22 30 648 CAPACI TI VE STRUCTURE Thi s invention pertains to an inproved 5
capacitive structure of a type -conprising a group of capacitive |ayers,
eaeh of Which includes a dielectric substrate and a nmetallized area on one
surface of the dielectric substrate and which are arranged such that the
netal | i zed areas on alternate |ayers extend to 10 ... 152555(D¢5e‘q5$ of the
capacitive structure, and opposed nasses & conductive material, each of
whi ch covers one such edge of the capacitive structure and provides
el ectrical connections to the metali HAQAQiﬂiﬁﬁéﬁT%ﬂﬁTﬂgEto t he same edge.
A capacitive property is exhibited 1 ere tne i zed areas
over|lie one another. Capacitive . structures of the type noted above are
exenplified in U 'S. Patent No.: 4,462,062, No. 20 4,448, 340 and No.
4,531, 268. These patentwhtEsﬁﬁaeﬁtibatpsuehiagctnadﬂﬂﬁmpgavéunure may be
advant ageousl! y._nmade w nding...in overlying relati.on on _a dru t webs
of pol yferic #qprﬁcieg%y.'e p?gﬁ‘l“g?"ﬁ eaoéiglgﬁ’gi 8%?85 %2 Igﬁm’%\e#\gf such
filmhas a netcalpgacitivé layersateachoofi vhichpdncludeasra dieksttfibe a
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whi ch are of equal are offset latera such that, as the webs are
slit i APo par SRRAsiterAges of rtherfrpraikiver strusture wandi eppeseddr um
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35 edges offset |ateral inrelatjon to the remainin 2 | ayers. The
Cosul tant str G G of te Gapgeftive structurd"and Frovides

electrical connections to the metallized areas extending
to the same edge. A capacitive property is exhibited
15 where the metallized areas overlie one another.

-

Capacitive structures of the type noted above
are exemplified in U.S. Patent No. 4,462,062, No.

20 4,448,340 and No. 4,531,268. These patents disclose
that such a'capacitive structure may be advantageoﬁsly
made by winding, in overlying relation on a drum, two

g; webs of polymeric film, each providing a dielectric
~ substrate. Each web of such film has a metallized

25 coating on its upper surface, except for a narrow,
longitudinal, demetallized zones, which may be scribed
by laser means, and which divides the metallized coating
into a relatively wide metallized area extending to and
along one edge and a relatively narrow metallized strip

30 extending to and along the other edge. The webs, which
are of equal width, are offset laterally such that, as
the webs are slit into parallel ribbons of uniform width
before being wound on the drum, alternate ones of the
successive-layers of the overlying ribbons have their

35 edges offset laterally in relation to the remaining
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electrodes, and a capacitive property is exhibited where
the relatively wide metallized areas of the successive
layers overlie one another. JFor further background,
reference may be had to U.S. Patent No. 3,670,378 and
U.S. Patent No. 4,229,863, which disclose other examples
of capacitive structures of the type noted above.
Although capacitive structures of the type
noted above as known heretofore have performed well in
many applications, cracking can occur in their
manufacture and in subsegquent operations, particularly
in capacitive structures more than approximately 0.1
inch thick (2.9m). C=dking cenintroduce unwanted variability
in the capacitive properties of such structures.
Usually, when crackinc occurs, a microscopic or
macroscopic separation occurs between two layers of such
a capacitive structure. Usually, such separation occurs
between two central layers of the capacitlve,structure,
at one of its sawed ends or at both of its sawed ends,
whereby an unwanted cavity is formed in which ionic

.contaminants or other conductive contaminants can -
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accumulate, which can reduce the dielectric resistance
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.3 of .the capacitive structure. Furthernore, sone |ayers of the capaCItlve
‘structure may break along a breaking line tending to be generally
perpendi‘cul ar to -such separatlon wher eby the capacitance of the capacitive
5 structure is reduced in an uncontrolled manner. Although there is no
intention to be herein bound to any particular theory, it is believed that
cracki ng occurs because opposite edges of3the respective |ayers of

nmetal lized polyneric filmare 1ocked into the 10. conductive, netallic
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15 cooled. Cracking (when it occurs) is observed when the
discrete capacitors cool. Typically, the inner layers
of the metallic masses noted above are aluminum, which
expands at a rate of approximately 25 X'Io-s“cm/cm/°c.
Typically, the polymeric film is a polyester film, such

20 = as a poly(ethylene terephthalate) film, which expands at
a rate of approximately 17 X 10”6 cm/cm/°c. Aluminum
has a thermal conductivity of approximately 2.37

s watts/cm/oc, as compared to poly(ethylene terephthalate)
film, which has a thermal conductivity of approximately

