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SULFONAM DE PERI - SUBSTI TUTED BI CYCLI CS FOR OCCLUSI VE
ARTERY DI SEASE Field of the Invention [0001] The

wonvenisimn rel ates to a chem cal genus of PCT/US2005/023856

peri-substituted, bicyclic acyl sulfonam des useful
for the treatnent and prophylaxis of occlusive artery
di sease and rel ated prostagl andi n-nedi at ed di sorders.

iR s e

peri pheral arterial occlusive disease (PACD) . PAOD
represents atherosclerosis of the |large and nedi um

arteries QiphRQ RIFRRENIE TG REVAYEDAPPEICRWRONS
extremties,  anad 1 udes the aorta and IT1ac

arteries. It often coexists with coronary artery

di sease and cerebrovascul ar di sease. Persons w th PACD

are gt el e asLPrdvisibnDapPlidaebn YRELIPEGIS \[RIM Pravigitnad application
nyocardial 1nfargtion or stroke [Waters, RE, Terjung
nRhbePH0RI 03, 168, &ilbangpt&hber) 152003, Rhysentitled?AMATRA-WIDEBAND
Quriel K Lancet, 2001, 258:1257-64; Kroger, K
CANOPOING A P24 0ORR5: 135-138]. Cinically significant

| esions may gradually narrow the peripheral arteries

| eading to pain on wal king usually relieved by rest

(cl audi cation), ischemc ulcers, gangrene, and

sometinmes |inmb BAUK&RQOE JO

generally ineffective but operations bypassing or
replacing the lesion with artificial or venous grafts
i nprove blood flow distally, at |east until they

i 2ed [Haustein, K. O, Int. J. din.
Pharmacol . Ther., 35:266 (1997)]. Recently, it has
been di scovered through human genetic |inkage studies

t hat iants.of the PTGE ne . t hat d )

pr gstT |Pg\ﬁ/§a§3H1 ?r%@rslpgtb éeﬂ'i“g? tQ %@tﬁ%—%n ezo%?]cg m&élgrng%a&@oer, and more

el e Frechledionilaisl Lok o Ry SLERE Ay EEMucband coupling
! | St landin E2 (PGE2) binding to th

B %gg%g%P%Pgag§ﬁ%§%@?dgne;PectiSe tréathgn{ngr 0 ©

prophyl axis for PAOD. [0003] | nresponse to various

extracel lular stinmuli, prostaglandins are rapidly

&%@ﬁ'@ﬁ&?gfﬂﬁmlﬁ&e&r@r achi doni ¢ acid through the
TTonse actron of the cycl o-oxygenases and

As shown in FIGﬁRES 1 anci 2, which are, respectively, a schematic diagram of a
prior art ultra-wideband coupling capacitor, and an exploded diagrammatic perspective view
of a prior art ultra-wideband coupling capacitor, a prior art ultra-wideband coupling capacitor
10 is a parallel combination of a high value capacitor 12, typically 10 nanofarads or greater,
and a low value capacitor 14, typically 20 picofarads to 250 picofarads. As can be seen,

capacitors in parallel result in wider operating bandwidths.

The prior art ultra-wideband coupling capacitor 10 is either composed of two or more

physical items which require precise assembly or a single ceramic assembly which must
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synt hases. The prostagl andins exert their action in

close proximty to the site of their synthesis. To
woabes/03eisght prostanoi d receptors have been cl egedisainag/023856

characteri zed. These receptors are nenbers of the

growi ng class of G protein-coupled receptors. PGE2

bi nds preferentially to the EPI, EP2, EP3, and EP4

receptors; PG2 to the DP and FP receptors; PGF2a to

the FP.a : & chafifhetiddR, 4RIGePheles tatinterconnect
l?g?ﬁ&al&)m pﬁ%%é@gg%pg{léw G% bi ndlignglt o the EP3

i%tee(f&ffte rDaS BEgR A EBRat Bh Y. Bokeyf thededainily blidevices have larger
regulation of ion transport, snmooth nuscle contraction

tg 1 UG o iRt foo PR 288 CREbAIPDe midiandd®n annspeeititisi of the device

uring fertilization and inplantation, fever ]

%ﬁl@iﬁg afheAN daReulh e enl gasicasufdee mBAntr eckmilogy {EMHeisnemployed.
etected in many organs such as the Ki dgm%, t he

ORs 1l et lifRktidnsasdult intetiuhihussatich aivbreirai lassep and also cause
t he cardi ovascul ar system EP3 is expressed by

a8 6N caguripe alot g at i ghadmempeete femiendes.and at | east

four isoforns of EP3 are expressed on human platelets

[Paul, B.Z., B. Ashby, and S.B. Sheth, Distribution of
prostaglandin | P and EP_ receptor subtypes and i sof or .

i n pl ahehimhsahwedapanitan 12 A llflll]é’alay%ﬁcta@i‘%}to%ﬁgl'&l?ehthﬁﬁ%% Ivg‘lsle capacitor
cells. British Journal of Haematol ogy, 1998. 102(.5). .

4 islgowrally. qithpna aiglepapet SRRIE Of A iSHGiLet V%ﬁ‘ﬁa&@fs in a balanced

speci fic nmenbrane receptors .bel ongi.ng to the ... .

sufigutation Vhemufi eyt & Wﬁﬁﬁdﬁﬁwqﬁé%%ﬁﬁt&%“? &itigjerdigitated plates,

have an essenti al

pas| warEEdgaR 3}1%@%3"?:@&‘% Eaévgf@{?ﬁi‘? irgo nfeo%k%ﬁ‘i'g@?ﬁg’r is a single layer

prost anoi.ds, thonboxane TX ' ot ent

v auitr Dl PR FOr et blgs SR BRlecle e

prostaglandin (PG 12 inhibits their activation. On

the otrher hand, prostaglandin E2 (PGE2) has been

repor ;@g h}ggx J&ﬂl\éecag'%ck?t'op P2skih 18 EREVe9 Towbde8 kddbnance, is most effective

respo otentiating thelrr aggregation at |ow

concen! &{”ie ARG LHeRhd iRGvdlhe Bdpabit@higd, with its relatively high series
88?%‘&‘%% |lg§§s.@ﬁ ’hasl, ebeen shown tphat the stinulatory

f FQRvBoaheleteRBEGRGRtdlON are exerted

r%sf)ﬁ%étﬁngug EPg recgéptorcﬁgone of the four-subtypes-

of receptors activated by PGE . [0005] Local synthesis

of prostaglandins in the arterial vessel wall may play

a profigengdek ohlge icApaitbe 1D and dicokms valwhichgacgor 4 cbrbe prior art ultra-
is present in the healthy vessel wall, both COX-I and

GifebAnacBuplirgsapiciton 1@ hter differeheopstitingshargeieristics in different portions
[ Schonbeck, U., et al.,

of an ultra-wideband operating spectrum, as will be discussed infra.

As shown in FIGURE 3A, which is a schematic diagram of a prior art ultra-wideband
coupling capacitor operating at a low frequency, when the prior art ultra-wideband coupling

capacitor 10 is operating at a low frequency, the prior art ultra-wideband coupling capacitor
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Augnent ed expressi on of cycl ooxygenase-2 in human
at herosclerotic lesions. AmJ Pathol, 1999. 155(4): p

wo 208381381; Cipollone, F., et al., OverexpressPomuskoos023856

functionally coupl ed cycl ooxygenase-2 and

prostagl andin E synthase in synptomatic

at heroscl eroti cpl agues as a basis of PGE2- dependent

pl aque instability. Circulation, 2001. 104(8): p.

98 kicdkroaddrekHibitNasipAGEsht &XiH eFsdtonThe cgambestrwtird looks like a bulk
i ncreased expression of prostaglandin E synthase, may

artewid for the increased production of PGE2 noted

above. In genetically nodified mce |acking the | ow

density lipoprotein receptor (LDL-R), formation of

at heroscl eroti c plaque can be reduced by treatnent )

wi t h Asfshown itbFIGUREIXB; wilveh is abeHsmatie diglrapoxt pprior art ultra-wideband
t hrough reduci ng production of PGE2 and ot her ) .
powdingghpavitonspdrBuig ab agiid MEquesyawhenthe poat ag ulim-wideband coupling
Harris RC, Gautam S, Riendeau D, Marnett LJ, Mrrow _. .
dapaciterzl Gis Spetating afrh Wi freypeneib Megeies s Wirgvddehagd coupling capacitor
early atherosclerotic lesign formation in LDL |

1@ elspreges guhibdisimificaniskingfect) The delectpippegiopbegins to take on the effect
105(15):1816-%&&. [0006] W¢thin the ath&gﬁgcleﬁotic

pf ameahdeyme paradiel Rlawdransmission ding sirrdulsa veddiiongl gygugnees emerge.
to express EP3 receptors and PGE2 stinulates their
proliferation and mgration, a hallmrk of

Zt(h e\r/ %%%%ﬁ&ﬁ gnlJl;C]I (ﬁﬁﬁﬂ;ﬁ%f rlcq;gta Iﬁ ?%xrelxghlc agatﬁFaE%PIan ﬁ:?oer LAQta-wideband
AR Act b yatd : : :

MYl b PlbuetingBEh WR ARl difn ABbaER i widgband coupling
FRBP RS opraid e Ao Sl s -aieeod coupine copactor
RH QRLUC S UihibR AN i ALELY Tlilee(ﬁel‘éf:tri?%oﬁ elﬁzltﬁét"stai Y&k endaBdering parallel

receptors on vascul ar snooth nuscles cells

| g&%édsﬁiésﬁd}mﬁeo A ES RS FlsBf b Lerh@Bé BIYhE BF ffr?(?%en@i@ﬂ.

n platelets (contributing to thronbosis). Loca
produced PCGE (from pl atel ets thensel ves, vessel wall
conponents, and inflammtory cells) potentiates
pl at elTgt paGorRdat-widetayd salplipg capmkitarbOtat s feyf associated shortcomings.
pr ot hr orrgot ic tissue factors, which m ght not cause ‘
BggiE ghice e friorahtenseiidband toupligh caracitonif) ofa fwospiedastructure, the
kinase C. The intracellular events triggered b
aribi artultrarwidébant eo PR g camaejsookl raquires aﬂu@tioaalmlr@%/ueti@t assembly effort,
aggregation by opposing the effect of P 2 and ) )
sibidniacregses per i exst. sSesbndlyi thra pyiongy nbrawide§andeqipding capacitor 10
such as col |l agen. EP receptor activation may . .
is orientation-sensitive restricting it to being mounted only on one specific surface, creating

surface mount technology (SMT) compatibility issues. Thirdly, the assembly height of the

prior art ultra-wideband coupling capacitor 10 exceeds the 0.020" dimension of a standard

0402 package by 0.012".
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therefore contribute to atherosclerosis and the risk
of thronbosis observed in pathol ogi cal states such as

woasewi3iasis and PAOD. [ 0007] Current treat nent ®Ciars2005/023856

PAOD either address increased risk for cardiovascul ar

events such as nyocardial infarction and stroke, or

provi de synptomatic relief for claudication. Al of

these treatnents affect platelet function. Treatnents

r educifig fHepked; %aﬁ@é&jﬂopmﬁﬂlxﬁﬁe@a‘ﬁ@@B@lld@%ﬁﬁé&’mf @Wch is one-piece
dose asprin (sufficient to reduce platel efaggregation

WA th&eB AilchinBRE B ditibid pidAQciirAssiblo BifeHh whidh2hdybyt dbereases per unit
vessel wall) and inhibitors of the platel et adenosine
disphesahat &idhegRatifsenkitine hhd Gerdby! tipiitaey @biictiB db being mounted
of "adenosi ne di phosphate to the platel et adenosi ne
silphasaiarcifRcapioe vintls dRraby dilimpinates plifiel @bunt/Afeehnology (SMT)
wi th consequent platelet activation and aggregati on.

Joregdtisklity $sspesound ivhirhsioephatreatéed theDi0df" dimmsion of a standard 0402,
cl audi cation include platel et phosphodi esterase type 3

i nhibitors such as cilostazol which act to increase
intracellular levels of cAVP. Inhibitors of the ) ) .
pl at eNemeams musivations fohbighiraeencs sapaciprsdiave heen provided in the prior
pl at el et phosphodi esterase type 3 act %i&r ect | y_oc{, )

amhd Ever thoyigh ghasp épneygonsaaycbmiudigbledpr thgppesific individual purposes to
platel ets, thereby inhibitin | atel et actjvatign and
Blisbahaenidremoies Sarb e iR ERBOLOE opR i igPose from the

bi nding tqQ EP3 acts to decrease c

B RSLOBIT BREBCBIRAPE et o ¢l i Bl GpTing fapacitor which i
Opposi n ctl ﬁ sz depend (? é d Creﬁ\?c?ioi nasgéAfP(ﬁ n&%l?thich thereby
?‘geBPlﬁ%gE E%FF eqhngg%’tﬁ,g?l ﬂnagn%roconsgquen Y

regation, or. hy. L NQL: . - e
BRSCSECk B, BRI LB PR R IB cimjae sine
Ci . i ) ' .
B0 5B 050 ond \AUIGEReEE S0kl ey e s o

' AR {1y iR6esDind WhicRidbéd ¥t @kcde@ s 00" dimension of

BLRA08, FALTETRm RIS aBBOm dincnsion
Prastaglangi ns furthernmore have been inplicated in a
range of di sease states including pain, fever or
i nfl amati on associated with rheunatic fever,

influenza or other viral infections, common cold, |ow

back ROR FXCAMMLE, Usk daatnaNymshen 5, 6s326pt@r Monsqap has an assignee
dysnmenorrhea, headache, m graine, toothache, sprains .
adtfimsh Méibnte imspas applicatioeandgprgieats asgapasitor ivéhich has a superior ability to
arthritis, including rheumatoid arthritis,

degetedn dte wpef vigionsdifsbaBEspeaminb obke ¢apaeifag)inclydasta pigngr electrode
ankyl osi ng spondylitis, bursjtis, burns inclfding )
laxeii whichris mognted between a pair of dielectric layers. The electrode layer generally is

centered inwardly with respect to the dielectric layers leaving an outward margin of dielectric
material. One of the dielectric layers has two spaced apart contact members, each having a
different polarity from the other. The electrode layer is isolated from electrical contact with
any conductor and is buried within the dielectric layers. The electrode layer, in combination

with the dielectric layer on which the contact members are mounted and the contact members,
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corrosive chem cal injuries, sunburns, pain foll ow ng
surgi cal and dental procedures, immune and autoi mune

woizemases) cel | ul ar neopl astic transformti onsPOT/US2005/023856

nmetastatic tunor grow h; diabetic retinopathy, tunor
angi ogenesi s; prostanoi d-induced snooth nuscle
contraction associated with dysnenorrhea, premature
| abor, asthnma or eosinophil related disorders;
zhel npr' s : %’&‘3 citRRABtvRRA the contact members. Providin
@k?%%%%ﬁ@gFggkéggéﬁﬁdgh I se g} pepfic ul cers, 8

