
SULFONAMIDE PERI-SUBSTITUTED BICYCLICS FOR OCCLUSIVE
ARTERY DISEASE Field of the Invention [0001] The
invention relates to a chemical genus of
peri-substituted, bicyclic acyl sulfonamides useful
for the treatment and prophylaxis of occlusive artery
disease and related prostaglandin-mediated disorders.
Background of the Invention [0002] Atherosclerosis is
the pathology underlying several of mankind's most
lethal diseases, such as myocardial infarction and
peripheral arterial occlusive disease (PAOD). PAOD
represents atherosclerosis of the large and medium
arteries of the limbs, particularly to the lower
extremities, and includes the aorta and iliac
arteries. It often coexists with coronary artery
disease and cerebrovascular disease. Persons with PAOD
are at increased risk of other vascular events such as
myocardial infarction or stroke [Waters, RE, Terjung
RL, Peters KG & Annex BH. J. Appl. Physiol. 2004;
Ouriel K. Lancet, 2001, 258:1257-64; Kroger, K.
Angiology, 2004, 55:135-138]. Clinically significant
lesions may gradually narrow the peripheral arteries
leading to pain on walking usually relieved by rest
(claudication), ischemic ulcers, gangrene, and
sometimes limb amputation. Medical therapy is
generally ineffective but operations bypassing or
replacing the lesion with artificial or venous grafts
improve blood flow distally, at least until they
become restenosed [Haustein, K.O., Int. J. Clin.
Pharmacol. Ther., 35:266 (1997)]. Recently, it has
been discovered through human genetic linkage studies
that DNA variants of the PTGER3 gene that encodes the
prostaglandin E2 receptor subtype 3 (known as EP3)
increase the risk of an individual developing PAOD
(see US published application 2003/0157599). Thus,
antagonists of prostaglandin E2 (PGE2) binding to the
EP3 receptor may provide effective treatment or
prophylaxis for PAOD. [0003] I nresponse to various
extracellular stimuli, prostaglandins are rapidly
generatedfrom free arachidonic acid through the
consecutive action of the cyclo-oxygenases and 



synthases. The prostaglandins exert their action in
close proximity to the site of their synthesis. To
date, eight prostanoid receptors have been cloned and
characterized. These receptors are members of the
growing class of G-protein-coupled receptors. PGE2
binds preferentially to the EPl, EP2, EP3, and EP4
receptors; PGD2 to the DP and FP receptors; PGF2a to
the FP and EP3 receptors; PGI2 to the IP receptor and
TXA2 to the TP receptor. PGE2 binding to the EP3
receptor has been found to play a key role in the
regulation of ion transport, smooth muscle contraction
of the GI tract, acid secretion, uterine contraction
during fertilization and implantation, fever
generation and hyperalgesia. The EP3 receptor has been
detected in many organs such as the kidney, the
gastrointestinal tract, the uterus and the brain hi
the cardiovascular system, EP3 is expressed by
vascular endothelium and smooth muscle, and at least
four isoforms of EP3 are expressed on human platelets
[Paul, B.Z., B. Ashby, and S.B. Sheth, Distribution of
prostaglandin IP and EP receptor subtypes and isoforms
in platelets and human umbilical artery smooth muscle
cells. British Journal of Haematology, 1998. 102(5):
p. 1204-11.] [0004] Prostanoids, acting through
specific membrane receptors belonging to the
superfamily of G protein-coupled receptors (GPCRs)
have an essential role in vascular homeostasis,
including platelet function regulation. Among the
prostanoids, thomboxane A2 (TxA2) is a potent
stimulator of platelet aggregation, whereas
prostaglandin (PG) I2 inhibits their activation. On
the otrher hand, prostaglandin E2 (PGE2) has been
reported to have a biphasic effect on platelet
response, potentiating their aggregation at low
concentrations and inhibiting it at higher
concentrations. It has been shown that the stimulatory
effects OfPGE2 on platelet aggregation are exerted
mainly through EP3 receptor, one of the four subtypes
of receptors activated by PGE . [0005] Local synthesis
of prostaglandins in the arterial vessel wall may play
a profound role in atherosclerosis. While only COX-I
is present in the healthy vessel wall, both COX-I and
COX-2 are present in arteriosclerotic plaque
[Schonbeck, U., et al., 



Augmented expression of cyclooxygenase-2 in human
atherosclerotic lesions. Am J Pathol, 1999. 155(4): p
. 1281-91; Cipollone, F., et al., Overexpression of
functionally coupled cyclooxygenase-2 and
prostaglandin E synthase in symptomatic
atheroscleroticplaques as a basis of PGE2-dependent
plaque instability. Circulation, 2001. 104(8): p.
921-7]. Their increased expression, together with
increased expression of prostaglandin E synthase, may
account for the increased production of PGE2 noted
above. In genetically modified mice lacking the low
density lipoprotein receptor (LDL-R), formation of
atherosclerotic plaque can be reduced by treatment
with rofecoxib, a selective inhibitor of COX-2,
through reducing production of PGE2 and other
prostaglandins [Burleigh ME, Babaev VR, Oates JA,
Harris RC, Gautam S, Riendeau D, Marnett LJ, Morrow
JD, Fazio S, Linton MF. Cyclooxygenase-2 promotes
early atherosclerotic lesion formation in LDL
receptor-deficient mice.Circulation. 2002 Apr 16;
105(15):1816-23]. [0006] Within the atherosclerotic
plaque, vascular smooth muscle cells have been shown
to express EP3 receptors and PGE2 stimulates their
proliferation and migration, a hallmark of
atherosclerotic plaque formation [Blindt R, Bosserhoff
AK, vom Dahl J, Hanrath P, Schror K, Hohlfeld T,
Meyer-Kirchrath J. Activation of JJP and EP(3)
receptors alters cAMP-dependent cell migration.Eur J
Pharmacol. 2002 May 24;444(1- 2):31-7]. It is,
therefore, plausible that chronically inflamed vessels
produce sufficient quantities of PGE2 to activate EP3
receptors on vascular smooth muscles cells
(contributing to atherosclerotic lesion formation) and
on platelets (contributing to thrombosis). Locally
produced PGE (from platelets themselves, vessel wall
components, and inflammatory cells) potentiates
platelet aggregation by suboptimal amounts of
prothrombotic tissue factors, which might not cause
aggregation by themselves, through priming of protein
kinase C. The intracellular events triggered by
activation of the EP3 receptor may enhance platelet
aggregation by opposing the effect of PGI2 and
enhancing the effects of primary aggregating agents
such as collagen. EP receptor activation may 