25 1.54 X 10~> watts/cm/°C. Thus, each of the electrical
contacts has a higher thermal conductivity and expands
at a greater rate, as compared to the layers of
metallized polymeric film. cConsequently, the electrical
contacts tend to separate the layers of metallized

30 - polymeric film before such layers expand. Furthermore,
as cooling occurs, the electrical contacts tend to
contract while the layers of metallized polymeric film
tend to remain expanded. The outer layers of metallized

-polymeric £ilm tend to cool before-the inner layeré

35 cool, whereby the outer layers tend to form a rigid



4 structure, to which the inner layers tend to conformas the inner |ayers
‘cool . Since the upper, outer layers of netallized polyneric film and the .
l'ower, outer layers of metallized polymeric filmtend to conpete for'5 %
adherence of the inner layers of netallized polyneric film the inner

| ayers of netallized polyneric filmthus tend to separate from each other,
so as to forma crack. A polyester filmM such as a pol yethyl ene
terephthalate film is partially crystalline and tends 10 to continue
to cryst al Btruckure cth whigh, éhﬁr inBQGUIJ@NGfS Aend ke f¢onform: asues to
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contribute to cracking as discussed above.

15 Cracks seem to be also attributable to thermal
expansion of adsorbed gases at metallized surfaces of
the layers of metallized polymeric film. When the
discrete capacitors are manufactured, and again when the
discrete capacitors are soldered to substrates, the

20 discrete capacitors can experience temperature changes
from about 300 K to about 500 K, whereby such gases
expand by a factor of 1.66 at constant pressure. While
the expanding gases tend to separate the respective ;,
layers, the outer layers tend to cool before the inner

25 layers cool and to form rigid, expanded structures, to
which the inner layers tend to remain attached.

Finally, as the central layers cool, a crack tends to
form, which is bounded by concave surfaces of the layer
of metallized polymeric film on opposite sides.

30 Because the respective layers tend to be well
laminated, i.e., well adhered from layer to layer, very
high forces are required to separate such layers.
Sometimes, a crack steps through several layers berore
continuing between two adjacent layers. Such a-step-

35 form crack, which requires polymeric film layers to be



conti nui ng between two adjacent |ayers. Such a-step- 35 form crack,

whj ch-requires polyneric filmlayers to be 5 sheared, denonstrates that
sutf high forces tending to cause cracking are exerted. Frequently, a crack
runs the entire width of a discrete capacitor and is sufficiently wide to
allow light to pass through the 5 crack, as may be easily seen under

| ow magni fication, possibly wthout any m&gnification. Cracks as wide as
‘approxi mately 0. 003 inch (0.08 m) have been observed in discrete
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metal | i zed areas on al t HFREALRILY of thREe hpg: e a8 need, to
this invention is addressed, for an improved capacitive

structure, in which unwanted variability due to cracking
15 is minimized.

Accordingly, this invention provides a
capacitive structure of the type noted above, in which
20 thermal stresses tending to cause some of its capacitive
layers to delaminate from one another tend to be
substantially relieved before any of such layers

W, delaminate from one another. |
The capacitive structure provided by this
25 invention comprises an upper substructure and a lower

substructure. Each substructure comprises a plurality
of capacitive layers laminated in stgcked-relation to
one another. Each capacitive layer includes a -
dielectric substrate and a metallized area, which covers
30  a major portion of one surface of the dielectric _
substrate of such capacitive layer, and which extends
only to one of its first and second edges. The
metallized areas on alternate ones of- the capacitive
Jayers in each substructure extend to opposite-edg;s. -
35 The first edges of alternate ones of the capacitive
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- | ayers in each substructure extend to opposite edges. 35 The
first edges of alternate ones of the capacitive | ayers in each
substriucture extend beyond the first edges of the remai nder of the
capacitive layers in such substructure so as to formindentations along the
first edges of such substructure The second edges of 5 al ternate ones
of the capacitive layers in each substrgture extend beyond the second
edges of the remainder of the capacitive |layers of such substructure so as
to formindkayersoin santy sulestructuredgrtend beyomsl tie irse. 10

Mor eover, a S | aye S \ d h per and
over - subst ARER; bf the FEREIAGEy BF tne°capaStEIVE, FYLIETA ek

bondi ng |essuhggrug@ungysaoaq1tbeﬁor-ohadcntaﬁéompp@dqngiﬁhnwfirst

subst ruct ur a su r gwoul d bond to
each ot her Eégégc%ttsﬁa{s)gﬁﬁpm?gg?%&epg‘er ?grt’eu%m"?ch% eferabl y, and
parti%ul ar| §lternade onesisefcthe ¢§P§ﬁét&HP0|1#Nﬁgq aﬁl‘br@ql‘bet ween whi ch