%ﬁ%&# I&drﬁelmit I%Qf.bgf%‘?és Hat & dohbrSling e fkd flliﬁl i) aflilov(é/I for convenient

rver cu s or ot her gastrol ntesti na | esi ons;

}{)}Je 803 of GG bALrh R HaBRfish & T Beaabasiorr TR contact members could
ypopr ot hr onbi nem a, henophilia and ot her bl eedi ng

B pheRd oaRdukdtaeey whisieaseried 868Mde\Mhidoantdr cul at i ng

| evel s of prostanoids are extrenely low in healthy

i ndividual s[FitzGerald GA, Brash AR, Fal ardeau P &

Cates JA. JC 1981 68:12472-1275], the | ocal )

conceANGITHER EX ANGHZE J48 . Batentitunt=t 690,472 tedsebavwitz teaches an SLC

inflammatory states. For exanple, the |ocal production

whicREaR avhis tsitiaweramicvi¢ledrit dayen tesethen 0R3S inehes thick and as low as

30-fold in aortoiliac occlusive disease [Rally J, )

0005 inelsesiv lege Hleatrode garsthick andstrogengaghy, cithggangly or to gether, to give

126:624- 628]. It is, therefore, plausible tg&é J

thierstnétorel tequited phuvied siyengilefos Hﬁnﬁﬁﬁ%’é‘% peling, usage. Electrodes are
uantities OOPCE 2 tg_activate EPS.%%cggéoniloq h ducti

gu) acelaaramelrhcaniosite ko) a RopANS Rerantin dnfiljrgted @dihyptalor other conductive

events triggered by activation of, the EP3 .receptqr .

afeaRk )7 5118 |ﬁ§pd ygag%eé%}tqr g ebglorgblﬁtb\éq rlqatepﬁ Xy (?.# 8%1.}1{}%1%t10ns of the

Et . IR 5D a5 LB B OB capacits

therefore contribute 1.he thr L'S A0 efch Mhick dielectric of

! S5 2SR L PALA Qa0 0RRRY  CBR00Y Rt ik dclectic
her osc ] ri pheral Arterial Ccclusive D sease

ﬁ{ﬂi@_‘}}aﬁ(’é‘ﬁ%ﬁ?g@%g?&d erotic illness that affects

primarily the elderly as a consequence of occlusion of

the | unen of peripheral arteries, mainly the fenoral

art er y, j@ndpibnd SaPSeAGLA BthovhtidhsdBr hiptr Rafedcy taaciodrs have been

vascul ar events .as..nyocardial infraction or stroke

MALRGESIn E. priberaruthgt Re, adptedr ® WGusedAnFarth@hiord even though these
pl . Physiol. 2004; CQuriel K Lancet, 2001, .

A0y ARMmE ned; beluhgide forkhe dyeoifivlindlyidua0uposs td #hich3Bgy address, they

Several clinical studies have shown that treatnent .

wiouhl potoist agtabledionshé ppposessofhODresgnipinyastiiRas heretafpre described,

Bucek R, Stumpflen A & Mnar E. Cochrane Database ..

Syatly, Rewltr2@0ikbarkt gppbiog 8apacEan sihéghais@nempiggecpnidythgreby eliminates

D Paol a ) o

additional production assembly effort which thereby decreases per unit cost, which is

orientation-insensitive and thereby eliminates restricting it to being mounted only on one
specific surface which thereby eliminates surface mount technology (SMT) compatibility

issues, and which does not exceed the 0.020" dimension of a standard 0402.
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FM Cirielli C Int. Angiol. 2003, 22:58-63; Mitsui K,
Hceda U, Miurakam Y, Yoshioka T, Shimda K. Am Heart

w0 2006830131 145: 330- 333] supporting the |inkageproetusem®s/ 023856

PAOD and prostanoid receptor function. [0010]

Ot ho-substituted phenyl acyl sul fonam des and their
utility for treating prostagl andi n-nedi at ed di sorders
are described in US patent 6,242,493 and in two
articles by Jut ealsgiivARYORITHINVERTION,
1977-1984 (2001)] and GalTant et al. [BioOg. Mud.
Chem Let. 12. 2583-2586 (2002)], the disclosures of
whi ch are incorporated herein by reference. Summary of

the | RELTORDINGIO, UN OBIBET ahesiesdniivetiticaris ioppovide an orientation-
relates to conpounds of fornula Iwherein A and B

inSdHsRERN rawidibandEopliag dagmcitothatavoidsibntiisadantagesysf. the prior art.
The fused ATB ring systemmy contain fromzero to

four heteroatons chosen from nitrogen, oxygen and

sul fur and may be additionally substituted with from ..
zer o ANOBHERSQBIECHlud tepreshnigayenting isjeprgsitelan ofipgation-insensitive
hal ogen, -OH, |oweral kyl, -O| oweral k?/l .
tliraovidelmand catling capaitbowhich hasgmpar vegelectise Raroraancsoyer that of the
et hyl enedi oxy, al koxy-1|oweral kyl, hydroxyl oweral kyl ,

@, arpxi de, -CN, nitro, -S-1oweral kyl, am no,

| ower al kyl am no, dil oweral kyl am no,

di | ower al kyl am noal kyl, carboxy, carboal koxy, acyl,

acyl al kyl, ¢ ' r.al kyl sul f oxi de . . .
2oyl awthaL ARSI S e T ST B AR RTiarTy o prgiids ggyprientation
RSt th RS oRE) SSF s Pluf B A Beatmectanica
respecti.ve and and are in a peri relationship

‘E}B‘“g’ﬁ 1556% Fhaaﬂf%ﬁgnf)ﬁ%éd A/ B ring system The nodes
represented by d and e are points of fusion between

ring Aand ring B in the fused AAB ring system Each

of t h?ﬂoﬂmﬁ%@ (ﬁiﬂ{@l‘ S f WY prRSene idvefio &' 8GR oMEe an orientation-

ni trogen. are linkers conprising fromzero to

i%séfs?tf% dlt@a—@vi&é?ﬁh(?‘ colfling cEPHRASNWhICRT cHeYpicceSttldShdrblbit 1%@ inherently

aryl, heterocyclyl, substituted heterocyclyl, C6 to
Righbde¥liatAng asdiblfhinhiel &dikShal rodfionbdsyihblyle@OX hidh thewky decreases
subgenus (la), Qis chosen from.-N(SO2R1)-, -N(COR 1) -
peruNitRG6Cal kyl )

STILL YET ANOTHER OBJECT of the present invention is to provide an
orientation-insensitive ultra-wideband coupling capacitor which is smaller than a two-piece

prior art ultra-wideband coupling capacitor and thereby consumes less space and reduces the

propensity to launch surface modes.

YET STILL ANOTHER OBJECT of the present invention is to provide an

orientation-insensitive ultra-wideband coupling capacitor which is orientation-insensitive and
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2]-, -NHNR 10(SC2R1), and, when Wis -CF2- or
-CH2CF2-, Q may additionally be -NH; Rl is chosen

wOnmwai2sh, substituted aryl, heteroaryl, subseCrasems023856

het eroaryl, C3-C20al kyl and fluoroal kyl; and R10 is
chosen fromal kyl, aryl and heteroaryl. In another
subgenus (1b), Qis -0, and the conpounds are
carboxylic acids. The clainms belowrelate to subgenus
FRBn A Ae B clifl Rtd 5 BeuRBPbAIy ¥hio28 spétdfd fgfat&erhich thereby
ﬁet?%bge"lhc‘grrl%oxf [ gl%cli d Pelg’f -substi tgt ed Bi Iéycl ics for

ﬁ&lﬂ%&is}éﬁrfﬁetrﬁéﬁht Rchaqsey (SN(I"F? BempatlalitySsHas €y dpert@s equally well
e

I1ing of the instant application, relate to

FehERAY S f tHe- sulfALakd & heuntiel at ed conpounds havi ng

utility in treating occlusive artery disease and

rel ated prostagl andi n-nedi at ed di sorders incl ude

conmpounds of formula Ic: Ic wherein Uis chosen from )

-0 aSTILNHYETaANGPHER RBIECE ofhtisepreserdepeendiontisyto provide an
from hydrogen, hal ogen and nethyl. [0014] In a second | .
as@astiont-hsersitirentlirerwideiand esuplingppepanierewhichadoes not require special
formul ati ons conprising a pharmaceutically acceptable

caentatém dinthgdapomsbigeldoadingbove, or an ester, a
pharmaceutically acceptable salt or a hydrate of the

conpound. [0015] In a third aspect, the invention

relates to nethods for the t t or prophyl axis of .

a pr odiaky SHidiln ANQTEER %i@égegg fr‘hec BW&?‘%ti ]E‘H.gnt’ﬂl?els to' provide an
met hods conprise adm.nistering to a | "
PRERRRUTREIT WrSA4eo08 CaHBiiRg CoreOT B ish fings not exceed the 0.020
Je S tonat Bl 0308 8L o B B2 Yack R UifiPon be handied with
infla Lonassoci ated with rheumatic fever, influenza
Btpnciatrﬁ‘g& Fclllg?mle%tf ections, comon cold, |ow back and

neck pain, skeletal pain, post-partum pain,

dysnenorrhea, headache, m graine, toothache, sprains

and sGigi pis [OTRERYBSEOT0f BENPMstitSinvention is to provide an
art hr???%ﬂ Frq:?/%y(?]gﬂr heunat oi d grt hr ?t iss, mvent P

Qﬁ%ﬁ%@fds&%iﬁ\%' UHra-Ai &BASESorlplinE @éiza“cttbf which)is elg@titalinidentical to a
ankyl osi ng spondylitis, bursitis, burns including

faslbrlck ?ﬁoﬁ&@uﬁﬁﬁﬁi@éba\ﬁﬁ cotiglifigtaabadifiirur i s, sunbur ns,

pain follow ng surgical and dental procedures, inmmune

and aut oi mune di seases. EP3 ant agoni st conpounds of

the invention that penetrate the CNS are especially )

sui t eWEDISTHALN ANOEHER QBJECT of the present invention is to provide an

orientation-insensitive ultra-wideband coupling capacitor which has lower insertion loss than

a two-piece prior art ultra-wideband coupling capacitor.

STILL YET ANOTHER OBJECT of the present invention is to provide an

orientation-insensitive ultra-wideband coupling capacitor which has better VSWR than a two-

piece prior art ultra-wideband coupling capacitor.
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[0017] Conpounds of the invention, which inhibit
pl at el et aggregati on and increase regional blood flow,

waneocusefsul for treating primary thronmboenbol i 8aW/US2005/023856

t hronbosi s and occl usi ve vascul ar di seases. The
conmpounds can be used advantageously in conbi nation
Wi th other platelet aggregation inhibitors and with

i nhibitors of chol esterol biosynthesis or uptake. The

CoNpoyRgs SﬁQﬂLa:é%JT?IIJFﬁ e@B@ﬁW%@%ﬁ?'ﬁé%d fhvention is to provide a

combi hati on"with a cycl ooxygenase- Ibrtor to treat

L&G@?{F{&g&géﬁ%&ﬂg Eéﬁs%?enc[og%g],fmgtﬁﬁﬁl Fd? &ﬁﬁﬁcﬁénﬁfzithin? gapped low-

con so be trea for exanple, cellula

!&9@ biRiktof phalraBhMRhicR RErrSind¥Bhe RaddripdnePbn G5@Wides and is co-
I'abetic retinopathy, tunor angi ogenesis;

REASLPRGH G dWikGREniBIBRb Bideayscl e contraction

associ ated with dysnenorrhea, premature |abor, asthnma

or eosinophil related disorders; Al zheiner's disease;

gl aucoma; bone | o0oss, osteoporosis or Paget' s disease;

pept i BRIEFEASS TATHD,iSTIEL YEF ANOTHBEROBIEET of the present invention
ul cerative colitis, diverticulitis or other ) ]
1gas proviidd assiensdtidnassaniive Glirdivasbianggoupbng odpaciter The orientation-
di sorders sel ected from hypopr ot hr onbi nem a
insersthielultaa-sidebend eouring sepastorinelydes e urditk o rrdgrmal surfaces, alow
di sease. The nethod aspect of the_inventjon also . )
freqlendepomienands igh ficheensy awionod he higddFIUeRFHRATTigM s so disposed

for cytoprotection and for, reducin laque in t } .
o TGOy SoRRRRESPe P TrIGERT Bor o nse o lfow the orfentation-

i?«%é’r?s%‘e«’ee@?rﬁviéﬂ%@%éi%ﬁa[@ ?&%ﬁ%ﬁ@%@%@@%‘gﬁ% Sigpplited on any
@%?%Sﬂ%;&f%fiqiiﬁ@%@ phte 5?%%1}%ﬂpeaﬁer?%'s@%%%ﬂ@regﬁawb%};-‘f bereadily
. t . I
TR SR P PR REALER e BEET 22 12 O

they have utility in treating and preventing
pr ost agl andi nnedi at ed condi tions, as described above,

1 i hii iy} 168 pYRemuhti t
di se agg% E?J(%Seffﬁ&%éown%gg ?%r&gfﬁggaégfgé %I%Za(?ﬁgé n t§ |f on ' co nmpris él onatese

fRnsh HRGhbMRicd @REmE The iRREH IPRGBLIE, ihedelot, Bdth @€td ilsonstruction and its

anmpunt or a therapeutically effective anount of a

£iefHea W peRsioh i theshabeie aadidona bt drdoadlahtagenthprdos evill be best
ot her therapeutic agents, such as platel et aggregation

understood from the following description when read and understood in connection with the

accompanying drawings.
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inhibitors (tirofiban, dipyridanole, clopidogrel,
ticlopidine and the like); HMZ CoA reductase

wonhbismzizsis (| ovastatin, simvastatin, pravastaPCmus2005/023856

rosuvastatin, nevastatin, atorvastatin, cerivastatin,
pi tavastatin, fluvastatin and the |ike); and

cycl ooxygenase inhibitors. A further |isting of
non-limting exanples of antihyperlipidenm c agents

that may be usgRIER DENURDEFIGN OF THE DRAWINGSds of

the present invention may be found in colums 5-6 of

US patent 6,498,156, the disclosure of which is

i ncorporated herein by reference. Preferred

cycl ovky fgnaserBe druihistwe briafteddshribel ashatloas:e

sel ective for cycl ooxygenase-2 over cycl ooxygenase- 1.
Preferred cycl ooxygenase-2 inhibitors include

rof ecoxi b, nel oxi cam cel ecoxi b, etoricoxib, i .
FIGUREDXi b, vaisdechexiabic dparascobapyior ait mitweyidgband coupling capacitor;
di cl of enac, sulindac, etodolac, ketoralac, ketoprofen,
BIGURECZmM and LiaSn gqpladed dingrapumepiict prasteatientieshof @ prior art ultra-
not restricted to these or other, known

.cycl ooxygenase- widehidfouphsg cqreepa} Met hods of the

i nvention parallel the conpositjons and fornulations.. .
FHeURE Hbds co n"fﬁlaiS%I@%dfﬁgﬁr%P*w 1qr&ﬂé11%w?&p@n<%i gpupling capacitor
need of treatnment a therapeutically effective anmount

of a peri -subst?R%%t%,atﬁigﬁgreﬂl@cﬁ ng compound

acc [Ng to the inventiaon. The.present . .invention iS.. .
BRGERN et o' 5 anhommui Pigran ot Gini grol SR Sf gpubling capacitor
sel ective prostanoi d recept.or aeqlocni sts and
ant agoni st s. Pr@g?gﬁgfgapggggﬁgrsyincIude EPl, EP2,

I P and ERB r ' [ : :
EGUREfF car | nbara BEERIAL TR o By RE iR E SR Bling capacitor
bringing a | abe l.ng to the invention
i nto cont act mﬁ%ﬁgg %:oﬁgﬁghuﬁgnﬁ%$3 receptor and
PRGPRE 49 | 1S disSREACARBAtC RYsRliRSHew QFR hgntA0R Msehsitive ultra-

genus according to the invention includes conpounds of

formula la: |a whrbgidcdiplifig 6dpasies Jﬁ%ﬁ%ﬁ%ﬁon;

-N(COR1) - and -N PQ( O al yI%Z]-, and, en Wis CF2-,

RIGERESIdi ti onajsl y dbgrani¥htic ThSs Sebibdrial wéew Salosn &oag dINE 5-5 in

chosen to render.the hydrogen to which Qis attached

acidic. In one BIpUBRBM;, Qis -NNPOQ(O alkyl)2] . In

FIGURE 6 is a circuit equivalent to the orientation-insensitive ultra-wideband
coupling capacitor of the present invention; and

FIGURES 7A-7D  are a flow chart of the method of making the orientation-insensitive

ultra-wideband coupling capacitor of the present invention.
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anot her subgenus, Qis -N(CORLl)-. In a third subgenus,
Qis-N(SQ2RI'). Rl is chosen fromaryl, substituted

weanyile/o3mst er oaryl , substituted heteroaryl and €EB/uske0s/023856

one enbodi nent, Rl is chosen from phenyl, substituted
phenyl, 5-nmenbered ring heteroaryl, substituted
5-nmenbered ring heteroaryl and CF . [0024] Each of A
and B represents independently a 5-, 6- or 7-nenbered
! N9 pISieORIERFEARRCE NURYTLAS MAZED N THE DRAWINGS
fo rom nitrogen, oxygen and
sulfur, and the rings are additionally substituted
with fromzero to four substituents. Suitable
substituents include hal ogeprior@#¢ | oweral kyl ,
-O- |l owerat kyl, fluorol oweral kyl, -O 1 owerfluoroal kyl,
nmet hyl enedi oxy, ethyl enedi oxy, al koxyl ower al kyl
hydr oxyl ower al kyl , oxo, oxide, -CN, nitro,
105- | opvesralriuyitra-vddetbaad couplimgalakaditani no,
di I ower al kyl am no, dil oweral kyl am noal kyl , carboxy,
12ar bokikk exiye capdciioest i artatyd-widebrhbseuplidg capacitor 10
| ower al kyl sul f oxi de, acyl ani no, phenyl, benzyl,
Bbi r olok ated Gapicigdr of prienakyltzarkidskandiosring @paciorife
fused A/B ring system may include nitrogen or sulfur,
the substituents may include oxides, e.g. N(r)O and S
O [0025] In one subgenus, the A/B ring systemis a
pai r of fused 5-nenbered££ﬂﬁ§é—JP9§25] Exanpl es of
such 5/5 ring systens are: [0027] In another subgenus
the AAB ring systen1is a pair of fused 6- nenbered

ch, 6/6..rin ns_are:ln

rings: .[0028]. Exa of . S.
hor h%‘r‘ef%%’é‘elﬁﬁ@s{mﬁ T iR i eSSl Bt Sl ton
me 0029] Exanpl es of such 5/6 ring
%%/st gﬁ\'s‘mi f"ﬁ%%ﬂq@ fIa%c?ol i nes, indolones, isatins,
f‘ﬁnZI zoI es br%nzoxazol i nones, benzof urans and
daz AYCBRBBY ™A | ndi cated earlier, the ring

iZLgﬁghgg%E§H§¥$§kﬁﬁKéEaSI;?QE ULTRA- W DEBAND
FERERCE AT ARRCT Sk O e p e 4

3Pn- P5ﬁ¥h§1 s@tfﬁ&es@@{?ﬁt&ﬁﬁhh@ﬂ nﬁflt@leg& dbh&Hor 28 of lbﬁzrf’requency portion 24

provi si onal application nunber , 183;

§?pt e@f@@cfodlefr ef QA 3intedmecha@itrhiilkiel éﬂ'cﬁ_ it m&%@frequency portion 24

I NG CAPACI TOR. BACKGROUND E 1 NVENTI ON

32 dlelectrlc layers of unterminated multi-layer capacitor 28 of low frequency portion 24

34 first ends of electrode layers 30 of unterminated multi-layer capacitor 28 of low
frequency portion 24

36 opposing ends of external surfaces 29 of unterminated multi-layer capacitor 28 of low
frequency portion 24

38 second ends of electrode layers 30 of unterminated multi-layer capacitor 28 of low
frequency portion 24

40 pair of conductors of high frequency portion 26

10
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Field of the Invention: The present invention relates
to an ultra-w deband coupling capacitor, and nore

wpande/suisar | y, t he present invention rel ates toramus2005/023856

orientation-insensitive ultra-w deband coupling
capaci tor and net hod of making. Description of the
Prior Art: As shown in FIGURES 1 and 2, which are,
respectively, a schenmatic diagramof a prior art

tr ag%[ﬁ?%ﬂgalcsf’oq Rl {vin b 3f Eél@ﬂcto@ﬂ) éflhigl:f Blegéi&ey portion 26

agr ] erspective view of a prior a

tra- i i i r . tion-i "
‘ﬁ‘% r a@%o%%{%&s@g%gﬁ é}%l@%ﬁ%f&%ﬁeﬂ% s?trsfé%E Fz)g roglolngrlxta jon-insensitive
conbi {ﬁ%éﬁﬁe%d%ogl%lg{é MBhdi@r g@paci tor 12, typically 10

nanof arads or gre nd a | ow val ue capacitor 14,
Ay/P1 Cbibw cabhaibREAFAIY-diRatioDlBcRivédsg As can be
seen, capacitors in parallel result in w der operating
ggndmbgﬁgé. The prior art ultra-w deband coupling
capacitor 10 is either conposed of two or nore

PhYsSi §llerhble@BnWati6édy require precise assenbly or a
single ceram c assenbly which nustinternally include
sonpl gesdhildyet € capaci tor configurations, and via

hol es that interconnect internal electrodes to

8Kt er oosi@rendcdf adhegiombayeBi® h of these famly of

devi ces have | arger than desired physical footprints
$6d cslottahbogdybe nounted on one specific side of the
device making themdifficult to use where surface
mount technol ogy (SMI) is enployed. Electrically, size
limtations result in both high insertion and return

| osses and al so cause excessive surface nodi ng at

hi gher m crowave frequenci es. The high val ue capacitor
12 is a nulti-layer capacitor, while the |ow val ue
capacitor 14 is generally either a single |ayer
capacitor or two single |ayer capacitors in a bal anced
configuration. The nmulti-|ayer capacitor is a
multi-layer structure with interdigitated plates, each
separated by a thin dielectric layer, while the single
| ayer capacitor is a single layer structure with two
pl ates separated by a thin dielectric |layer. The high
val ue capacitor 12, with its relatively |ow series
resonance, is nost effective on |ower frequency
signals, while the | ow value capacitor 14, with its
rel atively high series resonance, is nost effective on
hi gh frequency signals.

11
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The hi gh val ue capacitor 12 and the | ow val ue
capacitor 14 of the prior art ultraw deband coupling

woapwmm3izst 10 have di fferent operating charact eCcTASR@S/023856

in different portions of an ultra-w deband operating

spectrum as will be discussed infra. As shown in

FI GQURE 3A, which is a schematic diagramof a prior art

ul tra-w deband coupling capacitor operating at a | ow

frequency, t ' e i ng

capaci t or 1@@“&% Elgy%cgﬁr%@%m r equgﬁggrm?@

prior art ultra-w deband coupling capacitorl0

el ectrodes exhibit insignificant skin effect. The

cer anj i | sk ikdi | fndich&e like parts, and

Chown e EHGTRY S B0 T R B R ol ke P

gﬁﬁieﬁlaﬁﬂ? o MIGUREY 48085 dviESRE] REhecaRAE d Digramelalit pagpective view
t a md frequency, when the prior art ultra-w deband

§04PbliBYataRAGEAD vehDtrh-Svi@RRA Ldupling bagcitotb fithepressnc invention, and

the prior art ultra-w deband coupling capacitor 10 _ _

glingtiadesc ekl Rictiondl gmiv takambloakilING §-4cin FIGIERE 4, the orientation-

di el'ectric region begins to take on the effect of a

el uiga-pddedane lcopplatzeapacitos of the ipossenti ineendionds shoman, generally at

Addi ti onal resonances energe. As shown in FlI GURE 3C,

oi ch is a schematic diagramof a prior art

ul tra-w deband coupling capacitor operating at a high

frequency, when the prior art ultra-w deband coupling

capacitor 10 is operating at a_high frequency, the, .

pri or The erientetien-insersified téaawmeibwgc? xphing gappcitdy 20 ypically operates in

el ectrodes exhibit full skin eff ft' qu gi el t{(i C B
 wgize fromdikowd0 K Hrde 8yerib eIl oot 10 petfirblaslang and decoupling
transm ssion_line. Addi.ti clnal rﬁs nanc.as%%ger%ﬁ 1at. thle cess
porgPrIentSy é}j uding s UhHlpd mest gkt ulffprvyige eﬂ {f! signal processing

coypl i.ng capaci 10 has few ass9c' ated .

Ko, . ogifcgg §}fs§p’mss?rﬁlc eif RESOSH eél:, test gquipment, closely related DC
| tra-w . deband_.coupl. c it or | - Ni.ec :
e S B AR GRS IS B R ampiite. .

i1 , e . . bl
BRRSFIdSlpg TR b AL BB BRI ABTEY Y
prior art ultra-w deband coupling capacitor 10 is

orientation-sensitive restricting it to being nounted

only Cinkdisitird LftACRidebarRiRbliplth A@e20 3MMrises a plurality
B e S R

%é&{ménéxﬂs&& hb . Plowt fiquBfidyPortesnt24uhitd iy tedasndy portion 26. The high

coupling capacitor 10 excéeds the 0.020" di nmension of

Rre§lchag PoctiddIPR iP 3¢ URPEseayor) a8d 2leciivally cohmdceedetol steslow frequency
need for an ultra-w deband coupling capacitor which is
BORIORI2AGH a8 Aslalldve ielyticatatioh-Meseasitivetalimividebandroouplitg epacitor 20 to
assenbly effort which thereby decreases per unit )

work identically when mounted on any external longitudinal surface of the plurality of external

surfaces 22 thereof and thereby be readily SMT compatible without regard to special orienting

procedures.

12
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cost, which is orientation-insensitive and thereby
elimnates restricting it to being nounted only on one

weoepewi/dBizs1sur f ace which thereby elimnates surPatas2005/023856

nount technol ogy (SMI) conpatibility issues, and which
does not exceed the 0.020" dinension of a standard
0402. Nunerous innovations for high frequency
capacitors have been provided in the prior art. Even

t houg H‘h% '3?1&2@{1&1%?}{%%311&?3@@&% b@gﬁmtn% chpicifob®2 can operate below

speci fi'€ "i'ndi vi dual purposes to [ ey address,

ti@%%@\?@s&%%‘é {aﬁ%er iF\)/Qlué E5 UGS WEHBQENLEY pSBBH 21t it Bid{sed for the range

purpo resent I nvention 1n that they do not

RGBS 65w R Al fofoved 46 eARIdISQIRI sagrgapaci tor which is

one-pi ece and thereby eli m nates additional production
assenbly effort which thereby decreases per unit cost,

which is orientation-insensitive and thereby _

el i M mak @Sy fré@lehtyEpdrign 24 istfandi@inalfy cmivaiend tothk righrvabeeapacitor 12
specific surface ich thereby elimnates surface . ]

@0 tHetprioe aR itk @itcbSMIJoupting atpabitdr 10y eigs sueslti-layet capaciter, while the
does not exceed the 0.020" dinension of a standard )
AfdrequeRyPSAMRLIE, is BirStioRdlyeqnivilentiorthSlosral go@pagitor 14 of the prior
Monsorno has an assignee common with the instant
anpilirsatidebandnoupingsepacton 10apgc iatstngledayen cpgsitar, so as to allow the
superior ability to operate in the upper regigns of .
phientRForseetsitivaulthwidehpadsauphng eapreitis 30 0 liAve Amctions of both the high
el ectrode | ayer which is nounted between a pair_ .of - .
dikleeapacitor 12zandiths lowtialug capaciion &4 elslyin @élﬁg@anw-lﬁxer ceramic body.
centered inwardly with respect to the dielectric

| ayers | eaving an outward margin of dielectric

e e L U515 85, OB 20 v
D O L 080 T LS5 e ety bnsto o
St S P 8 S AP i 28 o e o
YR B A TRTRS 7SS TR A e e
OGBS BT, SRy A5 281 TRBHBLEy s Sl it

L 4if- | g, o 6658 R 6lch@3Pfhereof from,
ST 0705 8 e EOUaR o SR ot o

esir

tﬁgﬁ \ﬁge?%eﬂgﬁ)%%%glr%f&ﬁéﬁl doRenR@skibh %3&1 PBoding ¥hed 3GbLthe external

uri e ectrode i s nount ed.

inatedRURPIHedaBAcifor 88 Of edotvarequency portion 24, to
Lie ggﬁgféygégﬁgghaneSLc wﬁich gé; a thin brittf%

GEL A . d§ B HREOF inhidna@inatiasly stdpahof .o @Roppbsing end B6 okthe external
and as | ow as

surfaces 29 of the unterminated multi-layer capacitor 28 of the low frequency portion 24

opposite to that from which they extend so as not to be open for external electrical

communication therefrom.