therefore contribute to atherosclerosis and the risk
of thrombosis observed in pathological states such as
vasculitis and PAOD. [0007] Current treatments for
PAOD either address increased risk for cardiovascular
events such as myocardial infarction and stroke, or
provide symptomatic relief for claudication. All of
these treatments affect platelet function. Treatments
reducing risk for cardiovascular events include low
dose asprin (sufficient to reduce plateletaggregation
while still permitting the production of PGI2 by the
vessel wall) and inhibitors of the platelet adenosine
diphosphate receptor inhibitor (clopidogrel). Binding
of adenosine diphosphate to the platelet adenosine
diphosphate receptor causes a drop in platelet cAMP
with consequent platelet activation and aggregation.
Treatments providing symptomatic relief from
claudication include platelet phosphodiesterase type 3
inhibitors such as cilostazol which act to increase
intracellular levels of cAMP. Inhibitors of the
platelet adenosine diphosphate receptor or the
platelet phosphodiesterase type 3 act directly or
indirectly to increase the content of cAMP in
platelets, thereby inhibiting platelet activation and
consequent aggregation with thrombus formation. PGE2
binding to EP3 acts to decrease cAMP, therefore an
antagonist of PGE2 binding to the EP3 receptor, by
opposing the PGE2 -dependent decrease in cAMP needed
to induce platelet activation and consequent
aggregation, or by opposing the PGE -dependent
decrease in vascular smooth muscle cell cAMP needed to
stimulate migration, might be expected to provide
therapeutic benefit in PAOD. Such an antagonist may
also be disease-modifying by inhibiting or reducing
atherosclerotic plaque formation. [0008]
Prostaglandins furthermore have been implicated in a
range of disease states including pain, fever or
inflammation associated with rheumatic fever,
influenza or other viral infections, common cold, low
back and neck pain, skeletal pain, post-partum pain,
dysmenorrhea, headache, migraine, toothache, sprains
and strains, myositis, neuralgia, synovitis,
arthritis, including rheumatoid arthritis,
degenerative joint diseases (osteoarthritis), gout and
ankylosing spondylitis, bursitis, burns including
radiation and 



corrosive chemical injuries, sunburns, pain following
surgical and dental procedures, immune and autoimmune
diseases; cellular neoplastic transformations or
metastatic tumor growth; diabetic retinopathy, tumor
angiogenesis; prostanoid-induced smooth muscle
contraction associated with dysmenorrhea, premature
labor, asthma or eosinophil related disorders;
Alzheimer's disease; glaucoma; bone loss;
osteoporosis; Paget' s disease; peptic ulcers,
gastritis, regional enteritis, ulcerative colitis,
diverticulitis or other gastrointestinal lesions; GI
bleeding; coagulation disorders selected from
hypoprothrombinemia, hemophilia and other bleeding
problems; and kidney disease. [0009] While circulating
levels of prostanoids are extremely low in healthy
individuals[FitzGerald GA, Brash AR, Falardeau P &
Oates JA. JCI 1981 68:12472-1275], the local
concentration of PGE2 can dramatically increase in
inflammatory states. For example, the local production
of PGE2 was shown in vitro to increase more than
30-fold in aortoiliac occlusive disease [Rally J,
Miralles M, Wester W & Sicard G. Surgery, 1999,
126:624- 628]. It is, therefore, plausible that
chronically inflamed vessels produce sufficient
quantities OfPGE 2 to activate EP3 receptors on
platelets. In this environment, the intracellular
events triggered by activation of the EP3 receptor may
enhance platelet aggregation by opposing the effect of
PGI2 and enhancing the effects of primary aggregating
agents such as ADP. EP3 receptor activation may
therefore contribute to the thrombosis observed in
pathological states such as vasculitis and
atherosclerosis. Peripheral Arterial Occlusive Disease
(PAOD) is an atherosclerotic illness that affects
primarily the elderly as a consequence of occlusion of
the lumen of peripheral arteries, mainly the femoral
artery and it is associated with an increased risk of
vascular events as myocardial infraction or stroke
[Waters, RE, Terjung RL, Peters KG & Annex BH. J .
Appl. Physiol. 2004; Ouriel K. Lancet, 2001,
258:1257-64; Kroger, K. Angiology, 2004, 55:135-138].
Several clinical studies have shown that treatment
with prostaglandins improves PAOD symptoms [Reiter M,
Bucek R, Stumpflen A & Minar E. Cochrane Database
Syst. Rev. 2004, 1:CD000986; Bandiera G, Forletta M,
Di Paola 



FM, Cirielli C. Int. Angiol. 2003, 22:58-63; Matsui K,
Hceda U, Murakami Y, Yoshioka T, Shimada K. Am. Heart
J . 2003, 145:330-333] supporting the linkage between
PAOD and prostanoid receptor function. [0010]
Ortho-substituted phenyl acylsulfonamides and their
utility for treating prostaglandin-mediated disorders
are described in US patent 6,242,493 and in two
articles by Juteau et a BioOrg. Med. Chem. 9,
1977-1984 (2001)] and Gallant et al. [BioOrg. Med.
Chem. Let. 12. 2583-2586 (2002)], the disclosures of
which are incorporated herein by reference. Summary of
the Invention [0011] In one aspect the invention
relates to compounds of formula Iwherein A and B
represent a pair of fused 5-, 6- or 7-membered rings.
The fused ATB ring system may contain from zero to
four heteroatoms chosen from nitrogen, oxygen and
sulfur and may be additionally substituted with from
zero to four substituents chosen independently from
halogen, -OH, loweralkyl, -O-loweralkyl,
fluoroloweralkyl, -O-lowerfluoroalkyl, methylenedioxy,
ethylenedioxy, alkoxy-loweralkyl, hydroxyloweralkyl,
oxo, oxide, -CN, nitro, -S-loweralkyl, amino,
loweralkylamino, diloweralkylamino,
diloweralkylaminoalkyl, carboxy, carboalkoxy, acyl,
acylalkyl, carboxamido, loweralkylsulfoxide,
acylamino, phenyl, benzyl, spirothiazolidinyl, phenoxy
and benzyloxy. The nodes represented by a and b are
the points of attachment of residues Y and W
respectively, and a and b are in a peri relationship
to one another on the fused A/B ring system. The nodes
represented by d and e are points of fusion between
ring A and ring B in the fused A/B ring system. Each
of the nodes a, b, d and e may be either carbon or
nitrogen. W and Y are linkers comprising from zero to
8 atoms in a chain. M is chosen from aryl, substituted
aryl, heterocyclyl, substituted heterocyclyl, C6 to C
0 alkyl and substituted C6 to C20 alkyl. [0012] hi one
subgenus (Ia), Q is chosen from -N(SO2R1)-, -N(COR 1)-
, -N[PO(Oalkyl) 