-

the separatg Bs'\:i%%rtdx% Wﬂ%&%ﬂ%oﬁ&etﬂ&dﬂeﬁm@ @ fgd yester film
such as die ectrlc ene t er epht hal at™e f m whet her or
not either Eempiadey wlawﬂs ﬁ&gealﬂxem Plfeemaswumcgwcace

facing the SepiiawdﬂfdﬁweindéheaﬁQBﬁiahlBﬁg'tﬁ@'d&ﬁﬁﬁﬂ'ﬁa es of

polytetrafluor et hyl ene mhlch bonds negligibly (if at aII) to such a film
The separat P ﬂ aﬁ§giﬁgp conveni ently applied by spraying a
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be al ternatiuglgy é’éﬁ@fyséﬂahit h3dst2bie df" the Givpét SAfd’ EOwer
enbodi nent, the separatin

substructures than the upper and lower substructures

15 would bond to each other if each such separating layer
were omitted. Preferably, and particularly but not
exclusively, if the adjoining layers (between which the
separating layer is sandwiched) are. made of dielectric,
‘polyester film, such as dielectric, poly(ethylene

20 terephthalate) film, whether or not either of the
adjoining layers has a metallized area on its surface
facing the separating layer, the separating layer -
contains polytetrafluoroethylene, which bonds negligibly ~~
(if at all) to such a film. The separating layer may be

25 conveniently applied by spraying a colloidal suspension
of polytetrafluorocethylene in a liquid carrier
containing a suitable binder. A discrete layer
containing polytetrafluoroethylene at least at it:-
opposite surféces, such as a film containing or

30 consisting essentially of polytetrafluoroethylene, may
be alternatively used as the separating layer.

In a less preferred embodiment, the separating
layer is a discrete layer containing
polytetraflucroethylene at least at its opposite

35 surfaces, such as a film containing or consisting

-



layer is adiscrete | ayer containing polytetrafluoroethylene at |east at

its-opposite; 35 surfaces, such as a filmcontaining or consisting -7
esséntially of polytetrafluoroethyl ene, as di sposed between an underlying
one of the capacitive layers of the upper substructure and an overlying one
of the capacitive layers of the |ower substructure. In the 5 | ess
preferred enbodi nent, one of the adjoiningzlayers (between which the
separating layer is sandwi ched) can have a netallized area on its surface
fagi ng the sepsdntialbyeof polyptetrafhuoreetiny i Rﬁmﬂ!asndilsbbeedppferl 10
substructure rises_an u a.l.ay [ C p ter film
preferably di 3?%'}3‘(??’& €O?§€€?%£¥éﬁe°bgr§gh% gﬁ‘#i#ﬁ?eaﬁﬁygﬁﬁ ?Swer
substructure|th§LupgeansubetryChgreagad eh sverkyinglone/dfothehe
separating Ia S | gye

pol ytetrafl uoroe‘ﬁéf'eig# géférgﬁtagnégé owerc‘y?}&?éls san%\n cheﬁnbe?ween t he
under | y®Bng | aﬂ@swpméenpgéremhgéweatur enen@f; tktheadjginingajayess t he

| over Substrucg&%gaeﬁnewuﬂéﬁrtuénaebamuﬂt; tl*lﬁyéh"pfé §¥H&Mé‘ﬁ%&f ecafd the

overlying | aye su skructure f pi ece,
such as a fIath%‘ﬁ%oat’%ﬁabnéﬁéhaﬁﬁn?nl ts §qua§ﬁ% fRreing vhhe flattened,

or a folded|mggéaf§t§ hlgyégl |n a suitable wdth when folded. It is
contenpl ated that the separatin ¥ ” n@ L sandwi ched
bet ween the dielectric s Bs?rﬁ?g pPr§ Sﬁﬁsélﬁdﬁ?&ikﬁﬁ %ﬁe UBReR
substraoure asubsmrueturdeoomgriagsranf uddelrdyting l’myerl , such as an
e iElnfheRRdicRbt s B BELAIRY alifebths e
capaci tive | ajpoky (étbytené terephthalate) film, and the lower
" substructure includes an overlying layer of similar
film. Also, the separating layer is a discrete layer
15 containing polytetrafluoroethylene, as mentioned above, -
and is sandwiched between the underlying layer of the
upper substructure and the overlying layer of the lower
substructure. The underlying layer of the upper
‘substructure and the overlying layer of the lower
20 substructure may be a single piece, such as a flattened
~ tube of such film, in a suitable width when flattened,
. or a folded piece of such film, in a suitable width when
S folded. ' :
It is contemplated that the separating layer
25 may be merely sandwiched between the dielectric
' substrate of a capacitive layer of one such substructure
and an intervening layer of dielectric material, such as
an underlying layer or an overlying layer as noted
above, the intervening layer:being sandwiched between
30 . the separating layer and the capacitive layers of one of
the substructures. The separating layer may.be
conveniently provided by a thin coat applied by
spraying, as noted above, or otherwise, to one surface
of the intervening layer.  Preferably, if a metallized
35 surface of one: of the capacitive layers would be



the substructures. The separating |ayer nmay be conveniently provided by a
thin coat applied by spraying, as noted above, or otherw se, to.one surface
.of the intervening layer. - Preferably, , if a netallized 35 surface of™
one of the capacitive |layers would be ot herwi se exposed to a crack al ong
t he separating |ayer, the intervening | ayer covers the netallized surface.
In a nost preferred enmbodinent, which ig a refinement of the nore preferred
enbodi nent  descri bed 5 above as conprising an overlying layer and an
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layer, it is advantageous to provide the separating

15 layer by a thin coat applied by spraying, as mentioned
above, or otherwise to one surface of an underlying
layer of the upper substructure or to one surface of an
overlying layer of the lower substructure, rather than
to provide a discrete layer as the separating layer.

20 Furthermore, the capacitive structure provided
by this invention comprises a first mass of conductive
material covering and extending into the indentations —
formed along the first edges of the capacitive layers of ~
the upper and lower substructures, so as to provide

25 electrical connections to and between the metallized
areas extending to the first edges of the capacitive
layers of the upper and lower substructures, and a
second mass of conductive material covering and
extending into the indentations formed along the second

30 .edges of the capacitive layers of the upper and lower
substructures, so as to provide electrical connections
to and between the metallized areas extending to the
second edges of the capacitive layers of the upper and
lower substructures. The masses of conductive material

35 bond the capacitive layers of each substructure to one



.30~ edges of the capaC|t|ve | ayers of the upper and | ower substructures
Sso as to prqvide electrical connections to and between the metal | i zed areas
extendi ng to the-second edges of the capacitive layers of the upper and

| ower substructures. The nmasses of conductive material 35 bond t he
capacitive layers of each substructure to one 9 anot her and bond the
upper and | ower substructures to each other with the separating Iayer

sandwi ched between such substructures. Cofductive, netallic nasses,

di d ab I d the 5 :
coﬁgﬂgffveangggPFg%&b g¥§§% eo%@%gggfgg?uié"ﬁfg§P8§&rﬂg%§%F§ %ﬁVentlon
Dur i ng Sng f?éaom oghiere witth rthersdéepatratbingt ?ayeapaanﬂw\ieh‘.ew beitwen

e I e en
Peparat i ng 108080 BEFCARAGES, CohA5s: 18] “hBRarTicy miBRlES Ad" |
| ayer and t hedigrussed [aboves, mwmsad%antageouﬁlyhussdpzfm ithe | ayer,
put Nolg !0 Cf AGEselss B idhaudt fe [Met IR alO6FR thé2EbBACT 10N 2

capacitive structure, the capacitive Structure 3 be-then inpregnated with
15 wax, wAtEMOtaw®s proviided by thisid BE?RE Afthe separating |ayer and

ei t her of the adj acent  |miteirig a§°1poﬁ1ﬂgeahean§1lgatﬁdyyygﬁﬂ nts or
oher conduct . coar gl S ON ST ITLARS, BLAEhi LA,
particul ar enbedidse o @‘raa:lcmférdﬂtsamytbeeweenather éaparaw imMg this
oterchie 1o sRYek ANGIIH AindtinotaveR RE RetugbhCchs Feplrating'oo |y
enl arged, crodayeseamidrtlie \adjacént ]:ay)erstoneopppsdt.er eidessift ttheng
separating layer, but not to crack elsewhere. After
thermal normalization of such a capacitive structure,
the capacitive structure can be then impregnated wzth
15 wax, which tends to fill any crack between the
separating layer and either of the adjacent layers, so
as to'prevent any ionic contaminants or other conductive
contaminants from_entering the crack and bridging the
conductive, metallic masses providing electrical
20 contacts.

A particular embodiment of a capacitive structure
in accordance with this invention will now be desdéT¥ibed’
and contrasted with the prior art with reference to the
accompanying drawings, in which:-

25 '

Figure 1 is a greatly_enlarged,_cross-,
sectional view of a capacitive strncture constituting
prior art, portions of such structure being broken out

30 for illustration purposes, and a crack being shown
between two capacitive layers of such structure.

Figure 2 is™a similarly enlarged, cross-
sectional view of a capacitive structure constituting a
preferred embodiment of this invention, portions of such

35 structure being broken out for illustration purposes,

..
T
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prior art,

portions of such structure being broken out 30 for

il lustration purposes, and a crack being shown between two capacitive
layers of such-structure. Figure 2 is a simlarly enlarged, cross-

sectional view of a capacitive structure constituting a preferred
enbodi nent of this invention, portions_of such 35 structure being
broken out for illustration purposes, 19 10 and a crack being shown along a

separating |ayer of suc

efore a detail ed

g itructure 5

descri pti orPRY @i SEACK Peing 8ReVD, 2lONG, & f&P ng A3¥RX OF 8Rehr ed
enbodi nent ggrddterenvention, it is useful to consider a capacitive
structure exenplifying prior art, as shown in Figure 1. As shown in F

1, a capacitive structure 10 10

gure

conprises a group of capacitive |ayers

12, each including a dielectric substrate with netallized areas covering

ong i nal | denet ol BR5RRE, 8, 8e€8i1el bREr kiR CERIIE S0 R 0

14 into a respacitivevstiructuzelconstd tatisigiia \prefexred enbodpmeat

o yourate, Geseslsl IRRIGH! (¢ L el o sdhetdurs Sphottili
4

offset |atera

yinre each

are

er suc e ones of. the

capaci ti ve styueture axempiifyingiprdos axk, a8 shownin Figure el ation

to the renaggiggohﬁyghsFigﬁbgs1inﬁe :
edges of the ca EC|t|ve Iaﬁers 2, ang.,ndentations 22 are forned al ong the
ri gt® edgesCOPPEhEeS 1B gFOPPe Of 1 FOPS fivﬁnqtﬂﬁ?' Hered®and a | over

cover 18, epabluding a dielectrieylsubstratiewitintmetdl i sédcareasmat eri &t

i v strudairéh el ong the left

i ded I h b f f th f
Capati {1 ve Pay8Feng;tHR pRes. Rrsstelad (5 R MAFECERES oy D7 °

consti t ut edsubstroatepcexcept for a narrow, longitudinal,

15

20

25

30

35

demetallized zones 1423 dividing the metallized surface
14 into a relatively wide area 14h and a relatively
narrow strip 14¢c. Alternate ones of the capacitive
layers 12, which are of equal width, are offset
laterally in relation to each other such that alternate
ones of the capacitive layers 12 have their edges offset
laterally in relation to the remaining layers. Thus
indentations 20 are formed along the left edges of the
capacitive layers 12, and indentations 22 are formed
along the right edges of the capacitive layers 12. An
upper cover 16 and a lower cover 18, each being a
single, thicker plate of dielectric material, are
provided respectively at the top and bottom surfaces of
the group of capacitive layers 12. A conductive,
metallic mass 24, which may be constituted by an inner
layer of aluminum applied by a metal-spraying process, a
middle layer of copper applied by a metal-spraying
process, and an outer layer of eutectic tin and lead
solder applied by a dipping process, covers the left
edges of the capacitive layers 12 and covers the left
edges of the upper cover 16 and the lower cover 18. The
inner, middle, and outer layers of the mass 24 are not



~layer. of alumi num applied by a netal -spraying process, a 30  niddle

| ayer of copper applied by a nmetal -spraying process, and an outer “I'ayer "of
eutectic tin and. | ead sol der applied by a di pping process, covers the |left
edges of the capacitive layers 12 and covers the left edges of the upper
cover 16 and the [|ower cover 18. The 35 i nner, mddle, and outer

| ayers of the mass 24 are not differeqgiated in Figure 1. The mass 24
extends above the upper cover 16, so das to forman upper flange 26 bondi ng

t he upper CO\@ifﬂ&réﬁtibeedamﬂCquued ayerwnﬁsémlei:teaaéea%vbhe -
capaci tive structure xt ends beneatg t he Iggsr cover

e heCt 0SNG NBBRE EOVEFalGe 58 B SOnFOI 4Th PEE, E1age
capaci tive | dyonding ehethppéef tovete 16f tbhetheamapac:i/emermaym 12

Simlarly, t S Vi ges f the
capaC|t|¥e Id§€ €H§ iﬁgtlgga °&eFF%a§a§%éﬁi é{Eﬁg{% cover
16 and & he | ooxss czweextendihbenaatm&hexrl@m s:cmenrlq, abovest ko upper
cover Oy f n a v

SO as to forn§§?+ome?6?%g fggggg E#hgg&pp%P.qