&nﬁﬂﬁ@dhﬂﬁﬁms of the i nventl on,
a current-1load network is

[Para 32} In one or more embodiments of the invention, a current-load network is
emploved to provide a high impedance circuit in a matched network to enable commercially
available generator to deliver high potential RF voltages. In an embodiment, the current-load
network is configured as a tuned resonant system to match with the impedance of the RF

generator and ontpat signals. Hence, in a matched network, I-load network with high

&



enpl oyed to provide a high inpedance circuit in a

mat ched network to enable comercially avail abl e
w@emenatis? to deliver high potential RF voltageSI/Us100&068156

enbodi nent, the current-load network is configured as

Ul;pﬁ(?}ﬁ}eeur%%da fﬁ\i?g@g t}'lg{\{]\ag%{}]t %3’?%%‘5‘?1‘5‘;{\” gncp @égg;é:l q:.eggqg:%n?e];uaih
mmlaﬂﬁlw@ﬁlm(‘ﬁwu%ﬁkmmlr | oad network with highinpedance may
|'ow very high currents to he sustained and delivered

]Pamf%im ajo,lg? nrugdr%ﬁ‘!g Fﬁ%ﬁﬁg&e 0?1%9 %“’a gnégtsxgﬁ{ alt Pﬁlp oved to

unnmnﬁ angénmntramayo bﬁpetnm py\@eh zbmmcim;rpmdetamﬁﬂﬁ geinesratiofined set
to output RF power to matfc erm ned soft
point. gl 40 f3 méigpmﬁogf sedrigop se @‘hﬁbgf PR ta G\}éﬂ}é[p S q%}\é\;gnvtd 0
xtexa{é&{tﬂ\{‘@eﬂﬁnﬁﬁ RblRle RLAMHENR MRIREHEIRLPURGY Jhdl 8L &k Ss
until the output voltage fromeither the |I-Ioad
nmtdmétt(mp koBwatehde Def @@tdmn*étm@xr&ousi atchadictwatyheAccurate current
war e- def i ned set apout ..1.5 percent. .
ndioS Rl EROYSRERRA S CUFPEA st Sl e orple o
enhandé BroebistdosRbl dilihgtoRndrbdreahéon of V-probe and/ or
VI - probe to enhance process control during plasm
{Par apﬂ?cesﬁ AembEBRRnS AL ok o1 T RO ARALy nfy BRI, ;}‘Rﬂ off Qﬁenabk
interlock relay may be enployed to en}beor a%
or disibly higRR ppovesr geﬂemmuﬁerqm@@term@dwe‘ﬁmme@zc{g @ﬂ@lmt’tm Asik,

S ha a, or. | eak, exposed V-] oad

e»:poa%i% gaé ) IW% ?{J{C‘tﬁ@gé F“'é 89 9\%&1@# “E\B"Bﬁf"&lﬂf’ %g’\)ﬁ“?%'gt‘%[ load.

Thus, lthd 2@d intdHb& 1€Lzh@mﬁq3eié'hti 8uk@Gkorh BkiaY «RPKeREENMER R FAvoliage if
user from bei ng exposed to high RF voltage if any of

any of the pprdetendedicheditiewride piebns are net. [Para 35] In an
enbodi nent, a control PCB probe signal routing may be

{Par de‘}ﬁbl oy ddant ombodiownt heostig P43 probe benniouties: thy be gltmplos red 10

the current

atow 94 P e 27 By BBt IR S & Bop O pBrT B effrent or

mm%ﬁlm%h@mh@@&%saltwanwgt ages of the invention may
‘be better understood with reference to the figures and

]Para\%ﬁ?ﬁusﬁ&g angp }mdf 9#\ @WbesFiGhe dy é{iﬁw‘f\ﬁm\' 1k 1?&1@951%&9&76 with

I ment the present Invention,
referegtanmplthd figek esmhbsﬂmstmsomf thanfoRFwd el igvé slwmatlh*utmrdmd"aew ith an

. ol t ages current (V) test acr ement |
&;mbozf-xﬂg,n “BB@&E’PLI én*g,d %1 Iag&msﬁ&&?&& hxariléc <a Eplo%g%\‘y é‘d*‘%éﬁl‘ for the
\Oitau\éa:tutrreﬁle('\ﬂ'} kOl Addmeht- 0. Maxi mum out put at 50 Chmrs

i npedance, operating at about 13.56 MHz. The RF power

» put # t LIt £ %, V2 ie
Para ¥ UL 65O ST SRR A e Ul ARl 0.
maxirbine cuppd enEnbabik nnn@ismﬁl gpe rdt,xml:aﬂakaai’ v Vet ndthwdtkpower

422 may be confi h a fi svvltch W) 404, a .
outpu GRrriterr L PP AU BRaCH PGS d S Sy ok 422
A 20 deci bel (dB) coaxi.al attenuat or 410 i fl aced in

{Paral38d REIyBEivRe 1eﬁg{uﬁnpéhgr , coaxial switch network 422 may be

configured with a first switch {(SW1) 404, a second switch {(SW2) 406 and a third switch
{SW3y407. A 20 decibel (dB} coaxial attenuator 410 13 placed in the R¥ delivery path to
enhance low power fenctionality by controlling SW1 and/or SW2. Agenuator 410 may be
emploved to reduce power output from high RF power generator 402 to provide stabiity in

the lower voltage test points.

{Para 39] For example, in the lower voltage range of about 200 to 1,000 volis peak,

SW1 404 andfor SW2 406 may be switched to select attenuator 41¢. For the higher voltage

~
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enhance | ow power functionality by controlling SWM

and/ or SW2. Attenuator 410 may be enpl oyed to reduce
wWEowenoast put from high RF power generator 402P€DUS2008/068156

provide stability in the | ower voltage test points.

ranze AR 308005 04590, UL g SV 4. sy Daikp g vithed

to them e dsid e had 4be, ﬁ?ésﬁﬁ"i e LARURAL Ale HikQuarbiOk s h@hud n or
hi'gher vol tagerange of about 2,000 to beyond 6, 000

SWite hﬁdl s, tb@a{kw ex Mtﬂ@woéﬁ’dﬁ éﬁ“‘ SV@ e&@%@nmwbé hewistalab @S WG ) 407
ver

nmay bfeﬁzgx pé?\%g ) g!tltox;, 'h?l' mg%]\{) t?xﬁ @8“ ehto ﬁ;t?lgw (amgdtmlm?ﬁém an [-load

netwoRRWRS inl R cbabh@dviPaSWBbdfihehiofaRe m‘@mdmne nt. Third
switch (SWB) 407 may be enployed to allow for routing

[Paraldtf po‘l‘@fheﬁ@;pﬁz‘rﬁe‘ﬁ?ﬁmﬁ oV¥l0ad, RRENQY 1'&614*1:1%1 913 ARy be ch?;QGd to
network 424 in accordanceé with an enbodi ment o%

SWI $ &N T 600 arifdRar BWVA6P7) Rotitien lm*pidewérhﬁ atm mwmofmtﬁiﬂg wimhes

ateni @ ST b S o S AT T G i BT T gaork 412
or [-1da@ nORAL ar4 WhesRakeREEeNDALAE hARR N aS e 0P S8bE Moty hing is
prevent hot switching and/or" whet her V-1 o0ad networ k
not degligbler | -1 oad network 424 has been sel ected. During
hi gh RF vol tage operation, hot switching is not
{Paradddi r alhe sigh#arcamat] frafh @osiign aldécagoai hgmiay bearposd thrargh

o TR S5 N SR R A

inpur/@G@H G0 ;&t@AQ)oni;ﬂ&&lﬂWi SutiRktihd didard 2RotinPirfeomputer 416
conput er 416. Then the software al gorithmin conputer

tnterpat B nt@awwglmﬁ & sitgrane wbeibien o onereed odkilethaitesedepending on
; or hﬁlt the test dependi ng on

wheth \Nhg]tt S\HTL@ 19 Qfﬁg?ﬁ COITes

Rer “the switches are sel ect ed correctly [ Para 42]

para S8R PRSP SRS A B hlon

with L8R lSpLRATETIR Al yn@\r@édlﬁ;aleﬁmlﬂl% QM AR eAldiol 902 to deliver
del'i ver high RF voltage outputs. In contrast to prior

high iﬁr wit‘ 1RE Oglbiusy ehycqg}gﬂﬁ to priot He Ringilepentagh. |U@)ﬁiedfuplzingemaimn of
2 th | a K di {4
Fig. 4 % cvn %sﬁ qi&”‘ Oll\nid&t é‘ﬁ‘g%’\ég ) \41§t %hg\m& }llf :g{%é

%ppmﬁﬂﬁe siheh, |N—“ ;oad"* NEL BT 42dv (ﬁﬁ}l“’bﬁmelﬁﬁkﬁm etl @ increase the
I ncrease_the capability of the diagnostic tool
capabd iy Bf tlﬁghwﬁ%rfml(lr\) E‘Wé'a%v%%lﬁt 13 “1€ﬁ51ﬁ'?f@ﬁmﬂm faékxéf power
appmqﬁg J cations. [Para 43] Fig. 5 in accordance with an
odi ment of the invention, shows a sinplified
S, hematlc of a

. . et.wor rang
I} aml K t he Ie%(aﬁ‘bll} céLLngA'ELe W mg'm ﬁEangm e xhnalhe :m [Teta agmw a

mmp}{ﬂ?ﬂ&,}%ﬁ@@mﬁE@txﬁémﬁ@ﬁ ndofRrpoyehe &I ‘\@0 alIn Ry \@rﬁpk of Fw 3,
passed through_a high inpedance matched |- oad net wor k-
RF power ¢ supphabby g3 %gﬁl@ﬁﬁ% ngﬁmo‘iﬂﬂr et BE ppyer signal may be passed

through a high mnpedance matched Hoad vetwork circuit 522 to generate high currents, for
example from about 2 amperes to about 50 amperes, necessary for plasma applications, e.g.,
probe calibration.

[Para 44] I-load nevwork circuit 522 may be configured with a first variable capacitor
{C1) 304, a second variable capacitor {C2) 306, a thurd vartable capacitor (C3) 508, a first
mductor (L1} 510, and a second indoctor (L2) 512, oad network 522 may be tuned to
resonate at about 13.56 MHz, In aforementioned resonant system, the impedance may need

8



exanpl e from about 2 anperes to about 50 anperes,
necessary for plasnma applications, e.g., probe

w@ 20000053 on. [Para 44] 1-1oad network circuit PGRES2988/068156
be configured with a fi rst variable capacitor (Cl)

. 504 se‘cond var i gapac t.?g C2). 506,

to be \},‘.\5‘2 1%%‘)-6&\&-‘8§b ST 3 g)ui 3 p pihgypw xs:h%ﬁﬁ]@{'ﬁ?r J&: Hay run i an

unsmtﬁél- Qﬁmﬁﬁ% MEREO0H, dhﬂgﬁ’&%pr‘»’x(l &3he ﬁ%}@t mlpcldﬁ’:ﬂ@ iﬁ% Wréﬁnﬂ rator 502
may be t'uned'to resonate at about

of S0 aﬁxem,eememip:@néé froms bifadtnesywk emeuit AE2 toap éd an@é t@rawch a probe

s15, GRS G0 % SIS0 ELUCR, QPG 8,200,200 o4t Y, 00

\O;m,@@ngﬁwqmwd possi bly shut down. Wth the input
i npedance from RF generator 502 of 50 Chns, an out put

i’amaﬂ'ﬁ fr Qm&itlxeo‘aereﬁgMﬁe@ig GHtc 3553(% ﬂ@YheQ?ef huedat e
ch a probe 51 and V-ref 514 inpedance. The
nnpgdanwrce(f?}511ﬁn:o:&§1pg@ i(sxp gyl bei ds:ifg@mcdt}xy lawzsﬂm1yﬁtlct\whaze:rcit 3 508,
REVA Yref 514, probe 518,
Knowy gt ngndgmh:r, éhet (ﬁlé xiniajhga afibléare t{«hl $!hﬁéﬁfgﬁi§é %G(WZ)OH fthumgh
the cobl3g S@% FOBOLIRAG | FEM RS, SRLESIE REV.BYS NE A duRGnt B8 be
vol tage at C3 508. Know ng the inpedance, the current
calculpigy tyeuglathegivaple delpigrmshipgiivienv o sie Sger ‘sgf:x‘ Pl divided by the
s hrough the current path from output 516 through probe
mp‘""‘%‘%‘“@ V-r ef 514 The current nay be cal cul at ed

a3 5 R RIS B PRt e

capacitBRedaROE; ofd (t'hgf)@?&f Rdd hoRdh IETHY»’ bepd@hefdwbk may be matched
adj usting variable capacitors O (504) and C2 (506) of

to respaatogh me mrewatfsz@” imhedapomaids ébmpr m\ﬁ@nm@ma a

nmn_bdg: bR naﬁ&xm 1:1“2 I}]u g%} egloll%ia { Z%Qr h‘?le {ho egl%n Qr?,s ah%gi 30 3 mperes,

to he Mﬁfa)mﬁlc@bu@ur st 6 fer Pasmd dppticabontc. g affmlt (913 ptabe calibration.
about 50 anperes, to be sustained at output node 516