2]-, -NHNR 10(SO2R1), and, when W is -CF2- or
-CH2CF2-, Q may additionally be -NH-; R1 is chosen
from aryl, substituted aryl, heteroaryl, substituted
heteroaryl, C3-C20alkyl and fluoroalkyl; and R10 is
chosen from alkyl, aryl and heteroaryl. In another
subgenus (Ib), Q is -O-, and the compounds are
carboxylic acids. The claims below relate to subgenus
(Ia). The claims in a related application, having the
title "Carboxylic Acid Peri-substituted Bicyclics for
Occlusive Artery Disease", to be filed subsequent to
the filing of the instant application, relate to
subgenus Ib. [0013] Other related compounds having
utility in treating occlusive artery disease and
related prostaglandin-mediated disorders include
compounds of formula Ic: Ic wherein U is chosen from
-O- and -NH-; and R20 - R25 are chosen independently
from hydrogen, halogen and methyl. [0014] In a second
aspect the invention relates to pharmaceutical
formulations comprising a pharmaceutically acceptable
carrier and a compound as above, or an ester, a
pharmaceutically acceptable salt or a hydrate of the
compound. [0015] In a third aspect, the invention
relates to methods for the treatment or prophylaxis of
a prostaglandin-mediated disease or condition. The
methods comprise administering to a mammal a
therapeutically effective amount of a compound
described herein. [0016] The disease or condition
maybe, for example, pain, fever or
inflammationassociated with rheumatic fever, influenza
or other viral infections, common cold, low back and
neck pain, skeletal pain, post-partum pain,
dysmenorrhea, headache, migraine, toothache, sprains
and strains, myositis, neuralgia, synovitis,
arthritis, including rheumatoid arthritis,
degenerative joint diseases (osteoarthritis), gout and
ankylosing spondylitis, bursitis, burns including
radiation and corrosive chemical injuries, sunburns,
pain following surgical and dental procedures, immune
and autoimmune diseases. EP3 antagonist compounds of
the invention that penetrate the CNS are especially
suited for pain management. 



[0017] Compounds of the invention, which inhibit
platelet aggregation and increase regional blood flow,
are useful for treating primary thromboembolism,
thrombosis and occlusive vascular diseases. The
compounds can be used advantageously in combination
with other platelet aggregation inhibitors and with
inhibitors of cholesterol biosynthesis or uptake. The
compounds can also be used advantageously in
combination with a cyclooxygenase-2 inhibitor to treat
inflammatory conditions. [0018] Other diseases or
conditions may also be treated, for example, cellular
neoplastic transformations or metastatic tumor growth;
diabetic retinopathy, tumor angiogenesis;
prostanoid-induced smooth muscle contraction
associated with dysmenorrhea, premature labor, asthma
or eosinophil related disorders; Alzheimer's disease;
glaucoma; bone loss, osteoporosis or Paget' s disease;
peptic ulcers, gastritis, regional enteritis,
ulcerative colitis, diverticulitis or other
gastrointestinal lesions; GI bleeding; coagulation
disorders selected from hypoprothrombinemia,
hemophilia and other bleeding problems and kidney
disease. The method aspect of the invention also
includes methods for the promotion of bone formation,
for cytoprotection and for reducing plaque in the
treatment of atherosclerosis. [0019] In a fourth
aspect, the invention relates to methods for screening
for selective prostanoid receptors, particularly EP3
ligands. The screening method maybe in vitro
screening.Detailed Description of the Invention [0020]
Compounds of the genera represented by formulae Ia and
Ic above are antagonists at the EP3 receptor. As such
they have utility in treating and preventing
prostaglandinmediated conditions, as described above,
particularly for such conditions as occlusive vascular
disease. [0021] Compositions of the invention comprise
an effective dose or a pharmaceutically effective
amount or a therapeutically effective amount of a
compound described above and may additionally comprise
other therapeutic agents, such as platelet aggregation



inhibitors (tirofiban, dipyridamole, clopidogrel,
ticlopidine and the like); HMG-CoA reductase
inhibitors (lovastatin, simvastatin, pravastatin,
rosuvastatin, mevastatin, atorvastatin, cerivastatin,
pitavastatin, fluvastatin and the like); and
cyclooxygenase inhibitors. A further listing of
non-limiting examples of antihyperlipidemic agents
that may be used in combination with the compounds of
the present invention may be found in columns 5-6 of
US patent 6,498,156, the disclosure of which is
incorporated herein by reference. Preferred
cyclooxygenase-2 inhibitors are those that are
selective for cyclooxygenase-2 over cyclooxygenase-1.
Preferred cyclooxygenase-2 inhibitors include
rofecoxib, meloxicam, celecoxib, etoricoxib,
lumiracoxib, valdecoxib, parecoxib, cimicoxib,
diclofenac, sulindac, etodolac, ketoralac, ketoprofen,
piroxicam and LAS- 34475, although the invention is
not restricted to these or other known
cyclooxygenase-2 inhibitors. [0022] Methods of the
invention parallel the compositions and formulations.
The methods comprise administering to a patient in
need of treatment a therapeutically effective amount
of a peri-substituted, fused A/B ring compound
according to the invention. The present invention is
also directed to methods for in vitro screening for
selective prostanoid receptor agonists and
antagonists. Prostanoid receptors include EPl, EP2,
EP3, EP4, IP and FP receptors. Selective EP3 ligands
are of great interest, for which the method comprises
bringing a labeled compound according to the invention
into contact with a cloned human EP3 receptor and
measuring its displacement by a test compound.[0023] A
genus according to the invention includes compounds of
formula Ia: Ia wherein Q is chosen from -N(SO2R1)-,
-N(COR1)- and -N[PO(O-alkyl)2]-, and, when W is CF2-,
Q may additionally be -NH-. The substituents on Q are
chosen to render the hydrogen to which Q is attached
acidic. In one subgenus, Q is -N[PO(O-alkyl)2] . In 



another subgenus, Q is -N(COR1)-. In a third subgenus,
Q is-N(SO2Rl). R1 is chosen from aryl, substituted
aryl, heteroaryl, substituted heteroaryl and CF3. hi
one embodiment, R1 is chosen from phenyl, substituted
phenyl, 5-membered ring heteroaryl, substituted
5-membered ring heteroaryl and CF . [0024] Each of A
and B represents independently a 5-, 6- or 7-membered
ring. The fused A/B ring system contains from zero to
four heteroatoms chosen from nitrogen, oxygen and
sulfur, and the rings are additionally substituted
with from zero to four substituents. Suitable
substituents include halogen, -OH, loweralkyl,
-O-loweratkyl, fluoroloweralkyl, -O-lowerfluoroalkyl,
methylenedioxy, ethylenedioxy, alkoxyloweralkyl,
hydroxyloweralkyl, oxo, oxide, -CN, nitro,
-S-loweralkyl, amino, loweralkylamino,
diloweralkylamino, diloweralkylaminoalkyl, carboxy,
carboalkoxy, orthoesters, acyl, carboxamido,
loweralkylsulfoxide, acylamino, phenyl, benzyl,
spirothiazolidinyl, phenoxy and benzyloxy. Since the
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 system is a
pair of fused 5-membered rings: [0026] Examples of
such 5/5 ring systems are: [0027] In another subgenus
the A/B ring system is a pair of fused 6-membered
rings: [0028] Examples of such 6/6 ring systems are:In
another subgenus, the A/B ring system is a fused 5-and
6-membered ring pair: [0029] Examples of such 5/6 ring
systems are indoles, indolines, indolones, isatins,
benzimidazoles, benzoxazolinones, benzofurans and
indazoles: [0030] As indicated earlier, the ring
systems maybe substituted, for
example:ORIENTATION-INSENSITIVE ULTRA-WIDEBAND
COUPLING CAPACITOR AND METHOD OF MAKING CROSS
REFERENCE TO RELATED APPLICATIONS The instant
non-provisional application claims priority from
provisional application number 60/503,183, filed
September 15, 2003, and entitled ULTRA-WIDEBAND
COUPLING CAPACITOR. BACKGROUND OF THE INVENTION 



Field of the Invention: The present invention relates
to an ultra-wideband coupling capacitor, and more
particularly,the present invention relates to an
orientation-insensitive ultra-wideband coupling
capacitor and method of making. Description of the
Prior Art: As shown in FIGURES 1 and 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 mustinternally include
complex multiple capacitor configurations, and via
holes that interconnect internal electrodes to
external contacting pads. Both of these family of
devices have larger than desired physical footprints
and can only be mounted on one specific side of the
device making them difficult to use where surface
mount technology (SMT) is employed. Electrically, size
limitations result in both high insertion and return
losses and also cause excessive surface moding at
higher microwave frequencies. The high value capacitor
12 is a multi-layer capacitor, while the low value
capacitor 14 is generally either a single layer
capacitor or two single layer capacitors in a balanced
configuration. The multi-layer capacitor is a
multi-layer structure with interdigitated plates, each
separated by a thin dielectric layer, while the single
layer capacitor is a single layer structure with two
plates separated by a thin dielectric layer. The high
value capacitor 12, with its relatively low series
resonance, is most effective on lower frequency
signals, while the low value capacitor 14, with its
relatively high series resonance, is most effective on
high frequency signals. 



The high value capacitor 12 and the low value
capacitor 14 of the prior art ultrawideband coupling
capacitor 10 have different operating characteristics
in different portions 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 capacitor10
electrodes exhibit insignificant skin effect. The
ceramic structure looks like a bulk dielectric. As
shown in FIGURE 3B, which is a schematic diagram of a
prior art ultra-wideband coupling capacitor operating
at a mid frequency, when the prior art ultra-wideband
coupling capacitor 10 is operating at a mid frequency,
the prior art ultra-wideband coupling capacitor 10
electrodes exhibit significant skin effect. The
dielectric region begins to take on the effect of a
meandering parallel plate transmission line structure.
Additional resonances emerge. As shown in FIGURE 3C,
which is a schematic diagram of a prior art
ultra-wideband coupling capacitor operating at a high
frequency, when the prior art ultra-wideband coupling
capacitor 10 is operating at a high frequency, the
prior art ultra-wideband coupling capacitor 10
electrodes exhibit full skin effect. The dielectric
region acts as a lossy meandering parallel plate
transmission line. Additional resonances emerge at the
higher frequencies. The prior art ultra-wideband
coupling capacitor 10 has a few associated
shortcomings. Firstly, since the prior art
ultra-wideband coupling capacitor 10 is a two-piece
structure, the prior art ultra-wideband coupling
capacitor 10 requires additional production assembly
effort, which increases per unit cost. Secondly, the
prior art ultra-wideband coupling capacitor 10 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".Thus, there exists a
need for an ultra-wideband coupling capacitor which is
one-piece and thereby eliminates 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. Numerous innovations for high frequency
capacitors have been provided in the prior art. Even
though these innovations may be suitable for the
specific individual purposes to which they address,
they each differ in structure and/or operation and/or
purpose from the present invention in that they do not
present an ultra-wideband coupling capacitor which is
one-piece and thereby eliminates 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. FOR EXAMPLE, U.S. Patent Number 5,576,926 to
Monsorno has an assignee common with the instant
application and presents a capacitor which has a
superior ability to operate in the upper regions of
the RF spectrum. The capacitor includes a planar
electrode layer which is mounted 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,allow development of a selected value
of capacitance between the contact members. Providing
trimmed contact members, as well as controlling their
size and spacing, allow for convenient preselection of
desired operative characteristics of the capacitor.
The contact members could be positioned on a substrate
to which a buried electrode is mounted.
ANOTHEREXAMPLE, U.S. PatentNumber 6,690,572 to
Liebowitz teaches an SLC which has a thin brittle
ceramic dielectric layer less than 0.0035 inches thick
and as low as 



0.0005 inches or less. Electrodes are thick and strong
enough, either singly or together, to give the
structure required physical strength for manufacture,
handling, and usage. Electrodes are (1) a ceramic
metal composite, (2) a porous ceramic infiltrated with
metal or other conductive material, (3) a resin filled
with metal or other conductive material, or (4)
combinations of the above. The very thin and, in
itself, fragile dielectric layer provides exceedingly
high capacity per unit area with temperature stability
and low losses. A 0.00001-inch thick dielectric of
titanium dioxide is also used. It is apparent that
numerous innovations for high frequency capacitors
have been provided in the prior art that are adapted
to be used. Furthermore, even though these innovations
may be suitable for the specific individual purposes
to which they address, they would not be suitable for
the purposes of the present invention as heretofore
described, namely, an ultra-wideband coupling
capacitor which is one-piece and thereby eliminates
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.SUMMARY OF THE INVENTION ACCORDINGLY, ANOBJECT of
the present invention is to provide an
orientationinsensitive ultra-wideband coupling
capacitor that avoids the disadvantages of the prior
art. ANOTHER OBJECT of the present invention is to
provide an orientation-insensitive ultra-wideband
coupling capacitor which has improved electrical
performance over that of the prior art. STILL ANOTHER
OBJECT of the present invention is to provide an
orientationinsensitive ultra-wideband coupling
capacitor which has more attractive
physical/mechanical characteristics than that of the
prior art YET ANOTHER OBJECT of the present invention
is to provide an orientationinsensitive ultra-wideband
coupling capacitor which is one-piece and thereby has
inherently 