13



B = VS N ¥

o 0 3 N W

10
11

12
13
14
15
16
17
18
19
20
21
22

0. 0005 inches or less. Electrodes are thick and strong
enough, either singly or together, to give the

wetnwsaBuse requi red physical strength for manubatiuse®s/023856

handl i ng, and usage. Electrodes are (1) a ceramc
metal conposite, (2) a porous ceramc infiltrated wth
nmetal or other conductive material, (3) aresin filled
with metal or other conductive material, or (4)

conbi ?%E 'rh?égl;flr%iexg%&ﬁ&i’ 86 is DYV bnliitirs 30d Th g_air of conductors 40

i tsel ectric layer provides exceedingly

' ' i hbdki i & 29 of th
008 SAPTCLELCe Y Em og lLe 20or

Lh{eARIHPIdh Q-G Ger &g@(%i&? 2858 the 1&w i fFeqBBRF RIion DAL respectively, and

nuner ous i nnovati on or high frequency capacitors

BRMEd BRETdh BVéARE extBriahirRiceI9 &f the URtmb@dagdtlegkr capacitor 28
to be used. Furthernore, even though these innovations

BRhe DOw BrelitcHel Boftioh 24Ne jedp eledr dfeabinothvi sdus o foumpasesmierential slot
to which they address, they would not be suitable for

D ehRedapRs@sandlbet dparpledr@mtadhrotiert iThn casuthferattind sioe 42 is preferably
descri bed, namely, an ultra-w deband coupli ng )
caprdiby Gisenduribing, Suttme bpifeaed by dithérehebicabitehmganeshanical abrasing,
addi tional production assenbly effort which thereby .
dearyedmésr precedund. t Bavasde, thevhigh Hireijgency portion 26 does not employ additional
orientation-insensitive and thereby elimnates .
iemel etecmgddst with sepiamatingrdarers d. eontlgesonotopepkiyed|qomposite internal
surface which thereby elimnates surface nount .
irsendigilab glectrafa priey mp a Fibelei flgatingsgleairods hatylsi eaypifdete the pair of
not exceed the 0.020" dinension of a.standard
capicuMRhefhighHEeqURUENTITERR A@é&eﬂmwpsm%bﬂw losses.
the present invention is to provide an

orientationinsensitive ultra-w deband coupling

g?? ackﬁq%[ﬂq%&atl@%\é%tg%fi(r ﬁ%%ﬁggﬂéﬁ{é&?ﬁ@i rp?){tg)tﬁlh?% @(ﬁri Phe plurality of
g%t%éia? ﬁﬁ?aggsg%iﬁ%{&:? etc:%gcirégﬁ Q(?é%%{n%t}é?\//ﬂéﬁhﬂé ffres!%x{rjd? ?gpgthe electrode layers
%ggﬁeﬁ%% gﬁgﬁﬁg{i gélgﬁ%la}%g G é{'%?]it(%:j] iS?éf tﬁé 5067}1 O§§{1\?@0£‘%Wﬂﬁ&4 associated
‘&{e'r&l?i‘uf‘&d Q%ﬂﬁ]ﬁ)%ﬂh‘é | ViBn i b d-Rish SeRANH . SRERahA Youpling capacitor 20 to
capaci tor ich has nore attractive - .

WE‘id%ﬁ’éiéa@é&ﬁ%@htg%%?%%%)&&hﬁtld}@tuﬁﬂﬁf‘su}ﬁé’é of¥fhe fii¥@lity of external

prior art ° _ ECT of th_e present invention
bﬁrfﬁél%s D5 kg AnePsf Vc\ﬁ_ﬁf)lﬁ& ARS8 HS lihdsUSfodinkd 8n YedRaNt of external
ic

coupli ng capacitor i s one-piece and thereby has

SR8 NY! Between the pair of conductors 40 of the high frequency portion 26 and the
electrode layers 30 contained in the unterminated multi-layer capacitor 28 of the low frequency
portion 24 so as to allow low frequency energy to pass through the low frequency portion 24,

which is centrally located, and to allow high frequency energy to pass through the high

frequency portion 26, which is peripherally located.

14
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hi gher reliability and elim nates additiona
production assenbly effortwhich thereby decreases per

wonbde/isomli. STILL YET ANOTHER OBJECT of the preeemis2005/023856

invention is to provide an orientation-insensitive

ul tra-w deband coupling capacitor which is smaller

than a two-piece prior art ultra-w deband coupling

capacitor and thereby consunes | ess space and reduces

the p i n Gh HRRLScy Y&fioR DleLpreferably comprise
E&Q%?E@/rcog@u%t?& 8§ o8 Y BGE ﬁ;ér?#l_ ey pétlio preferably p

ANOTH e present Inv fon 1s to provide

ﬁ&nﬁfrﬁ-%mlg%{\ﬁhggy?@ﬁ%b& by okl PehicdRRAN o QIPRES () g;d agold (Au)

capacito orientation-insensitive andthere

ghdgn nates restricting it to being nounted only on one
specific surface which thereby elimnates surface

mount technol ogy (SMI) conpatibility issues, i.e.,

operates equally well regardless of the surface used

to nognt difcumPrehtial Wk 4NGT pieRraiy BGhinally HeS pribseddt, is constantly
invention is to provide an orientation-insensitive ]
Walrtainkd cehpled]ycihiough ngd cmpal etetycirowsdi thhhigb ésqumicy portion 26 without
require special orientation during tape-and-reel ) .
ey, th ElteSinbied ANGHHER: GRAEIET 28fofthelopr femmency portion 24, and is
invention is to provide an orientation-insensitive
tisposedsitotiaiatly codyhy egweaexppsed opppsingientisdd ofthe plurality of external
exceed the 0.020" dinmension of a standard 0402 so as

sarfdcos R2aoft theeorteaGiopdnscagitivawtehwidehanst cpanimecerpasitqs 20, thereby
standard SMI equi pnent. STILL YET_ ANOTHER OBJECT of ..
tleetrisaldy separatingethe iesposed qp@o%pg,@p@e4§r9f the orientation-insensitive ultra-
orientation-insensitive ultra-w deband coupl.i ng

vagrbend epuniingcApIcior G EER @gh piner aiRring &F‘P?{é&}a%? thereto.

two-pi ece prior art ultra-w deband coupling capacitor.

YET STILL ANOTHER OBJECT of the present invention is

Lot B 3SRt bR BRI Rl g g pomises
Gushentn et UyErdlen e iR fe 18, Fhe et aipe protective UV-
bﬁr}éﬁ%ts:(xﬁg%%az% %o%éi@é g%’ I&oﬁ%rsﬁég bsgfg%l%g ?@ﬁ\l&%ﬁgﬁk Egrglﬂﬁfe%n\ﬁ%l slot 42 to protect

etterV ] wopi ece prior art ultra-w deband
?§U%ﬁ#%§M§§%§§F?3?:YET STI LL ANOTHER OBJECT of the

present invention is to provide a

The orientation-insensitive ultra-wideband coupling capacitor 20 further comprises a
plating 50. The plating 50 covers the exposed opposing ends 46 of the plurality of external
surfaces 22 of the orientation-insensitive ultra-wideband coupling capacitor 20 so as to form
solderable connections 51 which extend up to the protective UV-curable solder dam coating
48 which acts as a stop-off barrier for the solderable connections 51. The orientation-
insensitive ultra-wideband coupling capacitor 20 is thereby formed having a resistance across

the solderable connections 51 increased so that it exceeds 100 MegOhms. The plating 50 is
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volunetrically efficient nmeans for enclosing a
functional RF conponent within a gapped | ow oss

woanesizsn pair, each of which surrounds the RPCT/US2005/023856

conmponent on four sides and is cotermnal with it on a

remai ni ng two sides. BRIEFLY STATED, STILL YET ANOTHER

OBJECT of the present invention is to provide an
orientation-insensitive ultra-w deband coupli ng

capagi! T ' MelaY N$ikdnViie Widiind-38 feRAdcihe solderable
Brgﬁeéé:tlsl%%{tkécg p@%ﬁ Ud & A érgﬂé‘ S@g&? psﬂfﬁ nVifie Widtl Qﬁ(?

rtor inclu lurality of “externa

f f j iigh
bR 1 S e e R R n 1 < o

di sposed on, and electrically connected to, the | ow

frequency portion so as to allow the

or i enkali-onlcReRARhE ioMBe Bliddi@iod dedkante alttiphvidthand coupling capacitor
capacitor to work identically when nounted on any

S EST Hrat bd eRdiih FIGURE suwhizh§s ofcditeuplalenaka thy ookentation-insensitive
external surfaces thereof and thereby be readily SMr
Slerapaideking coupatitapaeigarod theoprsatinabntimi ent i ng

procedures. The novel features which are considered
characteristic of the present invention are set forth

in the appended clains. The invention itself, however, .
bot h @ke methiotiof cmkitg the vrientationdinsensitivstuliertwideband coupling capacitor
operation together with additional objects and .
2lvariteatesserin oy BEF URES 7 Ax@Dpebich arecrciiasy et trthginethed of making the
follow ng description when read and,uq%erstood.in :
cxentetinn-iosensitive Wik WidebanasaHBIIEFABACHAF ¢ g nipdepEinvention, and as such,
DESCRI PTI ON OF. THE DRAW NGS The figures of the

wilhbe AigeusspwWHh relRrapce 8 9-bed as fol lows: FIGURE | is

a schematic diagramof a prior art ultra-w deband

coupling capacitor; FIGURE 2 is an expl oded

S: ??;Wg%g}%&po S ?ﬁ?gtjti&\égg\éig%?\’\éngi; ;s%ﬁgﬁ%&r%xﬁiﬁlesl’)a%d coupling capacitor
@@ggﬁ?ﬁ%&g@e@ ram ol A Prior art ultra-wi deband
0

crtor rating at a | ow frequency;
FIGURE 3B is a schematic diagramof a prior art
ul tra-w deband coupling capacitor operating at a md

ney; ' i Gagsh Rywilid e rti
é’??ﬂtﬁ y %g(gfeggan dﬁ%rﬁna@e&ﬁﬂlﬁ”lﬁ?ér%aﬁﬁcﬁ@f 280 Qhe RwHidqency portion

tra- coupl 1 ng capacitor operating at a
hi gh frequegcy;

STEP 2: Coat completely the unterminated multi-layer capacitor 28 of the low
frequency portion 24 with titanium-tungsten (TiW) followed by nominally
three microns of copper (Cu) and a gold (Au) flash so as to form an adhesion

layer 52 having opposing ends 54.

STEP 3: Create by either laser scribing, chemical etching, mechanical abrasing, or

similar procedure the circumferential slot 42 nominally 1.5 mil wide,
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FIGURE 4 is a diagrammatic perspective view of the
orientation-insensitive ultraw deband coupli ng

woapanizizsn of the present invention; FIGURE 5 PETAIS2005/023856

di agrammati c cross sectional view taken along LINE 5-5
in FIGURE 4; FIGURE 6 is a circuit equivalent to the
orientation-insensitive ultra-w deband coupling
capacitor of the present invention; and FI GURES 7A- 7D

are a flow Chﬁ%ee#g}‘ﬂ%rlg{}/@% u@b&ggﬁ&é ani Rgd tth&ntained constantly in, the

orientati ool d coupli ng

it : Lo .
R
art ultra- ‘ngéﬁé) G FERMBhdForfiBR . 1Rl shdstah@dllyV BlidiRay between the

capaci tor prior art ultra-w deband coupling

capaci t or %g (#fné Qs %2 lo¥ theGRARGSHT BYerdf2, Bek&ly ebdctrically separating the
ultra-w deb % coupling capacitor 10 Present I|nvention

20 orient a*okp&iﬂgﬂ%ﬁdihs istiti ¥ thH hiligesidnd &lyand2c dpl iedch other restoring
capaci tor of present invention 22 plurality of

external  sugipakeMerbiownl fagens yloped bbdn5@6 hi gh
frequency portion 28 unternminated multi-I|ayer

capacitor of |ow frequency portion 24 29 externa

surfaces of untermnated nulti-layer capacitor 28 of o
[SaWH 4:equeSoyk potdriginglRthe 3t dody 56l& highlyrdilugdd hydrogen peroxide if
unterm nated nulti-layer capacitor 28 of |ow frequency

portion 24 t82cicivelferchtidlcslotdRewes henseribedito glimdnate a residue film of
mul ti-layer capacitor 28 of |ow frequency portion 24 o
34 first ewdgorokd mietd tadopesitedingo the giccuptfeipntialsiatdd afier laser scribing.
mul ti-1layer capacitor 28 of |ow frequency portion 24

36 opposing ends of external surfaces 29 of

unterm nated nul ti-|ayer, capacitor of . | ow frequenc
SEER Bn 24 A3BLSEE SivPRABRSITOBF YR ngg%‘lfﬁ‘alﬁ Spidengaigrcoating 48 to all
unterm nat (glcllrfz?cléls Eielaﬁrlur?g the ciroum elrén%gl s%gt &fto lp?c\)l%,ect the circumferential slot

42.

STEP 6: Plate the opposing ends 54 of the adhesion layer 52 with either pure tin or
| éélciér or gold so as to form solderable connections 51 up to the quick curing
protective UV-curable solder dam coating 58 which acts as a stop-off barrier

for the solderable connections 51, and thereby form the orientation-insensitive
ultra-wideband coupling capacitor 20 having a resistance across the solderable

connections 51 increased so that it exceeds 100 MegOhms as a result of the

soak step if carried out. The plating 50 is preferably either pure tin or solder

or gold.
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frequency portion 24 40 pair of conductors of high
frequency portion 264422 circunferential slot between

wepabde/si2sconduct ors 40 of high frequency porti e0T2682608/023856

exposed opposing ends of plurality of externa

surfaces 22 of orientation-insensitive ultra-w deband
coupling capacitor 20 48 quick curing protective
UV-cur abl e sol der dam coating 50 plating 51 sol derabl e

conmegl) 013 A-RENE AR PRl SRR 08 LIt g ey

f [ u
ca WHacTEJ'l:' &Qé( al néﬁ\lf gue%rc cd tcgg?’yi E?s A8 chilee {oetﬁat Edmbination, in that

e parts, and

%%ﬁ&ttéa‘f g Ex{nﬁo&lﬂlegf iYREES a o R trval WBIe Enéh8ans for enclosing a functional

espec Ive I agranmati ¢ perspective view of the

1O IcBRBhAR Ny RS BN gh el oWl IbEAcoMdueidaRdirCOBRYh &¥the pair of low-loss
capacrtor of the present invention, and a diagramatic

©OhAsGoseslicRndd the RW doakpned o dous! SillesSarfl [sncd=teehdRial 4vith the RF
the orientationinsensitive ultra-w deband coupling

Ehi@h aabmbiengineseles. A paefotmedbétveattheorglenter pait yreates a low-
at 20. The orientation-insensitive ultra-w deband
l6SuUgpacigorabmaisiih garallel tthithastyowpled Rfesorporant. ditgesurrounded RF
frombelow 20 KHz to over 40 Ghz, and fills a need for
doatomenttrhay kichgleabid idl eobhmhtﬁdqgo @@thpioanmdtslaw cepardfopgnainductor, a
use in alnost all ultra-w deband digital signal
1psistos Dehargesmppidecarciidnsa ﬁg‘erg a trapgrnisgign hgg,,sqr@rpgurgha/ of transmission
their associated test equipnent, closely rel ated
lings Fhegesiantstvaeal idswise nclysiss, bubis nadpi O(Wﬁw&tﬂcgﬁ&fﬁmem high-
MM C devel opnent amplifiers . . .
nﬂrﬁortﬁm& RAER), &Omblréﬂa%ﬁ Fierapagifeyst ‘Pfg%mf}‘é?tﬂrgal?de%’?%‘é‘“ creating

E{,‘C" 3 ﬁlp%g‘i?lfag{ }162%%3% :arg?nsi-l%(gr: 5 e’bf eﬁélr%fl%flﬁi %}gcglftry ancp q Qapamtor ora

ex 1t ﬂﬁfQ SuLla ﬁ@f%ﬂéf g q,]calp%m{af:%ge%ﬁ Hé% %%gta'f?tgr @th aff B8itional pole
orﬁflillgfg &d Er%nsém?%sm% FRO %1%3 acﬁ&d o?la%%rﬁl'étgaclflt}’ansmlssmn lines and a

qu ncy por ti‘on
é% the orientatlon i nsensitive ultra-w deband
upli ng capacitor 20 to

It will be understood that each of the elements described above, or two or more
together, may also find a useful application in other types of constructions differing from the

types described above.

The invention has been illustrated and described as embodied in an orientation-
insensitive ultra-wideband coupling capacitor and method of making, however, it is not limited
to the details shown, since it will be understood that various omissions, modifications,

substitutions and changes in the forms and details of the device, materials employed and
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work identically when nounted on any externa
| ongi tudi nal surface of the plurality of externa
weundeases122 t hereof and thereby be readily PCT/US2005/023856

SMrconpati bl e without regard to special orienting

procedures. The orientation-insensitive ultra-w deband

coupling capacitor 12 can operate bel ow 16 KHz by

using a larger value for the |ow frequency portion 24

t han t hat. . : 1181 accordi

B U e Rt BRSNS Yl acconin
i entfon.

e D Bl OB R

10, e , a multi-layer capacitor, while the high

frequency portion 26 is functionally equivalent to the

| ow Valigot FRdkdrt@nlydd, @k foRgoigivwill & fullyl fekéal whelgisnnflthe present

coupling capacitor 10, e.g., a single-layer capacitor,

$fvedfiod Ghal bibwrst &, OFi Hplyaig omrémslansiledges readily adapt it for various

ul tra-w deband coupl i ng capacitor 20 to have functions )

applhatibnd WRhhit@mitmgfeaterp i, fimm 12 standpoineof pienes, frirly constitute

capacitor 14 solely in a single nulti-layer ceramc

bhatycterTities lob thefgereniemcspegitic tspents 24 this inyentien. er ni nat ed

mul ti-layer capacitor 28 having external surfaces 29,

el ectrode | ayers 30, and dielectric layers 32, and

preferably being 10 nF or higher. The dielectric

| ayers 32 of the unterminated nmulti-layer capacitor 28

of the I ow frequency portion 24 alternate with the

el ectrode | ayers 30 of the untermnated nulti-I| ayer

capacitor 28 of the | ow frequency portion 24. The

el ectrode layers 30 of the unterm nated nulti-|ayer

capacitor 28 of the | ow frequency portion 24 extend at

first ends 34 thereof from and are open for externa

el ectrical comunication from opposing ends 36 of the

external surfaces 29 of the untermnated nulti-Iayer

capacitor 28 of the | ow frequency portion 24, to

second ends 38 thereof which alternatingly stop short

of the opposing end 36 of the external surfaces 29 of

the unterm nated nulti-Ilayer capacitor 28 of the | ow

frequency portion 24 opposite to that from which they

extend so as not to be open for external electrica

comuni cation therefrom The high frequency portion 26

is a pair of conductors 40. The pair of conductors 40

of the high frequency portion 26 cover the opposing

ends 36 of the external surfaces 29 of the

unterm nated nulti-layer capacitor 28 of the | ow

frequency portion 24, respectively, and extend

t herefrom over the external surfaces 29 of the

unterm nated nulti-layer capacitor 28

19



fem—y

O 0 N & »n W N

o

(=) W T N VL

of the | ow frequency portion 24, tojust short of each
other so as to forma circunferential slot 42

wohersaBeisneen and be separate from each ot her. pCinAaIs2005/023856

circunferential slot 42 is preferably formed by | aser
scri bing, but can be fornmed by either chem ca

et chi ng, nechani cal abrasing, or any simlar

procedure. Because the high frequency portion 26 does
not enpl oy additional intergglamigsctrodes with
separating layers, i.e., does not enploy a conposite
internal interdigital electrode array as a single
floating electrode that is coupled to the pair of
condugkOfnseditbrdlaibidd ifi gh frequency portion 26, there
Is less insertion and return | osses. The pair of
conductors 40 of the high frequency portion 26 form
the plurality of external surfaces 22 and electrically
£.0MUALh@aieatatibh-insehetifé nish-veidesand 4ouplingeapaditost gopefwising:
| ayers 30 of the untermnated nulti-I|layer capacitor 28
of ths) | owaphegitgof yxtpoat susfaced associ ated therewi th
so as to allow the orientation-insensitive

ul t r abwi debind fregugaicy pertieapard t or 20 to work
identically when nounted on any external |ongitudina
surfaeke of ahigh fRquensy RYUYE ext ernal surfaces 22

thereof. A set of coup transm ssion |ines i .
on the pl uPaereis sgid %%¥e§%%¥n§mpP%@@§52? agpﬂﬁ’nOQh%1 electrically

bhd the Ef)ggr?q%%%rsspg%ﬁ §°‘§Q$e&&ﬁl?°h. RO §8 8P uid brientaon-
]9 pé:&g‘ngst edp?ﬁ‘i‘tl&tg]e' él w1d f]ﬁ{n\%z? Op%fcg{)ﬂ; ‘?ou levgcty:i’k identically when
energy to uﬁte h(gn ?x%{'a{ttggl’a&? (g;ﬁlﬁﬂlﬁf F‘L?r¥a0@95f{ ihQ 'bh%ﬁhty of external

which is c tra to a

frequency \/\%1 peorfass t hrough t he high frequency

portion 26, I's peripherally |ocated. The pair of
conductors 40 of the hi gh frequency portion 26

preferably conprise titaniumtungsten (TiW foll owed

by nomipalibMatidH-BRemSiteVeaNGa-ofideapd esurling)capationagddfihed in claim 1,
(Au) flash. The circunferential slot 42 is preferably _
nom nalhbiidsadd MHrlentatidg-insessitensitraswilybamd icou@ingsmpacitor operates in a
conpl etely through and conpletely around the high

f r equengy fipet bélow 22K Mi tower 46€8iz.0yi ng t he

unterm nated nulti-Ilayer capacitor 28 of the | ow

frequency portion 24, and is disposed substantially

m dway between exposed opposi ng ends 46 of the

Bl ur allhe xprlelﬁta@m-g‘rspmlumjmlf,rméeq@.gd 6Punling capacitor as defined in claim 1,
orientation-insensitive ultra-w deband coup k . .
capaciwhereigrid torelrednpnes| Rogtiqn is 51“1090‘&3&]@( SARVARE! 'gﬁé“gh value capacitor

exposed opposing ends 46 of.

or i enthd 53 highdEaqueRGy\ROTtAD: is cggr%mcgqulvalent to a low value capacitor so

as to allow said orientation-insensitive ultra-wideband coupling capacitor to have
functions of both said high value capacitor and said low value capacitor solely in a

single multi-layer ceramic body.
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coupling capacitor 20 from each other restoring
capacitance thereto. The orientation-insensitive

wol2oseswasdeband coupling capacitor 20 further eowpS2®s®23856

a quick curing protective UV-curabl e sol der dam
coating 48. The quick curing protective UVcurable

sol der dam coating 48 covers all surfaces defining the
circunferential slot 42 toprotect the circunferential

8! ot 42s orldiRatRnliBSndfive Mttt NSARBAAd ¥EipUih} Eapaslieledsalefined in claim 1,
coupling capacitor 20 further conprises a plating 50.

The platikRgaiat ¢ f¥Qichcy fatiex RFsetiofElRaSuRAl NS nd@tidbyer capacitor
the plurality of external surfaces 22 of the

or i engrit da@hib R $ieGadick yertlontis fumosticeBrdubialepk towsingle layer capacitor
capacitor 20 so as to form sol derabl e connections 51

whi ¢ hseastte atlowRaidrichtatipn-Giseatiii veultd-widebandeosplingeapacitor to have
dam coating 48 which acts as a stop-off barrier for .

t he sfindésmsifbothoaibntitielgersipacitheand said single layer capacitor solely in a
orientationinsensitive ultra-w deband coupling

capacsihgle n20tiilayet perambn/bddyr ned havi ng a resi stance

across the sol derabl e connections 51 increased so that

it exceeds 100 MegChns. The plating 50 ispreferably

either pure tin or solder or gold, Wuen the plati 50. .
s gollhe oi¢rdatinntigesnsiive %Wé%gﬁ%%o‘@ INg SApPag %roasbcg%negm claim 1,
gol d/ ri bbon bonded or epoxy bonded. A.circui

equi v&’b_%fﬁtn sl loM qﬂuFlé PR 1%.1% apdinterningl rlﬁlufti-layer capacitor;
' FI ERE TG G Ped P e S aP AP E Al st 1y dfeaRBRd porton has

orient a{ti 012- ir?lsensi tive ultra-w deband coupli ng

capacPtoMa o ¢Re> present i nvention. The net hod of

maki n QF | | [ nsi 4. : Y i S
coupl 1T ik bty AR dr KBl OF LG AR Guency portion he
7A- 7D, ' a flow chart of the nethod of naking

t he O?Lle%%??y%%gi nsensitive ultra-w deband coupling
capacihefeifaid Gﬁteﬁﬁﬁﬁ@ﬁtmﬁlﬂ\flﬁﬁﬁric@ﬁwit@f‘ df 85id o0 Hrequkddy portion has
be discussed with reference thereto. The nethod of

maki ngicldd@icQkyedit ati on-insensitive ul tra-w deband

coupling capacitor 20 conprises the follow ng steps:

STEP Wherocssid®ditRetricrihprsronstid dntexthinhtet aydti-layp agpacier of said low
28 of the l.ow frequency portion 24. STEP 2: Coat )
conpl ét@leycy patiomalernitaatithcaidelacirodakpers ofgidintenminged multi-layer
of the Iow frequency portion 24 with titaniumtungsten

(Ti W cépatitawd daid jow dregnericyyortion; and

wherein said electrode layers of said unterminated multi-layer capacitor of said low
frequency portion extend at first ends thereof from, and are open for external electrical
communication from, opposing ends of said external surfaces of said unterminated
multi-layer capacitor of said low frequency portion, to second ends thereof which
alternatingly stop short of said opposing ends of said external surfaces of said

unterminated multi-layer capacitor of said low frequency portion opposite to that from
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three mcrons of copper (Cu) and a gold (Au) flash so
as to forman adhesion |ayer 52 having opposi ng ends

wb200638E813: Create by either |aser scribing, eoemses/ 023856

et chi ng, mechani cal abrasing, or simlar procedure the
circunferential slot 42 nomnally 1.5 m|

w de, conpl etely through, conpletely around, and

mai nt ai ned constantly in, the adhesion |ayer 52

W t howhi ety Qkidag dohss Wbt &F b nefeddfofdxtdmal asledtrical communication
capacitor 28 of the |ow frequency portion 24, and

subst gBtdfidlly m dway between the opposing ends 54 of

t he adhesion | ayer 52, thereby electrically separating

t he opposing ends 54 of the adhesion |ayer 52 from

each other restoring capacitance thereto and formng a. )

6! ot t The brdehyathif-inSHERv4 ultBowidepand covpling cgpacker as dsfinedin claim 5,
body 56 in highly diluted hydrogen peroxide if the ..

ci r cuwherensaidhntstnoinaté@ nws-layes eapasten tesdid lovefrpqrengy portion 1s at
a residue filmof vaporized netal redeposited into the

ci rculehgri®mti.al slot 42 after |aser scribing. STEP S:

Apply the quick curing protective UV-curabl e sol der

dam coating 48 to all surfaces defining the

[ nf ial sl 42 h [ i al . .
£l ot s ommetiosr meieole RSP PGS AT FBTnes in claim 5,
adhesi on [ayer, 52 wWith either .pure. ti.n ol.der or
gol d gfgerggl Sta(‘)‘{]f“&ﬁlﬁie%‘?rﬁ&pgn 1og 1€8Rﬁ158¥9%rﬁ1r§10 >up to the
qui ck curing.prategtive UV-cur . I oat LNg.; :
3o wnnbireuneid Bt BF koot ShiaRhE HRailex PR REE I opposine
connectjons_ .91 \ ~ . itor of said 1
ot engi el oSG Y @ ifchRated sl lever capacitor of sid low
capacj V| 651 sfygnce across the sol derable
connelg%&%erﬁlésoggﬁ?éggr%s ascggég’z&t hat it exceeds 100
MegCn et & QndlibBrsSerdaiEhRR fréqueasy bedioalixtend from said
The pﬁgﬁﬁﬁbago%%s pre%%rab?y eithe%mpuf% tﬁabor sol der
or gohfhdsing chdb Of i sipdlasisuefacestdtatidememmitueddghultifayer capacitor of
enbodi ment given is for a | ow frequency capacitor ,
Wit hi gai@ Bingichieryepaiosapapedively, idver saitoexlerml twuifaces of said
to that conbination, in that generically an enbodi ment
i ncl ugdesrminvel wetidiyeatdpyciedriof siié wmEeqeneypporting) to gishghort of each
a functional RF conponent within a gapped |.ow| oss
conduother spas ta fdEach cio¢uniseential slotheteboivegr and be separate from each

other.
8. The orientation-insensitive ultra-wideband coupling capacitor as defined in claim 1,

wherein said high frequency portion does not employ additional internal electrodes

with separating dielectric layers and thereby has less insertion and return losses.
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conductors surrounds the RF conponent on four sides
and is co-termnal with the RJF conponent on a

woenw/o3123g two sides. A gap forned between thepPCT/US2005/023856

conductor pair creates a | owl oss capacitor that is in
paral l el with the surrounded RF conponent. The
surrounded RF conponent may include, but is not
limted to, either a nmultilayer capacitor, an