{Parafon pl asma, appk dn‘é‘i@i‘i*'&ﬁ% 'uﬁexﬁbadxﬁﬂéﬁtr ke bk dntROB® ws a simplified
cali bration., [Para 47] , 1 n accordance with an

mhen@#b @ﬁmﬁgmx o@ﬁwq——ﬁ@nq‘oﬁg}gmlrfgm agheeest {g(?{hﬁpﬁlﬁﬁ weplementation of

f‘i*” f)a{i; Py %ﬁ? e l“%f}gﬁléﬂﬁrh&}%:)]&tg g(‘lﬁ%)l %?}E{E‘%l SCI(S)%IH Z‘%ﬂdr}O g\ga%’l acgumtmn

baatdﬂ}f’ﬁ(we 1@bg@ui &hinaldy e epdiera ﬁriﬁmﬂﬁ&’&l@ﬁdu@h power RF
conmand. to a data_acquisition board (DAQ 620 to

generyat Pa ‘aﬁﬁpﬁwafﬁefgte&ﬁgmﬁm%ﬁ% hapenachBpWRHORRNIBE6 to a
hi gh power Lgenerator 602. Set point 626 tells
{Pa !‘dg@%er atofn @@120 @wmﬂtﬁh}mmel@mio)u@mt ot gdeenter AG]manbe routed

thrcm@b‘stsxﬁ;g@xeg é\etr\x Odd % Pﬁ 3 O}&; %;gjggllm o%}é{gy e e{“\r,\%nq( g‘g %ét?\to 624

dependirgherhaddsilegagpiativer K Qﬁ&l@u Qlic dalioh @ddke Lﬁﬁﬁdﬁﬂﬁkmﬁ%tm power
de endi ng on_the desired application. Consider th

signal M}u%ﬁ oA & Bied pekerk 8kanpioe! Vilped powerk ¢} gﬁ%lw Veref

mxtpugéi 24r R#h ggg%kgn ;f;h: Q%gxrf g?&;‘ﬂ? § tlénﬁ ¥4 nl\:{x QP s\én'é @ a\q ARFVRIES s, The

signal from RFVMIL 615 may be sent as datg to a general-purpose mtertace bus (GPIB) 618
and may be read by computer 616,

[Para 49] In another example, the power signal may be routed 1o I-load network 624 in
accordance with an embodiment of the wnvention. From I-oad network 624, the signal, Voref
output 614, is measured. The V-ref output signal 614 may be sent to an RFVM2 617, The
signal from RFVM2 617 may be sent as data to GPIB 618 and may be read by computer 616.

g



out put 614, is nmeasured. The V-ref output signal 614

may be sent to an RFVM 615. The signal from RFVM 615
woreapoles1sent as data to a general - pur pose i nt ePEHUS2008/668156

(GPI B) 618 and may be read by conputer 616. [Para 49]

(Para 1 500 G R b e e EH e Db haetIE Qs may

be cot ﬁu& QV&%QGHQ‘&L &y kel Rad ﬁﬁ@t 28 é‘mﬁ%‘ﬂe :iti‘@oﬁwgﬂﬁﬂhe f-load
~ref output 614, is neasured. The V-ref output si gnal

netwoBl # 1 Jraf/2Bev dispeak © dasirREVNRIN6QR-detihed sit gnak 624 ohI (RPVNR peak
617 may bw ent as data tg GPlIB 618 nd\,ma_ be read. Q )
may U8 S P g BE proafRiogBl Onke e ol fitc e e it Etpipback
over GO 6 & may bERASRBR 1o dabdd the Ol BigBi8 RY 6B® poing back to RF
conpared Wwith software-defined set point 626. For
generigapf. el hej tfrogesy Blay fg eterted freough peadirpldeop ilgoBdm wfackgge a V-

ref euég ﬁw?% R%gl 1|h 'dfﬁ 'd .1? ir a&y E%e i\éﬁ;ﬁ"%ﬁ%ﬁgﬁ“?ﬁt@d&%‘ﬂgm point

624. sheosgeustQap: ﬁﬁﬁﬁlflod)p Lﬁdﬁ!@)i wak hageraal fee Iddadmetinek dat & achieve

~com ng back over GPIB 618 may be conpared to generate
avV rqfwgt%‘gﬁ{-} withigy téhg“;re@)’qgl,gg@ ¢ goil n‘gp%té@p( qz‘euﬁmrn ~defined set point
624 HQQESM"’}F@ wilan e&h@dtﬂﬁﬂf:@fis{ﬁe ﬁﬁ}énﬂﬁm : I'i}sgx %?‘iﬁugdﬁllf@}x(? Lig@ a

ontrol 1oop algorithmto achieve a 14

atoremtsttivined trivrodesiabidhenet sraeyts, seudr pardmbteperc enhavcoﬂesed»hmp
. @oftvvar e-defined set point 624. Anal ogously, the
CONIQy osed-1 oop control may be iterated for |-ioad network

to achieve a V-ref output 614 within the desired
g flmdtlé ur adyg- eshgws. 1 ascodpresith gt ensbirdinarieRdet inedioget flow

diagre ﬁ?b{‘{ uﬁ%‘b} 'l\{bﬁ) aﬁ%&éﬁ‘ggﬁ@ i ol ﬁ 2 wﬁ{ﬁ? AHBP L, Rfint Q%E@%)%ORJ

I nvent ment’, or ement 1 one
\oitaa&st Bbﬂhe &hg&nmmaﬁon‘ uf Bige?7, =i :ngiaé%qnanarr@fﬁk'rs sent.te.ap RF generator

0 conj; Para 51 7 shaws
704 af e s 85 paGHEE i ebnSBhibirive i & BR ARG of isdiskt I GnOR 0 2
ampﬁi@é%@ki@&ﬁﬂm of a control |oop algorithm700 in bl ock
di agram fofrm for sustaining stable RF voltages. In the

[Paral ‘ffﬁl eyt af ﬁgﬂzrﬂlﬁ. s VG mgg%vgﬂle hiMdd @m 3R v &?ﬂkgio go&e sSftware

t to ‘an ener at or and a set pol nt
definedQBF bﬁﬁ@btmoﬁ(ﬁlmﬂ% solptyachel fa;zméhﬂﬁymmuremgms?tﬂerm step {712} in

sccordiBgani PP TRa L AER 908 T BIES VOtig [ty be

muh;{tlhﬁ tsaf &a‘l\@f‘ ﬁioqe'f}b Ned. R 8L (7RO, M L340 HRY RS 714 may be,
tracted from V-ref neasur emsnt 706 in step (712)

subty gat;‘ddr@a i @rowit fdmdadh nmb odtmast [ The mesuHdrome xtep $116p nfay 174:)5011 to

t fr ste 2) may be nultiplied by a gain
Scmoflggf‘gfrjf?l gnd %rt e% (718), the result from step

4ma be subtrac ed fr mse 9 oa nto, . .
[Par ab fer 9 BrovefdigNg xuxltaimlﬁ Shit & ég kﬂ?& 8)”“ ymbl ihgéiﬁs(;n‘qdosei point
is 1&1&}%3 ROI kR de8ed Q@ s@ﬂﬁ’mﬁp’ @e ri%"f’ib@ Tooé (Mwon[t 15 ﬁ"“‘@(i 53;13!6 1o

he process may be iterated in a close contr ol
prov 1d,mtun trateheitdps ol setﬁmpbp pereent traceable hdﬁk m ”'*HST standards. Since
RF current values may be calculated from known impedance and accurate voltage values, R¥
current values may also be controlled to about 1.5 percent traceable back to NIST standards

n accordance with an embodiment.