higher reliability and eliminates additional
production assembly effortwhich thereby decreases per
unit cost. 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 andthereby
eliminates restricting it to being mounted only on one
specific surface which thereby eliminates surface
mount technology (SMT) compatibility issues, i.e.,
operates equally well regardless of the surface used
to mount it. STILL YET ANOTHER OBJECT of the present
invention is to provide an orientation-insensitive
ultra-wideband coupling capacitor which does not
require special orientation during tape-and-reel
loading. YET STILL ANOTHER OBJECT of the present
invention is to provide an orientation-insensitive
ultra-wideband coupling capacitor which does not
exceed the 0.020" dimension of a standard 0402 so as
to form a true 0402 package which can be handled with
standard SMT equipment. STILL YET ANOTHER OBJECT of
the present invention is to provide an
orientation-insensitive ultra-wideband coupling
capacitor which is electrically identical to a
two-piece prior art ultra-wideband coupling capacitor.
YET STILL ANOTHER OBJECT 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
betterVSWRthan a twopiece prior art ultra-wideband
coupling capacitor.YET STILL ANOTHER OBJECT of the
present invention is to provide a 



volumetrically efficient means for enclosing a
functional RF component within a gapped lowloss
conductor pair, each of which surrounds the RP
component on four sides and is coterminal with it on a
remaining two sides. BRIEFLY STATED, STILL YET ANOTHER
OBJECT of the present invention is to provide an
orientation-insensitive ultra-wideband coupling
capacitor. The orientationinsensitive ultra-wideband
coupling capacitor includes a plurality of external
surfaces, a low frequency portion, and a high
frequency portion. The high frequency portion is so
disposed on, and electrically connected to, the low
frequency portion so as to allow the
orientationinsensitive ultra-wideband coupling
capacitor to work identically when mounted on any
external longitudinal surface of the plurality of
external surfaces thereof and thereby be readily SMT
compatible without regard to special orienting
procedures. The novel features which are considered
characteristic of the present invention are set forth
in the appended claims. The invention itself, however,
both as to its construction and its method of
operation together with additional objects and
advantages thereof will be best understood from the
following description when read and understood in
connection with the accompanying drawings.BRIEF
DESCRIPTION OF THE DRAWINGS The figures of the
drawings are briefly described as follows: FIGURE l is
a schematic diagram of a prior art ultra-wideband
coupling capacitor; FIGURE 2 is an exploded
diagrammatic perspective view of a prior art
ultrawideband coupling capacitor; FIGURE 3A is a
schematic diagram of a prior art ultra-wideband
coupling capacitor operating at a low frequency;
FIGURE 3B is a schematic diagram of a prior art
ultra-wideband coupling capacitor operating at a mid
frequency; FIGURE 3C is a schematic diagram of a prior
art ultra-wideband coupling capacitor operating at a
high frequency; 



FIGURE 4 is a diagrammatic perspective view of the
orientation-insensitive ultrawideband coupling
capacitor of the present invention; FIGURE 5 is a
diagrammatic cross sectional view taken along LINE 5-5
in FIGURE 4; 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.LIST OF REFERENCE
NUMERALS UTILIZED IN THE DRAWINGS Prior Art 10 prior
art ultra-wideband coupling capacitor 12 high value
capacitor of prior art ultra-wideband coupling
capacitor 10 14 low value capacitor of prior art
ultra-wideband coupling capacitor 10 Present Invention
20 orientation-insensitive ultra-wideband coupling
capacitor of present invention 22 plurality of
external surfaces 24 low frequency portion 26 high
frequency portion 28 unterminated multi-layer
capacitor of low frequency portion 24 29 external
surfaces of unterminated multi-layer capacitor 28 of
low frequency portion 24 30 electrode layers of
unterminated multi-layer capacitor 28 of low frequency
portion 24 32 dielectric 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 264422 circumferential slot between
pair of conductors 40 of high frequency portion 26 46
exposed opposing ends of plurality of external
surfaces 22 of orientation-insensitive ultra-wideband
coupling capacitor 20 48 quick curing protective
UV-curable solder dam coating 50 plating 51 solderable
connections 52 adhesion layer 54 opposing ends of
adhesion layer 52 56 slotted bodyDETAILED DESCRIPTION
OF THE INVENTION Referring now to the figures, in
which like numerals indicate like parts, and
particularly to FIGURES 4 and 5, which are,
respectively, a diagrammatic perspective view of the
orientation-insensitive ultra-wideband coupling
capacitor of the present invention, and a diagrammatic
cross sectional view taken along LINE 5-5 in FIGURE 4,
the orientationinsensitive ultra-wideband coupling
capacitor of the present invention is shown generally
at 20. The orientation-insensitive ultra-wideband
coupling capacitor 20 typically operates in a range
from below 20 KHz to over 40 Ghz, and fills a need for
better blocking and decoupling components by finding a
use in almost all ultra-wideband digital signal
processing applications, e.g., optical systems and
their associated test equipment, closely related DC
returns and bias tees, fiber to the home (FTTH), and
MMIC development, e.g. , amplifiers, e.g,
ultra-wideband MMIC amplifiers and those using related
technology. The orientation-insensitive ultra-wideband
coupling capacitor 20 comprises a plurality of
external surfaces 22, a low frequency portion 24, and
a high frequency portion 26. The high frequency
portion 26 is so disposed on, and electrically
connected to, the low frequency portion 24 so as to
allow the orientation-insensitive ultra-wideband
coupling capacitor 20 to 



work identically when mounted on any external
longitudinal surface of the plurality of external
surfaces 22 thereof and thereby be readily
SMTcompatible without regard to special orienting
procedures.The orientation-insensitive ultra-wideband
coupling capacitor 12 can operate below 16 KHz by
using a larger value for the low frequency portion 24
than that used for the range from below 20 KHz to over
40 Ghz, discussed supra. The low frequency portion 24
is functionally equivalent to the high value capacitor
12 of the prior art ultra-wideband coupling capacitor
10, e.g. , a multi-layer capacitor, while the high
frequency portion 26 is functionally equivalent to the
low value capacitor 14 of the prior art ultra-wideband
coupling capacitor 10, e.g., a single-layer capacitor,
so as to allow the orientation-insensitive
ultra-wideband coupling capacitor 20 to have functions
of both the high value capacitor 12 and the low value
capacitor 14 solely in a single multi-layer ceramic
body. The low frequency portion 24 is an unterminated
multi-layer capacitor 28 having external surfaces 29,
electrode layers 30, and dielectric layers 32, and
preferably being 10 nF or higher. The dielectric
layers 32 of the unterminated multi-layer capacitor 28
of the low frequency portion 24 alternate with the
electrode layers 30 of the unterminated multi-layer
capacitor 28 of the low frequency portion 24. The
electrode layers 30 of the unterminated multi-layer
capacitor 28 of the low frequency portion 24 extend at
first ends 34 thereof from, and are open for external
electrical communication from, opposing ends 36 of the
external surfaces 29 of the unterminated multi-layer
capacitor 28 of the low frequency portion 24, to
second ends 38 thereof which alternatingly stop short
of the opposing end 36 of the external 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.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
unterminated multi-layer capacitor 28 of the low
frequency portion 24, respectively, and extend
therefrom over the external surfaces 29 of the
unterminated multi-layer capacitor 28 



of the low frequency portion 24, tojust short of each
other so as to form a circumferential slot 42
therebetween and be separate from each other. The
circumferential slot 42 is preferably formed by laser
scribing, but can be formed by either chemical
etching, mechanical abrasing, or any similar
procedure. Because the high frequency portion 26 does
not employ additional internal electrodes with
separating layers, i.e., does not employ a composite
internal interdigital electrode array as a single
floating electrode that is coupled to the pair of
conductors 40 of the high frequency portion 26, there
is less insertion and return losses. The pair of
conductors 40 of the high frequency portion 26 form
the plurality of external surfaces 22 and electrically
communicate with the first ends 34 of the electrode
layers 30 of the unterminated multi-layer capacitor 28
of the low frequency portion 24 associated therewith
so as to allow the orientation-insensitive
ultra-wideband coupling capacitor 20 to work
identically when mounted on any external longitudinal
surface of the plurality of external surfaces 22
thereof. A set of coupled transmission lines is formed
on the plurality of external surfaces 22 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.The pair of
conductors 40 of the high frequency portion 26
preferably comprise titanium-tungsten (TiW) followed
by nominally three microns of copper (Cu) and a gold
(Au) flash. The circumferential slot 42 is preferably
nominally 1.5 mil wide, is constantly maintained
completely through and completely around the high
frequency portion 26 without destroying the
unterminated multi-layer capacitor 28 of the low
frequency portion 24, and is disposed substantially
midway between exposed opposing ends 46 of the
plurality of external surfaces 22 of the
orientation-insensitive ultra-wideband coupling
capacitor 20, thereby electrically separating the
exposed opposing ends 46 of the
orientation-insensitive ultrawideband 



coupling capacitor 20 from each other restoring
capacitance thereto. The orientation-insensitive
ultra-wideband coupling capacitor 20 further comprises
a quick curing protective UV-curable solder dam
coating 48. The quick curing protective UVcurable
solder dam coating 48 covers all surfaces defining the
circumferential slot 42 toprotect the circumferential
slot 42. 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
orientationinsensitive 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 ispreferably
either pure tin or solder or gold. When the plating 50
is gold, the solderable connections 51 can also be
gold/ribbon bonded or epoxy bonded. A circuit
equivalent to the orientation-insensitive
ultra-wideband coupling capacitor 20 can best be seen
in FIGURE 6, which is circuit equivalent to the
orientation-insensitive ultra-wideband coupling
capacitor of the present invention. The method of
making the orientation-insensitive ultra-wideband
coupling capacitor 20 can best be seen in FIGURES
7A-7D, which are a flow chart of the method of making
the orientation-insensitive ultra-wideband coupling
capacitor of the present invention, and as such, will
be discussed with reference thereto. The method of
making the orientation-insensitive ultra-wideband
coupling capacitor 20 comprises the following steps:
STEP 1: Secure the unterminated multi-layer capacitor
28 of the low frequency portion 24. 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,completely through, completely around, and
maintained constantly in, the adhesion layer 52
without destroying the unterminated multi-layer
capacitor 28 of the low frequency portion 24, and
substantially midway between the opposing ends 54 of
the adhesion layer 52, thereby electrically separating
the opposing ends 54 of the adhesion layer 52 from
each other restoring capacitance thereto and forming a
slotted body 56. STEP 4: Soak prolongingly the slotted
body 56 in highly diluted hydrogen peroxide if the
circumferential slot 42 was laser scribed to eliminate
a residue film of vaporized metal redeposited into the
circumferential slot 42 after laser scribing. STEP S:
Apply the quick curing protective UV-curable solder
dam coating 48 to all surfaces defining the
circumferential slot 42 to protect the circumferential
slot 42. STEP 6: Plate the opposing ends 54 of the
adhesion layer 52 with either pure tin or solder 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.It is to be understood that even though the
embodiment given is for a low frequency capacitor
within a high frequency capacitor, it is not limited
to that combination, in that generically an embodiment
includes a volumetrically efficientmeans for enclosing
a functional RF component within a gapped low-loss
conductor pair. Each of the pair of low-loss 



conductors surrounds the RF component on four sides
and is co-terminal with the RJF component on a
remaining two sides. A gap formed between the
conductor pair creates a lowloss capacitor that is in
parallel with the surrounded RF component. The
surrounded RF component may include, but is not
limited to, either a multilayer capacitor, an
inductor, a resistor, other resonance circuitry, a
filter, a transmission line, or a plurality of
transmission lines. The resultant overall device
includes, but is not limited to, volumetrically
efficient highperforming parallel combinations of two
capacitors, of an inductor and capacitor creating
thereby a parallel-resonant network, a resistor, other
resonance circuitry and a capacitor or a so-called R-C
network, a filter and a capacitor creating thereby a
filter with an additional pole or coupling, a
transmission line and a capacitor, or a plurality of
transmission lines and a capacitor. 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
orientationinsensitive ultra-wideband coupling
capacitor and method ofmaking, 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 andmethods utilized,
illustrated and its operation can be made by those
skilled in the art according to knowledge in the art
without departing from the spirit of the present
invention. Without further analysis, the foregoing
will so fully reveal the gist of the present invention
that others can, by applying current knowledge,
readily adapt it for various applications without
omitting features that, from the standpoint of prior
art, fairly constitute characteristics of the generic
or specific aspects of this invention.CLAIMS The
invention claimed is: 1. An orientation-insensitive
ultra-wideband coupling capacitor, comprising: a) a
plurality of external surfaces; 