) 'Pnd UCHQE oridnthBSh-Fiselisiti @ 18E-Wiespnaroepliig @phditoy as defined in claim 7,

ilter, atransmssion line, or a plurality of ) )
t r ansRireediR Baidl iphie 5f coiliRctoaseflshialttigiofrequncy derion dorm said plurality of
i ncludes, but is not limted to, volunetrically .
ef f i cieppindlighiees dfesitorientpivnainbapksitive mtiansideland codplinggapacitor; and
capacitors, of an inductor and capacitor creating )
t her ekyheseipagaid | el ofsamanttorseviioteid agh dfssasergy, pettiear electrically
resonance circuitry and a capacjitor or a so-called R C .
net wordkmnaurfidate with axid fiasteagradiseigreleqtiode laygrstoh s3id gytegminated multi-
filter wwth an additional pole or coupling, .a . 1 4
t r ans ayss camacitonsd saiddo fieapsiey Periongssogigid therewith sg s to allow sai
transm ssion lines and a capacitor. .lt will bhe . .
under srisoatiorrinscauire bitrardeRand fonpPUng edRpiYdg st dontically when
or two or npre togethe .al.so find.a.usefyl
appl | Gaminied v e Aaenel pegT St et Rin By of eygmal surteces
fromthe types descri bed above. The invention has been
i |lustt %YP%% and descri bed as enbodied in an
orientationinsensitive ultra-w deband coupling
capaci tor and net hod of maki ng, however, it is not

{}:Q(rjnetr < gogie%xﬁgpg-%s%héiﬁvg‘ﬁ?r%idéﬂ)&ﬁ‘ﬁ%oh i¥ tdpalifor as defined in claim 7,

varrous om ssions, nodifications,

Subst i Ll LigNSA0f isgt][]ﬂ‘&g& shfissiBIE1AG BFoRid 6leéad bRurdlity of external

the device, mater s enpl oyed andnet hods utili zed,

1 USt%ﬁB@éé ogéb% bt ARAL AN SR vE @lfrab@i dBBa cbyplingoseicitor between said
skilled 1n the art according to know edge in the art

Wi t hoyl,i FRBAGUCRSs bf S hipR fieRiidricy poftidnhmdpaidsbtrode layers contained
i nvention. Wthout further analysis, the foregoing

wil | sg shidhhérhevedhniltidagl sdpacitortofeaip les Enquenoypntiposp as to allow
that others can, by applying current know edge, L

r eadi | lywakaptndytenbryy tu prisdhmugh paid dew iftgquensy Phgion, which is centrally
omtting features that, fromthe standpoint of pri.aqr, . o
art, flatatbd; amdrstallowt bighHeaquener ¢nercty passtthiugle saidihigh frequency
or specific aspects of this invention.CLAI M5 The

i nventpation, | vdiigteid pespherallylecded-ent at i on-i nsensiti ve

ul tra-w deband coupling capacitor, conprising: a) a

plurality of -external surfaces;

11.  The orientation-insensitive ultra-wideband coupling capacitor as defined in claim 7,

wherein said pair of conductors of said high frequency portion comprise titanium-

tungsten.

12. The orientation-insensitive ultra-wideband coupling capacitor as defined in claim 11,

wherein said pair of conductors of said high frequency portion comprise copper; and
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b) a low frequency portion; and c) a high frequency
portion; wherein said high frequency portion is so

woizsasertion, and electrically connected to, SaCu/usSows/023856

frequency portion so as to allow said
orientationinsensitive ultra-w deband coupling
capacitor to work identically when nounted on any
external |ongitudinal surface of the plurality of

ext er Qadert 6£iaCRPpéNEr &8d . padr ofl Bhductors of said high frequency portion is
orientation-insensitive ultra-w deband coupling

capacijispbscdondafd Aefiini-tglgslefolsaidvpealr@if borshictbrs of said high frequency
orientation-insensitive ultra-w deband coupli ng
capac?bﬁmnoperates in a range frombelow 20 KHz to

over 40 GHz. 3. The orientation-insensitive

ul tra-w deband coupling capacitor as defined in claim

1, wherein said | ow frequency portion is functionally . .
@qui vaheotieftatian-hisghsitied ulea-cagebend eruphing capdcitongsglefined in claim 12,
frequency portion is functionally equivalent to a | ow ..
val ue whapse istidrcoppernst sad ppir oxf coaeptors of said high frequency portion is
orientation-insensitive ultra-w deband coupling
capacinpwinally thigo &ieignet i ons of both said high val ue

capaci tor and said | ow val ue capacitor solely in a

single multi-layer ceram c body.4. The

ggingitT t :"gg’étgg‘zt?e'?%é%é“i\{% Tlrgol{“{allﬁ-i ,arqﬁ‘@rf) L %%g lcgtgg%:weﬁned in claim 12,
i 01 1y i A ot G iR A e ARl bR fppizs  sold lash:

i's func%i onal ly equivalent to a single |ayer capacitor
SO as all ow said orientation-insensitive

| W . gl . ortion i
ultra w‘ﬁe%?rﬁ%@?i g?)FdJﬂééhn& sﬁﬁl@?&?ﬂ S Uonlget g s_faiélrllﬁgh ?rgéléér%y portion is

bot h sai ayer capacitor and said single

capaci | ' i | IHefr&@ENey portion.

AL o B A R L P
capacitor as defined in claim1, wherein said | ow

frequency portion is an unterm nated nulti-|ayer
qQ3pacifheloricwagbRitbeadtite utbaridtbaat eduptitg dapheifoeras defined in claim 7,
capacitor of said | ow frequency portion has externa

sur f ag@gireimbgidedircuseentialt $otnis rahstantiyumiainthiagdin said high frequency

capacitor of said | ow frequency portion has

portion;

wherein said circumferential slot extends completely through said high frequency
portion without destroying said unterminated multi-layer capacitor of said low
frequency portion;

wherein said circumferential slot extends completely around said high frequency
portion; and

wherein said circumferential slot electrically separates exposed opposing ends of said

orientation-insensitive ultra-wideband coupling capacitor from each other restoring

capacitance thereto.
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el ectrode | ayers; wherein said unterm nated
mul ti-layer capacitor of said | ow frequency portion

woOasosthizelsectri c | ayers; wherein said diel ectri ecragesns 023856

of said unterm nated nulti-|layer capacitor of said | ow
frequency portion alternate with said el ectrode | ayers

of said unterm nated nulti-layer capacitor of said | ow
frequency portion; and wherein said el ectrode | ayers

of said unterm nated nulti-|layer capacitor of said | ow
frequency portion extend at first ends thereof from

and arhe spaiatiodrineokeivaaltreiiabandaluptiogramtitatas defined in claim 15,
from opposing ends of said external surfaces of said

unt er whe@ire shidndircumfageral chpasidisposaf s@wtaitinlbyvmidway between said
frequency portion, to second ends thereof which .
al t er egidsedyloppsting esHordf wid suicdtatippdaiensjtivn ddtrotvidebagd coupling
external surfaces of said untermnated nulti-|ayer
capactamritgf said | ow frequency portion opposite to

that fromwhich they extend so as not to be open for

external electrical comunication therefrom 6. The

Do Bop o mas ki RS Bh0es dotnd ol 7.

unterm nated, pul ti -] ayer paci t or..of sai.d .l.ow

fr equ@’ﬁ&ﬂ?mp&“f%&ﬁmftjgreéf’all 820331% nggmglly ITS.Smlll rydde.
orientation-insensitive ultra-w deband coupli ng
capacitor as defined in claim5, wherein said high

i |eg u Eﬁﬁg %{rie%ﬁg&okﬁgaé itive Bﬁigar-wf)cfeggxﬁcp%%‘f)%ifr?% g’ﬂ)am&rag WBfined in claim 15;

C ctors o1 sal ency portion

cover e cé)rﬁgr?szlléé]%{ﬁ?? ?\"Igﬁfeél%itééﬁ%( W—E‘lﬁja?lé léBlfngi?agev ebating; and

said untermn capaci tor of sai

frequ P QLRI Rfek EESRE PEIMEIVE: UGS sBider I@indcd@hng covers all
of coﬁ%écétng?él 0 1sai d hi gh frgquencyrportsi onr ext end :

from saigde0REnShNehi e Pidcunderenthickl 6t prdiadt ssidicirRe@seraitial slot.
said unterminated multi-layer capacitor of said | ow

frequency portion, respectively, over said external
surfaces of said unterm nated multi-Iayer capacitor of )
$9i d Thvofi¢raimrieyensiiveutimn-widghandtoupling tapatitaas defined in claim 18;
other so as'to forma circunferential slot
t her ebathee eompuising @ pkéipgr at e from each
wherein said piati.ng‘ covers said exposed opposing ends of said plurality of external
surfaces of said orientation-insensitive ultra-wideband coupling capacitor so as to form
solderable connections; and
wherein said solderable connections extend up to said protective UV-curable solder

dam coating which acts as a stop-off barrier for said solderable connections.
20.  The orientation-insensitive ultra-wideband coupling capacitor as defined in claim 19,

wherein said orientation-insensitive ultra-wideband coupling capacitor has a resistance

across said solderable connections of at least 100 MegOhms.
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other. 8. The orientation-insensitive ultra-w deband
coupling capacitor as defined in claim1, wherein said

wbi2gév/@3iBguency portion does not enpl oy additi eg®lus2005/023856

internal electrodes with separating dielectric |layers
and thereby has less insertion and return | osses. 9.
The orientation-insensitive ultra-w deband coupling
capacitor as defined in claim 7, wherein said pair of
conductors of said high frequency portion form said
plurality of external surfaces of said

of I entrat hRBhtNemsddsitne ultkd-tvadebhigtedvapting capatitargs defined in claim 19,
capacitor; and wherein said pair of conductors of said

hi gh {hLeRueasy pRahd isQ‘lheQJbeQfertirQ abldyr, emhpoldi cate with
said first ends of said electrode |ayers of said

unterm nated nultilayer capacitor of said | ow

frequency portion associated therewith so as to allow .

92i d omi enfrevddonltransideisinti coepling capavitetedfathe pripaving a plurality of
capacitor to work identically when nmounted on any | .
ext er matkrriabngfatess i frequenareorten.aad a highdeanenocy peftion, wherein said
external surfaces thereof. 10. The orientation-

i nsensghpioyementtcompiseieband coupl i ng capacitor as

defined in claim7, wherein a set of coupled dto. thel

t r ans fiedughoiequeneeparion beingtp disposed b A pleftiea)lysonnected to, the low

external surfaces of said orientation-insensitive .. .

1t n eRRSE RSB A P b Forobel HisBiad i B ppling capacitor 0

conduct or s, of, I d high frequenc oIt led. . :

ol ect ot eyeLy B HPHUGE Phaserut i opfy AL gt of he plurality

mul ti-lLayer capacitor of said | ow frequency portion so

as tootF%@ﬂPr%§ﬁ¥?ggﬂgﬂ%y energy to pass through said

| ow frequency portion, which is centrally |ocated, and

to allow high frequency energy to pass through said

?Ir’['g h_fe HIFRGK BRdeRR-inVds e hﬁrapsﬁfd'e%ﬁlrc@hbﬁ’%é @padies as defined in
. The orientation-insensitive ultra-w deban

coupl 'c%%@@%ér&iﬁ%ai@%mﬁﬁfvbﬁ@ﬂt dofhpeisés seid impyied eirientidiod-insensitive

pai r of conductors of said high frequency portion

conpr k&g -videBM duBupRESEPAcitok dperhtify in a range from below 20 KHz to over 40

orientation-insensitive ultra-w deband coupling

capacigdwy, as defined in claim1l, wherein said pair of

conductors of said high frequency .portion-conprise

copper; andwherein said copper of said pair of

conductors of said high frequency portion is_disposed .

an. saiThetmpanedosi¢niatystiorensitive altth-widepanstcoupling eapagitor as defined in

of said high frequency portion. . . .
claim 22, wherein said improvement comprises the low frequency portion being

functionally equivalent to a high value capacitor and the high frequency portion being
functionally equivalent to a low value capacitor so as to allow said improved
orientation-insensiﬁve ultra-wideband coupling capacitor to have functions of both the
high value capacitor and the low value capacitor solely in a single multi-layer ceramic

body.
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13. The orientation-insensitive ultra-w deband
coupling capacitor as defined in claim 12, wherein

weoeala/copper of said pair of conductors of sai ¢cimiugboos23ss6

frequency portion is nomnally three mcrons. 14. The
orientation-insensitive ultra-w deband coupling

capacitor as defined in claim12, wherein said pair of
conductors of said high frequency portion conprise a .
0l d thaskproaichrisheriehinsaiitvedird-vilesind obusmigdapasitor as defined in
of conductors of said high frequency portion is ) .
di sposigih 0N, Sakgirc e émpedveseit cpmprisesf the davtuizequercyoportion being
sai d high frequency portion. 15. The ) ) .
or i enfiakiiomiyrgeinsletty e multi-tayeniapetitondnd e pighfepquency portion being
capacitor as defined in claim7, wherein said oy

ci r cuffnetiemd iyatquisiabint ite actingle daYdr\eaneqiier #prasdio; #llogysgid improved
hi gh frequency portion; wherein said circunferential £both th
sl ot evi¢rdatitm-ineensitive altip-widebangicoupling apRRtor P&’&M%ﬁ’é‘ﬁ“onso oththe
portion w thout destroying.said untermnated . ol lti-laver
mul t i mubii-éayer apraeitetopndothe sl 1B CRRAGHE é‘aelﬁoﬁn’(? gipsic mui-iay
wherein said circunferential slot extends conpletely

ar ouneera@icbdgh frequency portion; and wherein said
circunferential slot electrically separates exposed

opposi ng ends of said orientation-insensitive

f gtr g-ﬂ{}n 81?@3%%%&?%%&{89%%&%3?% \&Ig{a-\zfiﬁgﬂan%%?)ﬁplﬁ{ghﬁﬁacitor as defined in

ere

orientatian-insensi.t] | ' : i
capack bk 2. BEFel! 1y fhABIARLE RUE Helhacy portion being an
Clrcunt iRkl Amalihyct Saflopfiosed substantially m dway

bet we€h Sai expose&’op osi ng ends of said

or i enLablan id}&] %?}ﬂ%jvé&x;&ﬁ cHh?fi@esVﬂaﬁﬁi&ﬂBﬂniﬁ@t@@ lniultgHlayer capacitor of the
. The

capaci tor. orientation-insensitive
ul tr a1 W, gebaidy peMRhhading @RREid eirfassdef i ned in claim

7, wherein'said circunferential slot is nomnally 1.5

m | WigdRreid Said Tgrovémenttcatnpoises saskmstetmivmated multi-layer capacitor of the

ul tra-w deband coupling capacitor as defined in claim

15; f ww fequarypoitenigviaggléctkdelayémmy prot ecti ve

UV- cur abl e sol der dam coating; and ) ) ]
wherein said improvement comprises said unterminated multi-layer capacitor of the
low frequency portion having dielectric layers;
wherein said improvement comprises said dielectric layers of said unterminated multi-
layer capacitor of the low frequency portion alternating with said electrode layers of
said unterminated multi-layer capacitor of the low frequency portion; and
wherein said improvement comprises said electrode layers of said unterminated multi-
Jayer capacitor of the low frequency portion extend at first ends thereof from, and are
open for external electrical communication from, opposing ends of said external

surfaces of said unterminated multi-layer capacitor of the low frequency portion, to

second ends thereof which alternatingly stop short of said opposing ends of said
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wherein said quick curing protective UV-curable sol der
dam coating covers all surfaces defining said

woizo@usimsiential slot to protect said circunfepemisados 23856

slot. 19. The orientation-insensitive ultra-w deband
coupling capacitor as defined in claim18; further
conprising a plating; wherein said plating covers said
exposed opposi ng ends of said plurality of externa
surfaces oLgl

ul t r aSXEde %geicggﬁﬁ; :sgiﬁ&%&%&ﬁﬁt&‘z&lﬁé%ﬁgéﬁga&a@g}r an the low frequency

sol derabl e connecti ons. and. [ [ 0 I
conneB‘?’%&?Hé)p@%l n® tﬁﬁt j?%msvél%“m g‘%’ teg( }:et%lavsg %\){_og 3{3 gglogen for external
sol der, dam.coatin [ as a stop-off barrier

for sgfgnﬁgf;ghg g%g%%ﬁ%c @%hs. 20. The

orientation-insensitive ultra-w deband coupling
capacitor as defined in claim19, wherein said

941 enipgl in‘i’;ﬁfbb&f(%@t&_&fo‘ﬁﬁnééﬁifi% W dabiasshnd @U@pliniGapacitor as defined in
as

capaci tor a resistance across said sol derable

connegiong wHeredd sdidiairovkini\aighives sald untdithinated multi-layer capacitor
orientation-insensitive ultra-w deband coupli ng

capacht @k 1& #ghémeoittondetignt 1Qst Whef.ei n sai d plating

is one of pure tin, solder, and gold. 22. An inproved

ul tra-w deband coupling capacitor of the type having a
plurality of external surfaces, a | ow frequency ] .
PRI t | Bhe imaprdved driapitationdgseasitye plovatwidebandisenpling ogpdcitor as defined in
I nprovenent conprises: the high frequency portion | . )
bei ngclaim 36, syteseit said improtera¢ns eemprises e highhinetiensy postion being a pair
the | ow frequency portion so as to allow said inproved

ul t r aoiaiebelvts; coupl i ng capacitor to work identically

when nounted on any external, |ongitudi pal surface, of.

the pmiessin gajd P PR SF SAUs PR B Csrdictozs °f1e*h%£“gh frequency

AT SN T —
R s e R
o0 05 PR S LB e i ey
41 SR AT IeRaEIA o ol bdana! dhies of i
fr eqUERGYmRAfH hAfki BRENGpacitor of the low frequency portion, respectively, over said
external surfaces of said unterminated multi-layer capacitbr of the low frequency .

portion, to just short of each other so as to form a circumferential slot therebetween

and be separate from each other.

29.  The improved orientation-insensitive ultra-wideband coupling capacitor as defined in
claim 22, wherein said improvement comprises the high frequency portion not
employing additional internal electrodes with separating dielectric layers and thereby

having less insertion and return losses.
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functionally equivalent to a high value capacitor and
the high frequency portion being functionally

wequiwsimsnt to a | ow val ue capacitor so as to aChrws2005/023856

said inproved orientation-insensitive ultra-w deband
coupling capacitor to have functions of both the high
val ue capacitor and the | ow value capacitor solely in

‘a single multi-layer ceram c body.25. The inproved

orientation-insensitive ultra-w deband coupling

capacitor as defined in claim?22, wherein said

Lgpr oyenent | t C bl LiRf) as defined i
o0 BRI SRR PR RO AN L g efned

the hi.gh, hRegUERGY sa'?c? é&b&@e?ﬁ@ﬁt%n{ 6L LRABhir¥f conductors of the high

equi val'ent 'to a sing ayer capacitor so as to allow

sai d H@gﬁ&l\é b TbAhIn@Nhe NSIBATiL! Y &xdrhalasuMaded@df Gaid improved
coupling capacitor to have functions of both the -

nul ti oligMetio s ARARITRIuIandvildens caglaglcayitosapdci t or

solely in a single nmulti-layer ceramc body. 26. The

| pr ov@erédl kA0 hapicBmienseisprisey said phir af wonkhivtons of the high frequency
coupling capacitor as defined in claim22, wherein )
sai d pofioneRrithlly commusiatitdwith eaid fire quénafisaidelacirode layers of said
being an untermnated nulti-|ayer capacitor; wherein .
sai d_umermineted multi dayer camsitemifdhaloneiredueaepprtion associated therewith
mul ti-layer capacitor of the |ow frequency portion . )
havi ngo axtb eflowtbaid unpraredorieuasioarinsesaitiye niisr Wigepaskcoupling capacitor
conprises said untermnated nulti-|ayer cap citor _of .
the | sawwprkadersicaly yhen menntad on ARy eliahellopa Uﬁwiﬂgface of the plurality
wherein said inprov nen% conpri ses said unterm nated

nul t i Of aytemakbapees: ek t he | ow frequency portion

having dielectric |layers; wherein said inprovenent

conprises said dielectric |layers of said unterm nated

| lt telr | ?xﬁ%r%a cf ¥ iieéngz{tg)%féiln%eglsili%/g\évlt{ar-\%l%gg&? Cdglg{llgé Opacitor as defined in

ayers- o
termi natgd mul ti - . j o
T cqualiy orBrist R {ERSPRRR Gling®hs b3 Hlpled wansmission lies

COMpri3s Afhch Shafit pRAILACESMl Sabilel ok Q5 MG orientation-
of the |ow

mul tilay&ér capacitor requency portion
exten ‘#nsl%sifi{/er ﬁ?ra%ﬁ@batna%()ﬁﬂfngf daP#BitoR BekwRkR s&iB airfoP Eonductors of the

external electrical comunication from opposing ends
of sainghied@BMF portion and said electrode layers contained in said unterminated multi-
"layer capacitor of the low frequency portion so as to allow low frequency energy to
pass through the low frequency portion, which is centrally located, and allow high
frequency énergy to pass through the high frequency portion, which is peripherally

located.
32.  Theimproved orientation-insensitive ultra-wideband coupling capacitor as defined in

claim 28, wherein said improvement comprises said pair of conductors of the high

frequency portion comprising titanium-tungsten.
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surfaces of said unterm nated nulti-I|ayer capacitor of
the | ow frequency portion, to second ends thereof

wohb@h3adst er nati ngly stop short of said opposi RgTRISA®S/023856

of sai dexternal surfaces of said unterm nated
mul ti-layer capacitor of the |ow frequency portion
opposite to that fromwhich they extend so as not to
be open for external electrical comrunication
therefrom 27. The inproved orientation-insensitive
ul tra-w deband coupling capacitor as defined in claim

' whexei. S e i s . . . .
i 11 115y Bp RS o AR R AR P FRICBAECMBLE AR defined in
bei ng c?z{iml $ASIheddn O iBroviREnt epgiéggsaid air of conductors of the high
ori entatoni NSensitiverul tras w and conI i ng
capaci L N (N W) wherein said
i mpr ovﬁé h%@&%gtﬁ ses I{rﬁé’@r%ﬁ&f %edquency portion being
a pai fyiRbeif @ﬁﬁ@l{ﬁfp%\ﬁime%@drgjbﬁ\sﬁ 84id copfur ©Y e4lénpair of conductors of the
conprises said pair of conductors of the high
fr eqUQﬁ%Wfr@@IeIn'by)!poﬁibwaﬁdimgdi%pbsédamp@ﬁ nggasnostuafstemiofi said pair of
external surfaces of said untermnated nulti-|ayer
capacicbaductdrs bhthellogh freqgneneortipror t i on, respecti vel y;
and wherein said inprovenent conprises said pair of
conductors of the high frequency portion extending
from said opposing ends of said external surfaces of .
$di d Uiiteémpravad edentatian-insenpiive siliprawidebandsouplieg ¢apgeitor as defined in
frequency portion, respectively, over said externpal
sur f acéiman, whergin seideimroveeat GRATises s FonpapeicRidRaiigf conductors
the I ow frequency . portiogn, to j,u%té{ hort, of each
ot her ofdheduigh Freaurngy ROCIOR OGSO Itﬁ@FS‘%mons'
t her ebet ween and be separate from each other. 29. The
i nproved orientation-insensitive ultra w deband

§3:J gl :ﬂ%#%@@ﬁ%h %)8%&%2%(!@%@%%%8 'uﬁragﬁ?c#eg]aé%ﬁ dgﬁﬁgg%gd;pglcigol% as defined in
not € 4i%§ 32 %Vé}aegegllil 49 riﬁlgrdvgﬁl%ﬁp@n%lﬁlsgé: %{}&) %gﬁ offcbfductors of the high

separ rrc yers .an ere avi ng | ess

i nser tiir %ﬂgn_quh%djg&néf%%%%ts%%&ﬂm%{égﬂ nproved

orienta i‘nsensiti band coupling

capacifinheidSaid %Fﬂﬁ/@m’eﬂt ohriR<Rid gYIeHIRhbISAdPair of conductors of the

i nprovenent conpfises said pair..of conductors of the

hi gh fyi gog&eReYcPRItibPPeihOdihdred bl Saidtsppat ditsidfair of conductors of the
external surfaces of said inproved

or i entigsi gBqieAsEpStibhve ul tra-w deband coupling

capacitor; and

36.  The improved orientation-insensitive ultra-wideband coupling capacitor as defined in
claim 28, wherein said improvement comprises said circumferential slot being
constantly maintained in the high frequency portion;
wherein said improvement comprises said circumferential slot extending completely
through the high frequency portion without destroying said unterminated multi-iayer

capacitor of the low frequency portion;
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wherein said i nprovenent conprises said pair of
conductors of the high frequency portion electrically

woaemwmsizsat i ng with said first ends of said el ectrrsd®s/023856

| ayers of said unterminated multi-layer capacitor of

the | ow frequency portion associated therewith so as

to allow said inproved orientation-insensitive

ul tra-w deband coupling capacitor to work identically

when i Sai bisdsQagi dirdiabnisdt slore@eing completel
t he pﬁﬁgg%ggyggPﬁgi?géﬁgpﬁgdg%aces thereo?. §1. The s pleey
i npr ovedinqkl WelaERA htdnge ul tra-w deband

coupl i ng gé%egg%?gﬂreg%g gg?‘?ﬁed in claim28, wherein

sai d L{HRray 9&??Hﬁpx%@éméﬂt%ﬁﬁpﬁs&%hidﬁrcﬁﬂ@d}éﬁﬁbl slot electrically separating
transmssion [ines being formed on the plurality of

ext er RaboBHI fp6§iSg Ands Af aldMhPMREd orientation-insensitive ultra-wideband
orientationinsensitive ultra-w deband coupling
capacicb@plingeiapsidr famtkapRbthepfeswoingd dapaeitandafthera®. hi gh
frequency portion and said el ectrode |ayers contai ned

in said untermnated nultilayer capacitor of the |ow
frequency portion so as to allow | ow frequency energy .
0. pagheimpouehoti¢nationvin§ensitive nisa-wiskebansiouplinggeppeitor as defined in
centrally |l ocated, and allow high frequency energy to )
pass chimudh wheeti sgid fimpaersment sompriens, sajjcagumécrential slot being
peripherally | ocated. 32. The inproved ) oy

or i enudisppendsubsariisily midway bateesn Bihamascapppsingends of said improved
capacitor as defined in chin1 8, erein.said.

i npr ovEsREoEHERS eEgvAdeband coplBg fARRYSFs of t he

hi gh frequency portion conprising

titani umtungsten.33. The inproved

i entation-insensitive ultra-w.de : - o
Jhpaciis g B prothnsirs e P GRRR b foapacitoras defined in
i mprovenent, C ris ugk er ial slot bei
i g PR Ecy el Flh TatyRichr ShrBARG GRS hoinfiratal stot being
sai d i_npr : ri ses said copper of said pair of
condugtoﬁ%ﬂgg?$ épﬁggh frequency portion being
di sposed on said titaniumtungsten of said pair of
conductors of the high frequency portion. 34. The

BOPY oM ipioRBA Siidiitidntingusitive MBrativideBandi @@ Phmiceapacitor as definedin

coupling capacitor as defined in claim33, wherein
sai d iclHhO6ewREtinGarimps@&nRai chngappes quitk saing prafectivaef UV-curable

conductors of the high frequency portion being

nom nabldyr d4in eeatinigcamins.
wherein said improvement comprises said quick curing protective UV-curable solder
dam coating covering all surfaces defining said circumferential slot to protect said

circumferential slot.

40.  The improved orientation-insensitive ultra-wideband coupling capacitor as defined in

claim 39, wherein said improvement comprises a plating;
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35. The inproved orientation-insensitive
ul tra-w deband coupling capacitor as defined in claim

wB83poovizexsei n sai d i nprovenent conprises said paCm/uskoos/023856

conductors of the high frequency portion conprising a
gold flash; and wherein said inprovenent conprises
said gold flash of said pair of conductors of the high
frequency portion being disposed on said copper of

sai d_pakleiPlai§ ‘?@9}&&&%& QImpres bighidingHeenE HRd bksused opposing

36. The 1 nproved orientation-insensitive

ul tragMadebant  ceuRy bhexteaRRsuFes 88 sdefinpried Rriehtation-insensitive
28, wherein sald inprovenent conprises said

ci r cughRL Kebald ®uplindeipditcr @0at anforiy soRieribid tvegledtivns; and

the high frequency portion; wherein said inprovenent

CONPI inhBfeirdaiidingirb cnidnesanirisal said sl deatle otinections extending up to said
conpl etely through the high frequency portion w thout .
dest r pytitegive A'd-curibir suldeatdach enaking Whagteacts apastoperff barrier for said
the | ow frequency portion; wherein said inprovenent

conpr ssldsrableicdnodctionsrf er enti al sl ot ext endi ng

conpl etely around the high frequency portion; and

wherein said i nprovenent conprises said

circunferential slot electrjcal]y separating.exposed .
ébposiThe ieproscderiengtipninssnsiivg ubiar widehay gi%l‘fégé%??‘ilﬁ% as defined in
ul tra-w deband coupl.ing capacitor fromcf.ach ot,her

r est oflaig 40 aphePingRd PR ERER! comprises Raiq mira\rg prientation-insensitive
orientation-jnsensitive ultra-w deband couplin .
capaciutE?f'W%i@lbﬂl‘é’feicﬁ%m}% RN FEVINgRE, %els’l’?%gg? di%ross said solderable
i mprovenent. conprise i,d circunferential slot being
di spog%‘b“egﬂ%stogpﬁf ?egftﬁy%%’(%%gﬁ}n%etv\een sai d exposed
opposi ng ends of said inproved orientation-insensitive
ul tra-w deband coupling capacitor. 38. The inproved

I entationc It dilone LR WiEeR ARBakidRbliftcapacitor as defined in
g%pac@%#rﬁﬁg‘vﬁéﬁf%@%bﬁin%ﬂaﬁ _m628, wher ei n sgin?c P _
| mpr OY;FJF‘EMO, GARERYA $88 i8Rl FHembhiComhiRbAialplfingtbeiRl 6@ of pure tin,
nomnally 1.5 m| wde. 39. The inproved
ori entsglia'bplgngggﬁnsi tive ultra-w deband coupling
capacitor ‘as defined.in claim36., wherein said
I nprovenent conprises a quick curing protective

WV-curabl e sol der dam coating; and ' _
43. A method of making an orientation-insensitive ultra-wideband coupling capacitor,

comprising the steps of: -

a) securing an unterminated multi-layer capacitor of a low frequency portion of
the orientation-insensitive ultra-wideband coupling capacitor;

b) coating completely the unterminated multi-layer capacitor of the low frequenoy
portion with an adhesion layer having opposing ends.

c) creating a circumferential slot around the adhesion layer and thereby
electrically separating the opposing ends of the adhesion layer from each other

restoring capacitance and forming a slotted body;
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wherein said i nprovenment conprises said quick curing
protective UV-curabl e sol der dam coating covering al

weundeasesidef i ning said circunferential slot tecpust@sn23sse

said circunferential slot. 40. The inproved
orientation-insensitive ultra-w deband coupling

capacitor as defined in claim39, wherein said

i mprovenent conprises a plating;wherein said

| npr oggmsn p%lﬂ?i'ﬁgra's% r &h dodtltd B sGGURE Uefnis@d circumferential slot
exposed opposing ends of said plurality of externa

surfaces of, Sdtedt iHERIEVBEEHHapHbREhON- | nsensi tive

ul tra-w deband coupling capacitor so as to form

sol degpbl epp@NRaks bppssing@estisvrethei ddhssom layer so as to form solderable
inprovenenpconprises sai d sol derabl e connections )

ext endi ng yendedticd andrindrelst iforen thée ouvieatatiensuiedsatival aifra-wideband
coating which acts as a stop-off barrier for said

sol der abl ecewplingchpaiwer. 41. The i nproved
orientation-insensitive ultra-w deband coupling

capacitor as defined in claim40, wherein said

i nprovenent conprises said inproved . )

ati entTht impthadres dnfined nelaim4Bafughgeenmmrrisieg ibeisieg of soaking the slotted
capaci tor having a resistance acr l.der a

0 aid s | e ‘e
connebpipisagfcigumferaatial sloh woe Q@Wéﬁayigs:er P 1{1%&, %U@&ate a residue

orientation-insensitive yltra-w.deband.coupli

capaciflsr ofaxangsred &eethlnredeRASHE Ol}tovﬁﬁ‘é rcériCHmE%fF%%l slot after the laser
I nprovenent conprises said plating being one of pure

tin, SHIRBE, and gold. 43. A method of making an
orientation-insensitive ultra-w deband coupli ng

capacitor, conprising the steps of: a) securing an

Jjnt er m. nat e |ty 4 Cigk Of, - F soakin
33 t1 aeoreid b (el iy ARACH SR SRS INERRY of soaking

coupl h?cﬁgﬁégg%lﬁeﬁiétf&)bﬁ? ftshAQ i C ORI &R Yot Wes cre.ated by laser scribing

unt er ayer” capacitor of the | ow

frequengympafdd regldl‘i@ filh 6V apeihRtlingdalradepbsifaMntghe circumferential slot
opposing ends. c) creating a circunferential slot

ar oungdgth@e diBesh®ihd ayer and thereby electrically

separating the opposi ng ends of the adhesion |ayer

fromeach other restoring capacitance and formng a

sl otted body;d) applying a solder damcoating to all ‘

sigr f aces nekefiédasnig finbeinodlaimuts;, Eurther cethpising the step of soaking the slotted

body in highly diluted hydrogen peroxide if said circumferential slot was created by
laser scribing to eliminate a residue film of vaporized metal redeposited into the

circumferential slot after the laser scribing step.

47.  The method as defined in claim 43, wherein said coating step includes coating

completely the unterminated multi-layer capacitqr of the low frequency portion with

titanium-tungsten.

33



to protect the circunferential slot and e) plating the

opposi ng ends of the adhesion layer so as to form
woeabaaseaisi e connections and thereby formthe PCT/US2005/023856

orientation-insensitive ultra-w deband coupling

capacitor. 44. The nethod as defined in claim43;

further conprising the step.of soaking the slotted

body if said circunferential slot was created by |aser '

8811 birg hansd Ldeah&l & tRfh de Whekdth Qhidv 80 ZR€h includes coating

netal redeposited into the circunferential slot after

the | @@ﬁgle&% iHeivAgrmARitedheltineydiedpariotef the &sly fieqednay portion with

43; further conprising the step of soaking pro

| ongi Bgdnyukh BEngsteatrblesivdibigycdppersai d ci rcunferenti al

slot was created by laser scribing to elimnate a

residue film of vaporized netal redeposited into the

circunferential slot after the |aser scribing. 46. The .

#et hoThasnetbdd nedefinet iraciaind 343, whetdie saidoeqatingistep inghides coating

step of soaking the slotted body in highlﬁ di | ut ed . .

hy dr ogemplstahpihedatanminsgidinalirleyavicapasitor of the fay figawency portion with

created by |l aser scribing to elimnate a residue film

of vaptaniwedungstes follewsliysionigalihseermisrons of copper.

circunferential slot after the |aser scribing step.

47. The nmethod as defined in claim43, wherein said

SRRt 19, SheRofnetites, CoRna, Ol SLelt Ui wop ncodes contg
TN b Sl A ST RBN D 21c T8 cpes porion it
t i.ncl ud td t i t ed

oL, USRS AP SRR B A ot 0

with titaniumtungsten followed by copper. 49. The
nmet hod as defined in claim43, wherein said coating

s{ep iehiaeRl £AREhOOinC PRI 48! l@/hé’refrﬁ‘“aid&&ﬁfdgi sBptiBéludes laser scribing

mul ti-l'ayer capacitor of the |ow frequency portion

W th tidenhirddnsasten foll owed by nomnally three
m crons of copper. 50. The nethod as defined in claim

43, wherein said coating step includes coating
conpletely the unterm nated nulti-Ilayer capacitor of
the | ahe miclkptencyelimed tih @nimi43h wherein said creating step includes creating a

circumferential slot nbminallyl .5 mil wide.

53.  The method as defined in claim 43, wherein said creating step includes creating a
circumferential slot maintained constantly in, completely through, and completely

around, the adhesion layer.

54,  The method as defined in claim 43, wherein said creating step includes creating a
circumferential slot substantially midway between the opposing ends of the adhesion

layer.
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titaniumtungsten foll owed by copper and a gold flash.
51. The nethod as defined in claim43, wherein said

wonreaiisngist ep i ncl udes | aser scribing a PCT/US2005/023856

circunferential slot . 52. The nmethod as defined in
claim43, wherein said creating step includes creating
a circunferential slot nomnallyl .5 ml| wde. 53. The
nmet hod as defined in claima43, wherein said creating
step includes creating a circunferential slot

B! LhERSHS08 HaRhG i QeipC TR Yo Ak 8hudes applying o
o~ de%ﬁ-\eia? glujn% fljr?gécg{/ed' BV-LOShR! IRl Cd'o%ﬂh% RPalP b@fPaces defining the

i ncl udes cre circunterential slot substantially

m dwa 3,1t j dhesi on
Iayer%ﬁg%.%f%gﬂ%t ggpggé%le icﬁggﬁlif%%ﬁ%?lr%%%, wher ei n

sai d applying step includes applying a quick curing
protective UV-curable solder damcoating to all

S8ir f apRs ndafoldnis b irf tlafik Mhe Wheteinbaid Igmingcm?; ickdes plating the
the circunferential slot. 56. The nethod as defined in

cl ai mygdsinpedsifheaihesiph Ryengits bepofipned it esldel, aid gudd so as to form
t he opposing ends of the adhesion [ayer with one of

pure §dlderatiobeielectioyd gold so as to form sol derabl e
connections. 57 The method as defined in claim43,

wherein said plating step includes plating the

opposi ng ends of the adhesion layer so as to form .

50l deTabhettodrasetefined $n i a3t Werpin 64id @latingetep includes plating the
protective UV-curable solder dam coating which acts as

a st opprokingleads b thefadhetiom layer sheasisl form salderbleogpsnedns up to the
The orientation-insensitive ultra-w deband coupling )
capacitick-caingiubieade VH-akatilesolderdpmcertingsdiigh acts asa stop-off barrier
orientation-insensitive ultra-w deband coupling

~ capacfor g iderahlesossréRps. 16 KHz. 59. The i nproved

orientation-insensitive ultra-w deband coupling
capacitor as defined in claim?22, wherein said
I provenent conpri ses, said

' d .. . . .
SH1 ent B PEFAURSERSTSTE Wire PAORRABC GuRing sapcitgpes defined in olaim 1,

itor. rating bel ow. s . .
Capacs hereinsaa grtlent 1og-ems%nsxgi\6/e llﬁlﬁ%—'mdeband coupling capacitor operates below

16 KHz.
59.  Theimproved orientation-insensitive ultra-wideband coupling capacitor as defined in
claim 22, wherein said improvement comprises said improved orientation-insensitive

ultra-wideband coupling capacitor operating below 16 KHz.

60.. The orientation-insensitive ultra-wideband coupling capacitor as defined in claim 7,

wherein said high frequency portion does not employ a composite internal interdigital
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60. . The orientation-insensitive ultra-w deband
coupling capacitor as defined in claim?7, wherein said

wOi2e0s/BIBguency portion does not enpl oy a conpeerius2005/023856

internal interdigitalelectrode array as a single
floating electrode that is coupled to said pair of
conductors of said high frequency portion and thereby
has | ess insertion and return |osses. 61. The inproved

ori entptdQR-AR§ana gﬁ{gpé%alhhg AW tRABMRGs EipRiditdgaid pair of conductors

capacitor as defined’in clarm 28, wherein said
| DI OY LRI gf FHRGERS pottith dhdgherbbelsdessinseaidn A1 refim losses.
enpl oying a conposite internal interdigital electrode
array as a single floating electrode that is coupled
to said pair of conductors of said high frequency .
pDr t | The BRstotdtbsrinyativasndeasisve nbmrwidoandeduplétg mapacitor as defined in -
| osses. 62, The nethod as defined in claim43, wherein
sai d chaatdSgvistep santimpeyeney efmprisertbe high fgquency portion not
chem cal etching, and mechanical abrasing a ) )
ci r cumplogitg alcosipositainemel inerdigitab sleshodapapy @sge single floating
thereby electrically separatjng the oppasin ,engs of .
t he aaﬁéetswﬁhattag/@}u addmsaid pAir 6 F@}du?fégqufrsﬁlégngh requency portion and
capaci tance and forn ng slotted body. 63. An
el ect theraby hap lasoHERTION ABAENGIAFES-a) a RF conponent ;
and b) a pair of |lowloss conductors; wherein each of
said pair of lowloss conductors surrounds said RF

B NGB SR Rk g e MEeP BT b iRl one of laser
conmponent. as. defined.] [ : el n -
pot nosirHa gofiee Gehit G afis Bs sl MHENEE £ R bR around he

| ow | g@gesfaﬁﬁgyceir ta%('i .Fhae?#%gl e“f%?:mﬁ‘{i(%ilg g?%@rﬁidgq}% b ing ends of the adhesion

capacitor 1s1n pa RF~conponent™ it
Surro - OrER9 italRE 1aNE Forhiing b Slofe®Body.
wher el ~é%&geﬁéhggﬁponeﬁggﬁﬁﬁgne of a nult%layer d
capacitor, an inductor, a resistor, a filter, a
transm ssion line, and a plurality of transm ssion

b3 .nes AniflectrbAR aifeasNtomsisies:i ned in claim 63,
wherei n said RF conmponent and said pair of |owloss.
condug} or s alREs¢dntipdnentyahdimet ri cal |y ef fici ent

hi gh-perform ng parall el conbinations of one of two
capacbj or s a pain off hmlwddss comdhgtasipaci t or creati ng t her eby
a parallel-resonant network, a resistor and a.
capaciwherein each Rf Gidestinfilky-lesstpndustorggigrognds said RF component on four

sides and is co-terminal with said RF component on a remaining two sides.
64.  Thecomponent as defined in claim 63, wherein a gap formed between said pair of low-

loss conductors creates a low-loss capacitor; and

wherein said low-loss capacitor is in parallel with said RF component it surrounds.
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capacitor creating thereby a filter with an additional
pol e or coupling, a transmssion line and a capacitor,
wendoc3pisur al ity of transmi ssion |ines and a capaaist@s/023856

65.

66.

The component as defined in claim 63, wherein said RF component is one of a
multilayer capacitor, an inductor, a resistor, a filter, a transmission line, and a plurality

of transmission lines.

The component as defined in claim 63, wherein said RF éomponent and said pair of
low-loss conductors result in volumetrically efficient high-performing parallel
combinations of one of two capacitors, an inductor and capacitor creating thereby a
parallel-resonant network, a resistor anci a capacitor, an R-C network, a filter and a
capacitor creating thereby a filter with an additional pole or coupling, a transmission

line and a capacitor, and a plurality of transmission lines and a capacitor.
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