{Para 54] Fig. & shows, in accordance with an embodiment of the invention, a simplified
schematic of a system interlock 800 for a voltage—cwrent (V1) test fixture, In the

implementation of Fig. 8, control PCB 802 may be configured with a first set of connectors

H



Is reached, i.e., software defined RF set point 710.
Control loop algorithm 700 is able to provide accurate

wadovagasrzontrol within | .S percent traceabl e PEKS1008/068156
NI ST standards. Since RF current val ues may be

calculatedfrom e d accurate vo]ta
S04, SR8 O TR A DEg0 ﬂn T QB BT e G Bl £ ich 80,2
bmmammsk rolap Qm@@t«;m ra%@{abé @mgq Ko liPs Nl %T‘}d?ﬁ@'m %;tlsn
accordance with an enbodi nent. Para sh OWs,
volt ektprnat pwdasnw»\&iﬁ mraimnemud |hmanﬁle @Ei\t}hﬂé «:nmy}em H&rﬂ d*aaa
a S

ac qmg}gﬁ) ‘aaég {@Sr}ﬁ gﬁg u( 9t imgfcg{negtly i(lt:fmmg { ﬁra{()héﬂ mn(%omred to provide a

methddﬂﬁ'eﬁﬂ{ﬂﬁﬁlaﬁld‘?ﬁ dRhEbIROhicB REGRRME QbndPEBr 802 RY pREetermined
configured with a first set of connectors804, second

condiens fof sbonprRIREQdn 8BBIdake PihaplcodrdmeInapf QO TOveRliPRr st
~interlock relay switch 808, a second interlock relay
{Parashiil t ch A810c teanvmma!geuthfanrp wife cparati@s 2re @ndarnk myvbigh it is

safe 3‘(%:,11 ‘gg‘lﬂlbhlﬂs‘“gﬁg ﬁg&“ﬁg e Oé 55 tﬁ%rtghﬁb‘%éﬁm E *Qﬁé%ﬁ\a cquipm;ng In the
xmpieﬂﬁﬁﬂéh&h b P, Sajcth LDAQF @hber lo@e@ﬁo@%ﬁ@% AR r-coelRd mak be

PCB 802 is confi glmred to provide a nethod of enabli
employad fofn dnkebmicrlg i glivRPPpOIREE dgawe etosed BDE @Rcﬂem er, a V-

+4 sRradeat erm ol;..saf.e Soql v

load zgtréxggtrq\ gshxg}éxrhelq Eﬁ%ﬁj AM %l\? J\t ﬁ?ﬁ\ ?x\xta%p?‘roﬁééﬁl?c of xﬁe{ (Ff,i Both V
load imbioASsyig: digradios I&maﬂ igeddciheriaitig20sadebopesad uans tm

are conditions in which it is safe for the equi pnent
hardwiage @pérate and/or safe for the operator to operate the

equi pnent. In the inplenentation of Fig. 8, both high
{Par aFSFﬁl powétr ﬂfﬁb@wm b baréharedmeweﬂesr 2 eI r»“ﬁ@lﬂ“r?efy‘pbb 824 may be

" 0d operator.s
meia%nE OQS ée/(&)q gl Wil ¥a$?$ﬁngcmgv\qg?ad Sy neﬁg) ({pag g \nn.u } Hﬁ. g%sdnﬁ

activ aaﬁﬁlh.@Tm\am itetl md Simkarbariysaw $Xhm82Be may: b&ﬁedﬁ'pﬂ Qyed for
Both VI oad interlock switch 818 and/or I-1o
detectqir erygededipiond i gz olovayian 8 PoekYed Jﬁ@@ﬁwhéﬂm‘maﬁwm

822 nfaQ\te disab E ﬁruﬂléﬁg;eh&eﬁm 4 &ééﬂét&(glsltﬂe%g Q‘{tge@ﬁ%ﬁock sy :,tem are

I'nter ter coo
sati bi‘lt.’dl bDithL naplkightaRen pber é,d_hi pledadiisipsd emnﬁﬁcﬁmhm\amemlrm@m

val ve 826 and activa a flow swtch .
hardgrehBie ook piacpecy et B0 ey b RSATerte B Bt o8 s gpabled

for wfn%i rles %@’6 kd)md%\f hwﬁtx@f ;k&%'ﬁmﬁﬂ@h&@&ﬁ?"ftb%\é’a@xyﬁt&?
enpl oyed. The power from RF generator 822

gPamd# abI %%t}lﬂﬁl SRS s RLAR L BL e £08 'k ﬁﬂ%mﬁ rmé Q?\m,hm eg.a
atis

°nterl ock Sy stemaré sa
first walml mmmh &l afd zﬂegan@m atehley ﬂrs&dmx @Bm aﬂeplarc ofidie kigonlenable

h I b : -
path I{)Tﬂérlglgéslé{ !['e:ré}w @éﬂ‘?[ \é\?rélgqnlen %{éﬁglc Mét(.&l?m% ela;le(lingﬁ%g drom PC DAQ
816, n?ﬂatw &4 s HORLRAN 15@3%63’0 2rfeQndblk QWnRI Gl RE tRl@é@ﬁT\Imwh

fromgenerator 822 to be activated. [Para 57] Considé
darlingtoe caicetl &t | .ovhivthsrekhy diger, exdopinegtot ﬁféﬁ maftretrvs evlglel switch
evel

334 a8 R R B LB el B ok pof Rl nector
806, HMBOIE water level switches 834 and 836 are closed, the signal may be enabled by
voltage clamp circuit 812 to allow for control of the switches 808 and 816 within interlock

relay 807,

[Para 38} Upon enabling mterlock relav 807, 24 volts power may be routed through

ctosed switch 810 and connector 806 to water valve 826. Then water valve 826 1s opened to

i



path to the interlock relay for |eak detection. A

signal, which may be derived from PC DAQ 816, nay be
waemw/oeus2 from control PCB 802. The enabl e si gpel/Us298/068156

be routed through darlington circuit 8 11, which is a

relay driver connectar 806 to ter | evs
allow P gmq‘%?ﬁ&a’g’éée% WEppe | aver’mé&nb? hVE88 VR ‘6‘- 826 is
opi*ncﬁ%d LAk ?\ValrLQQKpgf gkay nil %}L’I\,\hﬂ’fﬁﬂ%l“ i& gﬂﬂ%t x@ﬁtzﬁ@&iml fmi 'ULeld
two water |evel switches 834 and 836 are closed;
systergBglhal nmay be enabl ed by voltage clanp circuit 812 to
allow for control of the switches 808 and 810 within
[Parai 3% er | d¢llenriblvaywBOVeirduRa2E iS58]sddpBR genablor 892 ivay eeddleikh RF

powel RSt e BB e e S g sty

1iemé"@ﬁﬁ(oi\@ﬁhy@(ﬂg&ﬁx aﬁo@?ﬁ%dﬁ V\{ﬂﬁl 41%\\C%§i't&gpi\é@&%mtﬁé’(p&lm)ﬂnums
824 to flowclosing flow s When wat er val ve

e, ng g@tq‘; deadypermct, vabook opgredatiew sgfufglphyc' @2d. anehyhafdvoue interlocks are
closed, i HOGG e eT v E R BT PRI B0 T PRy v
with (PRREHALAL 182 o WBYegnaitkddi gh RF power to the systemif
% Igl | oad |§terlo}§lk 820 and V-load interlock 818 are
{Pars at@t] h cliggeflsn_NES e &ﬁ%grcoel iP5 A0 R0hYo8hd QEHINIR
F power“flowif all the predeterm ned conditions,
sunphneé schepantinatt @ préteaimial watiog avabyeeicng 9¢h elmabs m‘x;bi@mwnmtmn of

swtch,i s are )
Fig. S5 b ORI GonfBared i B caP et d O e g ector 506,
third @HREGEKIN0a PAIRAEAGRAGRIR Y MithsigPRIRld AdbiN-GhoRESPDT)
ower equi pnent. [Para 60] Fig. 9 shows, in accordance
relay Wi d 8 seppneiiFedy w@mql@g a fie vihveeriddrom cugug‘? it b isgqoad voltage clamp
ur{.m‘s & § ggh rf Qe‘h@] %g?gxﬁtﬁugn pu{ (Q@ mﬂ?( :??? g_ﬁ\% x&%g%mx er
sappleOnt.i gur ed with a first connect or 904, a second
connector 906, a third connector 908, a probe contact
Paractﬁt] ect QhnAdbh thashikish wSeRGh FoPod & g@@ wRliQadd O (rSFDE)needed
relay 912, a second SPDT relay 91 first vol ta(?
to be ?ﬁténmleéu fit:*u\r?ﬁ“ 91471, the selewadesy @W&@éw@t %@ﬁr@nbﬁ ¢ Yuliopd gatgork.

Hence r(ig nay C%n% g% ::9 m%&? %I(il xrog%xzeg ﬁxé on Qé/gg)\%e—éurmm test

arrang ,ieh&uﬁhﬁ tﬂahh@ﬂtlé\m&c@hﬁuuié@ by ﬂﬁXﬁH’pi 8 §u&ahéthbﬂt PPN and-load
probe is needed to be performed. In the prlor art, the
netwopg Sigecerdancgryisdhgerehedimast Siihs nyenigny APl e waRRL test

arran ﬁ%@.? ad e m%ﬁﬁ@d 5@%’1 By &"i’ jn SR PR &1l Q% a}{ﬁ’ b f\&ﬁ%t»

OntT ast age-current test arran

Henci Inim Jigwe oo i-psobe 026 tagsﬂme*d anivtihprdlet $3 0aneWdd maﬁ roeksvor e
924,a 1-1oa rk 928 in accordance W th an

SPIOBRHGAHERL VB FORH] PO RO 20 B PONETE Y
arrangenent may be enployed to calibrate VI-probe fo

{Parafdd h vépt eg@s@g)l%ﬁdys@rrméupFz%lntpgmasun, a voltage signal from V kmd 928 for

cither a V-probe 928 or a Vi-probe 930, Either probe, i.e., V-probe or VI-probe, may be
measwed since both probes have voltage measurement capability, As shown in the
implementation of Fig. 9, first SPDT relay 912, second SPDT relay 916, andior a coaxial
switch SW3 938 are in the default positions for V-load measwement 928, In genersl, SPDT
relay allows for processing of multiple signals. However, other relay, e.g., double-pole

double-throw (DPDT) may also be emploved.



Hence, the signal from VI-probe 926 and/or V or VI
probe 930 needs to be routed to the appropriate

W@ b@poed1syi a control PCB 902 in accordance w t PCHES2008/068156
enbodi nent. [ Para 62] For exanple, a user may want to

{Pars m%gfg[) \%{2%8%\}1}3% gng | f A o r: ﬁggﬁg ?Zﬁgglgirnaslhtgtglﬁmed from

wmpt\ﬁ_pf ‘Ol 0% Vhe RIQREw fﬂ@rysm?l‘ Rﬁzﬁs*ﬂf’e\%ﬁ% ARG QAN IRROPRS it 014
have vol t age neasurenent capability. As showt in }h

and qa-;npnﬁ éﬁﬁmia}m &rhf} @fxthfqeg;mdg olthig g%amgp[yqug al &yh@ﬁ@ nnlslem@ntation of
oaxl al .swi tch
Fis. 9y eD et 31 o P are e SR, RevifiiedBr wileh Mo
Volia e |cnc§BD§|i Jreekiay 2 akd @usiplE P Hetes ShMide0h ikt 90! Rom high
signals. However, other relay, e.g., double-pole
voltaggoniesamaeew (oo v @iﬁye api¥o e @ﬁ%ﬁleéﬁyé@‘ hrard BayersHpply
dem-ugﬂngf(%%gt tog %%ﬁéﬁ u Lg}t; bg?}]%qggbgmgﬂ? c(h;l}crﬂo ﬁp{qa&rhgm%ri}m
may beicosfigBRDR the Najoad k2l gdth fd Jesie mekt a@&ecdoamat Sdsttmi ih either
914 and_second SPDT relay 916 with second vol t age
the Varelproilriebs 918, In the | npl enentation of Fig. 9,
SPDT relays 912 and 916 are in the default positions
[Parard] V- Fogeherdas wirelresmd/ ongHr a@@u@ tEppradies bepg sesggandnd
Lahbrgtu% F@ 3%\%%@%3[[1?9 {I%gmt By (H}r[g“to& ltna [‘I | tﬂgﬁ&&]gi@lr\(ﬁr bug%ils being

aeS|

“from conputer | O 920 to prevent s |ke darra% In
Vi-prfdi Howmer.cott. e lu%tv@wwaf@fo\%ye ey aupif @qﬁiba-mﬂbe The V-

pmb&thlab WX) {5191@ SLQP 11 (Ptﬂ tlﬂs t 98§ gg@ﬁto 8\(.@1’}3}@4% itt@g@[r@%@' ﬁ&gﬁx ¢ form

lon in et obe
of thslxmx@&mmr'mki tha/etperahe;nanﬂémpiovitd mrd:ebaet a'teemtm efbobesthe

in d calibrated for IlcaJon
w Nieaahg"apgss& ﬂ%%ﬁa{f@ bty 4 reBk BoF “&?ﬁﬁ?&w 3 N
ted. For exanp S a pe positi
iPm\ﬁm tag@emw Bolie- %ﬁhtbﬁiﬂ wwea@blgw&ﬂar@ Iris %‘f—*fbbépim“bk’ tor

routingOWB U how oz &n». Ffht %QM dw GirUbhALE 1%‘£¥0 V or V1 probe
P pr obe. ?

avai | abl e on eVpro as two Vo
930 irdet iﬁﬂibﬁﬂb!ﬁlcmuﬁpmﬁm'h Gie \Opd}ﬂput%l’?ss enpdolyed dmmdéi(@ 802 through

sewn& §0’§%ﬁ§76;(}%l tq{l; géfxétb]lx {t%\g ’%V\ﬁ a& :Ig fs&nhfl gﬁ\oi ‘Eg{ in %llae de}mlt

posxm‘!\@‘l?é@ﬁmm@ tmrdu@{ k{Y pc»kxl%lfiﬂgﬁlsa n‘:@i\ﬂxi BQRLE B\f\e’ S4h8&NYoad network
k onl'y avail able on VI-probe. [Para 65] Referring

928 RB bﬁifgmdgzuqnmefrmw'ﬁ_se\’épltubeﬁé‘bIlcernsacgmtaRF@ M93¢s al so
responsi ble for routing +24 V power 922 from control
[ParaREB 902euty, aughief ionstascenmdat osliigte RIOvAtages M Vpsroleor VI-

ol A SOy PE S Pt BORShe Sz na o6,

The ttﬁQ&% ‘11‘3 ahﬁ 'Qﬁgaﬁ%&ﬁlﬂﬂ GNBY s838: ﬁ‘q}@ﬁi ak d%Wukgvlﬂsigm 1928 the
default position, is configured to route RF

signa p@v@RFﬁmm & iﬂ;o axital 93§ wWilrveh vSWle S4GiatiocUakiond: mgtdvor ke V-

load arnglﬁ séagqe( aqfﬁ];:%eggé th;}pcniézfc‘:btte?ecxarﬁq YJ}U}P’E outpu?smmsl IUT select

919 from computer VO 920 determines which probe is to be tested.

{Para 67} In another example, digital output signal UUT _select 919 also determines the
enable to test a Vi-probe 926 for the I-load network 924, SPDT relays 912 and 916 switch to
the alternate positions to route +24 V DC power 922 over to VE-probe 926 through connector

904, Similarly, the enable signat rovtes +24 V DC power 922 over to coaxial switch SW3
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[ Para 66] Hence, in order to neasure and/or calibrate

RF vol tages on V-probe or VIprobe 930, signals and +24
WO2pomeiisar e routed through control PCB 902 r ePEHESBIR068156

and 916. The relays 912 and 916 and coaxi al smﬁtch SWB

938 .are int Aul |t|onto route the si
938 i*ms‘mﬂamﬂﬁﬁ{qéﬁ B i s 0 é\?eﬁhevareﬂafaém&dﬁ? ¢ R poer
from aﬁtﬂm@ @ M1bR 9285 REH bEMbl Guih @t AR ,J]am&msaa;@a{m RFVM
V pol e-up contact detector 910. Digital output
934 si gnal UUT_sel ect 919 from conputer 1/0O 920 determ nes
whi ch probe is to be tested. [Para 67] In another
§‘Para€§6¢rrpl diemte ghtoader ol trpfurs ighad cablbhitsRF eotrei84 60 aliﬁmobe 926,

s S SR 6B Gl SPh P E R0 bl s e

912 'utx(h@i @Mﬁﬁﬁ@h?s\p%' $WanS s L MO Sichifte szmyzp@%{ztegf@@%mais and
over to -probe 926 through connect o} 904. Simlarly,

RE pavtre ifehalpkéms‘)i”gna"h r:wmtteéhﬂ’zsmn\g By p@wl@:ﬁimdv@rcmmi PCB

902 t}}cz:'gouaéti tﬂe 8?%‘%%}069 -K\B; gﬁt %Pﬁ f} vd}gg}T nﬁ%g%cltl%i%ggibf%nngs |8{) G924,
,..power fromﬁg 940.to %‘ d 924, RF]guffered out put
[Paraidhm VASSRULRE WPERCiae PRI SRR/ sdm e gy ention
provid®BEBogd &d%ﬂx%Luﬁ&ht@cﬁ‘%&%%u@&%PEm@é L npﬁcﬁ:tﬁm o voltage values to
currents on VI-probe 926, sighals and +24 V power are
calibrato b Baket dndu ghitepatureit PCBe002 aﬂélltlayst 19 pobantha® b6 cafitrated to

rel ays 91 nd 916 and ca
measif g ol 50 B GO T BT bAC RS0 EIGHAR &0 Ahg Rendards
Hencd OVBY acb@aM RPIARC AR s TAEnE YLk @R hrddedsif LR REndIRY (dPBetier
provi ded back to control PCB 902 through the connector
pmcegozpntrgb v gREhy feEnd esyirto swks edtarhy eleghowo rpaipetents with
Sner b uQ: 920. [Para 69] As may be appreciated fromthe
FbregO|ng enbodi nents of the invention provide

(Para il ¢ SV o TERgEN Vo thed Yess TR e B Ut P At or
embo¥itlehA0Brefldrb @REraRERPES mukicRE Gkl lo@ivabhe, WhiR e8! WRNinhR: scope

calibrated to nmeasure and control voltage and current
of thissinyitivnl A8s¢p éine‘c*et&ﬁ sppaeaphéaltaN ¢ ’SW‘S‘X‘* ‘Hhvddedsn {nenpenience

and ql’?gézgcn%{%% U,Fgg}f % ct«:mstb e?tﬁg §w£) %g ihéesc'“ll um Im SlnEh«?ﬂ«:? ﬁgg’ %e DSed that

there Q{ehﬂwx tdneratitk Uaey otimpiakeartivaiier m&lm@ ﬁﬁﬁcﬁsﬁﬂiaﬁlsm of the present
nponent s with finer features. Wiile this

my enqnm, eﬁ}th{g\ghﬁggﬂwe@ﬁn@gg@m preyided hfsv@pnmgt %fntmg ihat these examples

I 3 > e s a5
be d hpfl ?tfneg c{n?q‘ngﬁgﬁﬂg{wg@m Pasp {”/a‘{? & ﬁm%%}ﬂhﬁ F@xtr}lm@ NSty tkn m?iﬁ,dmn a set
of “n Ssmamet};ﬁ s tdab o1 nnveamnom théeg 0}t it Herdfdtel ivtendadnivairite felutving

tract _are provided rei r .conveni ence and
E‘f‘P‘?"gh‘iEﬂF‘ﬂ“‘h‘&“‘ é'? GEEGT Y ht‘ Pt F&éﬁt“ﬂé’ AEBH EHURHIS U s
equu B@ﬁ@ l'x@f’till & uﬁh (le tgu@p%‘?t Ql% 3 i%eexq tﬁ@ﬁ&%tnh g{\%n@xgne many
ternative ways of i nplenmenting t nmet hods and
apparatuses of the present invention. Although various
exanpl es are provided herein, it is intended that
t hese exanpl es



be illustrative and not Iimting with respect to the
invention. Further, in this application, a set of "n
WO @a®0418f ers zero or nore itens in the set. |PCT/ES2008/068156

therefore intended that the foll owi ng appended cl ai ns

be interpreted as includi¢ipA&dS such al terati ons,

per mut atii ons, and equivalents as fall within the true
‘M"‘%gp‘ri?‘imc‘f ahd scope of the present invention.CLAI M5 Wat

l . N

L e R el o b Ol AP POl R PR Dflasma
pmccqu;:cémmbﬂgpmharmemxzpmgbe conprising: an RF gener at or;

a fi i npedance circuit, said first inpedance

ci'f tf"“?ré‘ ‘% vol tage- 1 oad network, configured to

d ﬁ'ﬂ;&’{%ﬁ}p&ﬁn\é@%@&@ S8 tﬁ@&%tn%&ééq‘ﬁﬂé §;?é1ﬁit iR \ﬁﬁﬁ%ﬂ I%Ix@ﬁetﬁx%ﬂ\

vol t age neasurenents power from said
configyegrbioatedrer RE d@lhu@@p@n&tq foorgaid BY gegnemmﬁgdmigﬂge measurenents

when %ﬁéé"f‘éf{mﬁb%hfkgé%%{}d 0% 5 (%/gn %‘%g? CS ?66 mlgfr .fégg,z, nulet wherein

said R¥REARge bIPEEARCE B fHUE bf alfat do egand abfREJANCS Its;
circuit is a current-load network, configured to

dalseeps IRPeEUED Biftuilo bt steond B R WAFYCIRII R A S KA SiogbRetVOTK,
conft %ﬁ’&fe tr%geg[r:@?glu é@f@ \'i/“gi?t ) tqf)bnz g‘%zg i\g%eg%‘gﬁ e bt f.gme‘?x?h}gaﬁfememx
when 6aitl (F powasiemnekand B& gn&ce iy dedintredud paitt Sct:a)né zmpz,dah& cireuit,
f 2
e SR S T A AT S v
QUhAQ s%."%;h Qx@@abjrﬁ aREu«Q%{c'nV&@ﬁ SRS phRigedd Q@m?ﬁ Q{?ddcln ery
povver fromsaid RF gener atol to one of said first
paths Lmqhéld ranged BF mowiet i amobag’aﬁiﬁ gserandto ceedamddirgiimpadance circait

d he .di agnosti.c t_,ool of claim1 further conprising:
an ‘%\‘?ﬁﬁt’“@b‘}‘? Bt ol arrangement, said RF vol t age

2. CORb URknm@iaARSTRRImAORih&Ucahrkhocommand said RF
generator to output said RF power to match a
pﬁeéﬁét\eﬁiﬁm@dmsvbﬁfnwewdemidé?d \sﬁmpmﬂntoi aa'awmaalbttmhwed to
mmmagg» ni%qeﬂm gxpur kt\ E)giUtu sagd ﬁ%r}%{l Q ma %.h A pmdi mmg WR%%L
pro arrang coh dred oW
dem@;lqeppampal SI gnal s to be rout ed thr ough one of sal d
first edance circuit and said second inpedance
chcenre! % RE&S sisenldraery fremsepatuesd poral Shittprpbepgnal routing
ar £ o l Y 3
at ran\%ﬂ%gﬁ%tﬁ%‘ﬁh S@gh 2 r%ff%é re?e%cr(mﬁé}l I‘leééa(wfﬁregﬁh{eeﬁé l‘ﬁibb&?& d 5}% f&%ﬁ%z
impedaﬂcqo«ie;m&mhd saiidecindgmosddnce t:m@d it fbrmdeleﬁac&mahgaiam felom said
' ower fromsaid RF generator if at |east one of
P“”ep‘t“@ﬁet erm ned conditions is met.

a system mterlock, said system ntertock includes a control PCB mterlock relay

arrangement configured o prevent said diagnostic tool from delivering said RF power from

said R¥ generator if at least one of predetermined conditions 1s met.

3. The diagnostic tool of clamm 1, wherein said RF generator 15 a 50 Obm generator.
4. The diagnostic tool of claim 1, wherein said voltage-load network is tuned to match an

impedance of said RF generator.

3. The diagnostic tool of claim 1 wherein said current-load network is tuned to match an
impedance of said RF generator,

6. The diagnostic tool of claim 1, wherein said current-load network is tuned to resonate
at about 13.56 MHz.

N



3. The diagnostic tool of claim1l1, wherein said RF
generator is a 50 Chm generator. 4. The di agnostic
W@ owb/oef1sel ai m 1, wherein said voltage-1 oad neP@DDR2008068156
tuned to match an i npedance of said RF generator. 5.
The di agnostic tool of claim1,wherein sai d
current -1 oad etvvork is tupned.to match, npedance of
7. sahe dFQE“@fé‘ﬁé?‘gtO(gF aigg 1. yhereHl WEhesei syie P“"df”ot’,‘i Hrapegment
ld current-load network is tuned to resonate
mdm‘%ggg%ﬁ}lﬁ%s 56 MHz. 7. The di agnostic tool of claim1,
8. whbe diagnsaicdodadxiaah 2swhteh suat Rbnki lagmamgehnnmgmmm
., includes an at ator. 8. The diagnostic tool of
“‘“i”‘ki’éldﬁ‘]“?‘q%ﬁ‘é@% ﬂ“gal d RF vol tage control arrangenent
g, rmle ac&eﬁocamd@é@f%raqws whiRM faard mﬁa«eﬂaﬁn@z ;ﬁﬁﬁ@éﬁ}bﬁt isa
~ tool of claim2, wherein said RF voltage control
CiGsethkwaﬁ’éewéme k@!imlehes.%?@klﬂuoop RF vol tage cont roI

V\htfl(r g%“ﬂ%&é&b 6(}{]1 of £ rag 1 Np&ag ng"gﬁié{ ffﬂgfﬁ? alpegsd"ﬁ”? ﬁh‘ﬁif‘ﬂfﬂ IOl}ﬂ'ﬂ"

arrang@bfe@NDHERREY a pRc kg @Smﬁgl@kﬁb[e&kduﬁ}é ®Fovs tdIglse- pol e
~ doubl e-throw rel ag‘ﬁ 11. The di agnostl c tool of claim
Ho 2 Thonegepsicdapidl ebip o hpeR widpatsi SRS prrbrutignig routing

arran BANAEITROE o bGhABPaauRL el hute Srolauble pol e

I'agnostic tool of claim
12, 2Thwdeweddticsarichi chiivii20ivhBEH: dand ﬁ‘b‘ﬂtm RCBehaylock relay arrangement
arrangenent includes an interlock relay. 13. The
includgs é@ﬁ%@f?‘é‘t%bl of claim2, wherein said control PCB

13, | ARe (ﬂd‘(’*ﬁ&t{‘i %@ n‘ @h’i @n-g @‘Tﬁ?mn éaﬂ%&%@ pe BV;QM 1B8eret yaﬂﬁmnemcm

circui t I'ington circuit . The diagnostic
inc}udcsalxobaivcodianmszx,,mm@rfeaiﬂmhsgamdusgwtt em [ nt erl ock

includes a volt | Qad interlock switc ._d\a,‘ e

4. o OFe diieRodiadoqaR SRV ok b o ST e B gl ¢ velie-tond
mtui&fk Qlidh@hda cWhEHGbiY SarkbcBYsligm i nterl ock incl udes a

pI urality of |eak detection switches. 16. The

15, dithg ﬁ@gﬁiﬁd‘nﬂ@{dmt ofaup|2aivirezin shksysiam sudrtbek yathedes a plurality of

Jd ock includes a flow switch and a water val ve.
leak df[[}t, th WH{ n,s
h6d for perform ng electrical neasurenents to

16. cahé Eh@fz@sn@ ipblasrRiIBRocasinGichandent@irRbencludes a flow switeh
conprising: providing an RF generator that is
d“dﬁé‘é‘ﬁ’f'l‘ghﬁ‘ed to output a RF power signal; providing a

17. f Af :%Eihbﬁ?ﬁj%?&%ﬂ]xgx'gre:(féﬂ:'ujicai ﬁ@h&ré: bt 1 %ﬁ%@&ﬁa%ﬁﬁ ﬁf&c&sséng
IS a voltage-load~® : ’ N

chamber probe, comprising:

providing an R¥ generator that 1s configured to owtput a RF power signal;

providing a first impedance circuit, satd first impedance cirenit is a voltage-load
network being configured to deliver RF voltage outputs from said RF generator for voltage
measurements when RF power from said RE generator i1s delivered to sad first impedance
circuit, wherein said RE voltage outputs are m the range of about 200 volis to about 6,100
valts;

providing a second impedance circuit, said second impedance circuit is a current-load
network that is configured to deliver RF current ovtpets from said RF generator for current
measurements when said RF power from said RF generator is delivered to said second
mnpedance circuit, wherem said R¥ current outputs are in the range of about 2 amperes to
about 30 amperes; and
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networ k being configured to deliver RF voltage outputs
fromsaid RF generator for voltage neasurenents when
WERR0pO0EEs2 from sai d RF generator is delivered POI/E81008/068156
first inpedance circuit, wherein said RF voltage
optpitisg aceadisl stdmeh masm@ek afraaaeht AO0is V.‘Oﬂziﬁz&uétbmab@mmmi
econd | npedance circuit

00 vol t
SW m,%ag;l {g\églé\ﬁzx p:ﬂ% léeb}a,@laf Poyer go;@@pyje}ﬁif SEnsAyor to one of said
first nﬁﬁ&%& Lx#é?ﬁtanﬁ%d%l%g{:chﬁqﬁﬁgii dRedgliver RF current
rom sald RF generator for current

i8. nﬁhsumﬁmimi‘al&hén feshe Rppewer from said RF gener at or

is deliveredq to said sec ond |nPedanc circuit,

S Sy gENE ap n‘tOIEﬁ‘ ft,bceﬂt g;:rénga ttnhe%mrd géoigfzg éB%rm 121:11‘10&1‘11{231 to
comnBAP LR &e;@%ﬂm 2LpBNAL R ,poa@fﬂﬁhﬁvm by ﬁ‘wgeci%te@@ﬁ?éti abfiware

switch network arrangement that is configured
definddriel pereiat swi t chabl e RF del i very pat hs to del | ver sai d

i hbi?fb@éiﬁlé}fé a é.lon%xuﬁ%( aﬁ&}bg 3 qﬂ“‘@’é}&%ﬂ% ﬁ‘”ﬂ%’é’}:}% A smg Cpt Iaflﬁﬁi(“B probe
signatlButinkh@rdmbhest :0hiik aldfldl HiufdlNerbeaotRE iusbig one of said first
configuring an RF voltage control arrangenent, said RF
impedageq gg@ne@gwl@m g}ﬂﬁiaﬁ@ WE CHGUTEMERRTeSHCH :ngi:x alues from a probe;
4 generator to output said RF power to natch a
predeterm ned software defined set point; configuri ng
acoeifurok sREBeprioldock, gmdlsysiomtitngods 1mamgamemuno$ ac @ miterock
control PCB probe ?I gnal_routing arran%ernent to all
relay FrEEEmRREp Y‘é‘r‘gﬁ’a‘ff wgthpe **r%‘h%*é&%‘ﬁ% SRIG I ey s Aoy RF
ge enerkibf &y k%%ﬂ@%‘?gugti{%&'ﬂkd andi$&@lsds sgeond | npedance
circult to neasure electri cal val ues froma probe; and
19, cdhé ngtiddng Lhnmylsh ehicnt eud 8E lgengalod issy St Ohmi geherlaock
Iudsag ntr CB. i nterl.ock rela arr.an
20, ot o Gt Mot bF RGO T DEF 1S ek G T
impecbdoiRhigRnesataby i f at least one of predeterm ned
conditions is met. 19. The nethod of claim 17, wherein
2. sdbhg nmiugleﬁ@i‘amdf’ pgeignmzme@eﬁpgﬁa‘@m ork zx)tuuaih o match an
m)u{]{gc ho mlfmcu al.mA7, wherein said voltage-Ioad network
PEGAS inéd’ To¥ et ¢h'an i npedance of said RF generator.
22. Zlhﬁ Eﬁﬁl@m&ﬁ ROGnaf7, ¢hailem shid chat-adad etk Gutihedior keaadte at
network is tuned to match an i npedance of said RF
aboutddiédtiér . 22. The method of claim 17, wherein said
57 WO 9GS LS Q PN o5 §
23 g‘ﬁ g&mp{ﬁgg'ﬁ }he’(xﬁ% e O%]Wf&qu@ ﬁxﬁ}ﬁ??ﬁ‘&k Iék?‘gli ﬁ]bglg%ﬂ meludes an
attenvam@xi al swi tch network arrangenment includes an

an

24, The method of claim 18, wheremn said RF voltage control avrangement

includes a data acquisition board.

25, The method of claim 18, wherein said RY voltage control arrangement i3 a closed-loop
RF voltage control arrangement.

26.  The method of claim 18, wherein said control PCB probe signal routing arrangement
meludes a plurality of single-pole double-throw relays.

27, The method of claim 18, wherein said control PCB probe signal routing arrangement
includes a plurality of double-pole double-throw relays.

28, The method of claim 18, wherein said control PCB interfock relay arrangement

meludes an interfock relay.



attenuator. 24. The nethod of claim 18, wherein said
RF vol tage control arrangenent includes a data
wa@ewaladls:i on board. 25. The method of cl ai m 18PCTHIg2008/068156
said RF voltage control arrangenent is a closed-1oop
29 REhw oltiagieosfebitriol waercangehentiol OB itheotetdiodirnfigement
. claim18, wherein said control PCB probe signal
meludeg, at‘gh@:f‘aﬁjﬁﬂ% GeHBHNG % Een 87 Glural ity of
30, STRGLRIRA & HoMblsewhBLAV a‘ix?l@?@n n&%mm}ﬁ.h@g LlQ@th«tfe load
claim 18, wherein’ salé contro CB probe signal
imuifmhuw:mgami nangensnid inncloukdesitas.pl ural ity of
3 bI e oubl e-t hrow rel ays.. 28, The
B s P T 1o bt 95K SR R ALYy of leak
deim@{,{@n%g@nt includes an interlock relay.29. The nethod
of claim 18, wherein said control PCB interlock relay
32 arihang?@lrminﬁ davel Gdebeminveid agentinggripckiadwdes adlvay gwvitch and a
Lington circuit. 30. The nethod of claim 18,
&fein said systeminterlock includes a voltage-|oad
interlock swtch and a current-load interlock swtch.
31. The nethod of claim 18, wherein said system
interlock includes a plurality of |eak detection
swi tches. 32. The nethod of claim 18, wherein said
systeminterlock includes a flow swtch and a water
val ve.

water af\