b) a low frequency portion; and c) a high frequency
portion; wherein said high frequency portion is so
disposed on, and electrically connected to, said low
frequency portion so as to allow said
orientationinsensitive ultra-wideband coupling
capacitor to work identically when mounted on any
external longitudinal surface of the plurality of
external surfaces thereof. 2. The
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 1, wherein said
orientation-insensitive ultra-wideband coupling
capacitor operates in a range from below 20 KHz to
over 40 GHz. 3. The orientation-insensitive
ultra-wideband coupling capacitor as defined in claim
1, wherein said low frequency portion is functionally
equivalent to a high value capacitor and said high
frequency portion is functionally equivalent 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.4. The
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 1, wherein said low
frequency portion is functionally equivalent to a
multi-layer capacitor and said high frequency portion
is functionally equivalent to a single layer capacitor
so as to allow said orientation-insensitive
ultra-wideband coupling capacitor to have functions of
both said multi-layer capacitor and said single layer
capacitor solely in a single multi-layer ceramic body.
5. The orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 1, wherein said low
frequency portion is an unterminated multi-layer
capacitor; wherein said unterminated multi-layer
capacitor of said low frequency portion has external
surfaces; wherein said unterminated multi-layer
capacitor of said low frequency portion has 



electrode layers; wherein said unterminated
multi-layer capacitor of said low frequency portion
has dielectric layers; wherein said dielectric layers
of said unterminated multi-layer capacitor of said low
frequency portion alternate with said electrode layers
of said unterminated multi-layer capacitor of said low
frequency portion; 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 fromwhich they extend so as not to be open for
external electrical communication therefrom. 6. The
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 5, wherein said
unterminated multi-layer capacitor of said low
frequency portion is at least 10 nF. 7. The
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 5, wherein said high
frequency portion is a pair of conductors; wherein
said pair of conductors of said high frequency portion
cover said opposing ends of said external surfaces of
said unterminated multi-layer capacitor of said low
frequency portion, respectively; and wherein said pair
of conductors of said high frequency portion extend
from said opposing ends of said external surfaces of
said unterminated multi-layer capacitor of said low
frequency portion, respectively, over said external
surfaces of said unterminated multi-layer capacitor of
said low frequency portion, toj ust short of each
other so as to form a circumferential slot
therebetween 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.9.
The orientation-insensitive ultra-wideband 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
orientation-insensitive ultra-wideband coupling
capacitor; and wherein said pair of conductors of said
high frequency portion electrically communicate with
said first ends of said electrode layers of said
unterminated multilayer capacitor of said low
frequency portion associated therewith so as to allow
said orientation-insensitive ultra-wideband coupling
capacitor to work identically when mounted on any
external longitudinal surface of said plurality of
external surfaces thereof. 10. The orientation-
insensitive ultra-wideband coupling capacitor as
defined in claim 7, wherein a set of coupled
transmission lines is formed on said plurality of
external surfaces of said orientation-insensitive
ultra-wideband coupling capacitor between said pair of
conductors of said high frequency portion and said
electrode layers contained in said unterminated
multi-layer capacitor of said low frequency portion so
as to allow low frequency energy to pass through said
low frequency portion, which is centrally located, and
to allow high frequency energy to pass through said
high frequency portion, which is peripherally located.
11. The orientation-insensitive ultra-wideband
coupling capacitor as defined in claim 7, wherein said
pair of conductors of said high frequency portion
comprise titaniumtungsten. 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; andwherein said copper of said pair of
conductors of said high frequency portion is disposed
on said titanium-tungsten of said pair of conductors
of said high frequency portion. 



13. The orientation-insensitive ultra-wideband
coupling capacitor as defined in claim 12, wherein
said copper of said pair of conductors of said high
frequency portion is nominally three microns. 14. The
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 12, wherein said pair of
conductors of said high frequency portion comprise a
gold flash; and wherein said gold flash of said pair
of conductors of said high frequency portion is
disposed on said copper of said pair of conductors of
said high frequency portion. 15. The
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 7, wherein said
circumferential slot is constantly maintained in said
high frequency 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.16. The
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 15, wherein said
circumferential slot is disposed substantially midway
between said exposed opposing ends of said
orientation-insensitive ultra-wideband coupling
capacitor. 17. The orientation-insensitive
ultra-wideband coupling capacitor as defined in claim
7, wherein said circumferential slot is nominally 1.5
mil wide. 18. The orientation-insensitive
ultra-wideband coupling capacitor as defined in claim
15; further comprising a quick curing protective
UV-curable solder dam coating; and 



wherein said quick curing protective UV-curable solder
dam coating covers all surfaces defining said
circumferential slot to protect said circumferential
slot. 19. The orientation-insensitive ultra-wideband
coupling capacitor as defined in claim 18; further
comprising a plating; wherein said plating 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.21. The
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 19, wherein said plating
is one of pure tin, solder, and gold. 22. An improved
ultra-wideband coupling capacitor of the type having a
plurality of external surfaces, a low frequency
portion, and a high frequency portion, wherein said
improvement comprises: the high frequency portion
being so disposed on, and electrically connected to,
the low frequency portion so as to allow said improved
ultra-wideband coupling capacitor to work identically
when mounted on any external longitudinal surface of
the plurality of external surfaces thereof. 23. The
improved orientation-insensitive ultra-wideband
coupling capacitor as defined in claim 22, wherein
said improvement comprises said improved
orientation-insensitive ultra-wideband coupling
capacitor operating in a range from below 20 KHz to
over 40 GHz. 24. The improved orientation-insensitive
ultra-wideband coupling capacitor as defined in 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-insensitive 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.25. The improved
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 22, wherein said
improvement comprises the low frequency portion being
functionally equivalent to a multi-layer capacitor and
the high frequency portion being functionally
equivalent to a single layer capacitor so as to allow
said improved orientation-insensitive ultra-wideband
coupling capacitor to have functions of both the
multi-layer capacitor and the single layer capacitor
solely in a single multi-layer ceramic body. 26. The
improved orientation-insensitive ultra-wideband
coupling capacitor as defined in claim 22, wherein
said improvement comprises the low frequency portion
being an unterminated multi-layer capacitor; wherein
said improvement comprises said unterminated
multi-layer capacitor of the low frequency portion
having external surfaces; wherein said improvement
comprises said unterminated multi-layer capacitor of
the low frequency portion having electrode layers;
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
multilayer 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
multilayer 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 saidexternal surfaces of said unterminated
multi-layer capacitor of the low frequency portion
opposite to that from which they extend so as not to
be open for external electrical communication
therefrom. 27. The improved orientation-insensitive
ultra-wideband coupling capacitor as defined in claim
26,wherein said improvementcomprises said unterminated
multi-layer capacitor of the low frequency portion
being at least 10 nF. 28. The improved
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 26, wherein said
improvementcomprises the high frequency portion being
a pair of conductors; wherein said improvement
comprises said pair of conductors of the high
frequency portion covering said opposing ends of said
external surfaces of said unterminated multi-layer
capacitor of the low frequency portion, respectively;
and wherein said improvement comprises said pair of
conductors of the high frequency portion extending
from said opposing ends of said external surfaces of
said unterminated multi-layer capacitor of the low
frequency portion, respectively, over said external
surfaces of said unterminated multi-layer capacitor 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.30. The improved
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 28, wherein said
improvement comprises said pair of conductors of the
high frequency portion forming the plurality of
external surfaces of said improved
orientation-insensitive ultra-wideband coupling
capacitor; and 



wherein said improvement comprises said pair of
conductors of the high frequency portion electrically
communicating with said first ends of said electrode
layers of said unterminated multi-layer capacitor of
the low frequency portion associated therewith so as
to allow said improved orientation-insensitive
ultra-wideband coupling capacitor to work identically
when mounted on any external longitudinal surface of
the plurality of external surfaces thereof. 31. The
improved orientation-insensitive ultra-wideband
coupling capacitor as defined in claim 28, wherein
said improvement comprises a set of coupled
transmission lines being formed on the plurality of
external surfaces of said improved
orientationinsensitive ultra-wideband coupling
capacitor between said pair of conductors of the high
frequency portion and said electrode layers contained
in said unterminated multilayer 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 energy to
pass through the high frequency portion, which is
peripherally located. 32. The improved
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.33. The improved
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 32, wherein said
improvement comprises said pair of conductors of the
high frequency portion comprising copper; and wherein
said improvement comprises said copper of said pair of
conductors of the high frequency portion being
disposed on said titanium-tungsten of said pair of
conductors of the high frequency portion. 34. The
improved orientation-insensitive ultra-wideband
coupling capacitor as defined in claim 33, wherein
said improvement comprises said copper of said pair of
conductors of the high frequency portion being
nominally three microns. 



35. The improved orientation-insensitive
ultra-wideband coupling capacitor as defined in claim
33, wherein said improvement comprises said pair of
conductors of the high frequency portion comprising a
gold flash; and wherein said improvement comprises
said gold flash of said pair of conductors of the high
frequency portion being disposed on said copper of
said pair of conductors of the high frequency portion.
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-layer capacitor of
the low frequency portion;wherein said improvement
comprises said circumferential slot extending
completely around the high frequency portion; and
wherein said improvement comprises said
circumferential slot electrically separating exposed
opposing ends of said improved orientation-insensitive
ultra-wideband coupling capacitor from each other
restoring capacitance thereto. 37. The improved
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 36, wherein said
improvement comprises said circumferential slot being
disposed substantially midway between said exposed
opposing ends of said improved orientation-insensitive
ultra-wideband coupling capacitor. 38. The improved
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 28, wherein said
improvement comprises said circumferential slot being
nominally 1.5 mil wide. 39. The improved
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 36., wherein said
improvement comprises a quick curing protective
UV-curable solder dam coating; and 



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;wherein said
improvement comprises said plating covering said
exposed opposing ends of said plurality of external
surfaces of said improved orientation-insensitive
ultra-wideband coupling capacitor so as to form
solderable connections; and wherein said
improvementcomprises said solderable connections
extending up to said protective UV-curable solder dam
coating which acts as a stop-off barrier for said
solderable connections. 41. The improved
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 40, wherein said
improvement comprises said improved
orientation-insensitive ultra-wideband coupling
capacitor having a resistance across said solderable
connections of at least 100 MegOhms. 42. The improved
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 40, wherein said
improvement comprises said plating being one of pure
tin, solder, and gold. 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
frequency 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;d) applying a solder dam coating to all
surfaces defining the circumferential slot 



to protect the circumferential slot and e) plating the
opposing ends of the adhesion layer so as to form
solderable connections and thereby form the
orientation-insensitive ultra-wideband coupling
capacitor. 44. The method as defined in claim 43;
further comprising the step of soaking the slotted
body 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. 45. The method as defined in claim
43; further comprising the step of soaking pro
longingly the slotted body 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. 46. The
method as defined in claim 43; further comprising 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 capacitor of the low
frequency portion with titanium-tungsten.48. The
method as defined in claim 43, wherein said coating
step includes coating completely the unterminated
multi-layer capacitor of the low frequency portion
with titanium-tungsten followed by copper. 49. The
method as defined in claim 43, wherein said coating
step includes coating completely the unterminated
multi-layer capacitor of the low frequency portion
with titanium-tungsten followed by nominally three
microns of copper. 50. The method as defined in claim
43, wherein said coating step includes coating
completely the unterminated multi-layer capacitor of
the low frequency portion with 



titanium-tungsten followed by copper and a gold flash.
51. The method as defined in claim 43, wherein said
creating step includes laser scribing a
circumferential slot . 52. The method as defined in
claim 43, wherein said creating step includes creating
a circumferential slot nominallyl .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.55. The method as defined in claim 43, wherein
said applying step includes applying a quick curing
protective UV-curable solder dam coating to all
surfaces defining the circumferential slot to protect
the circumferential slot. 56. The method as defined in
claim 43, wherein said plating step includes plating
the opposing ends of the adhesion layer with one of
pure tin, solder, and gold so as to form solderable
connections. 57 The method as defined in claim 43,
wherein said plating step includes plating the
opposing ends of the adhesion layer so as to form
solderable connections up to the quick-curing
protective UV-curable solder dam coating which acts as
a stop-off barrier for the solderable connections. 58.
The orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 1, wherein said
orientation-insensitive ultra-wideband coupling
capacitor operates below . 16 KHz. 59. The improved
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 interdigitalelectrode array as a single
floating electrode that is coupled to said pair of
conductors of said high frequency portion and thereby
has less insertion and return losses. 61. The improved
orientation-insensitive ultra-wideband coupling
capacitor as defined in claim 28, wherein said
improvement comprises the high frequency portion not
employing a composite internal interdigital electrode
array as a single floating electrode that is coupled
to said pair of conductors of said high frequency
portion and thereby has less insertion and return
losses. 62, The method as defined in claim 43, wherein
said creating step includes one of laserscribing,
chemical etching, and mechanical abrasing 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. 63. An
electronic component, comprising: a) a RF component;
and b) a pair of low-loss conductors; wherein each of
said pair of low-loss conductors surrounds said RF
component on four sides and is co-terminal with said
RF component on a remaining two sides. 64. The
component as defined in claim 63, wherein a gap formed
between said pair of lowloss conductors creates a
low-loss capacitor; and wherein said low-loss
capacitor is in parallel with said RF component it
surrounds.65. The component as defined in claim 63,
wherein said RP component is one of a multilayer
capacitor, an inductor, a resistor, a filter, a
transmission line, and a plurality of transmission
lines. 66. The component as defined in claim 63,
wherein said RF component 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 and 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.


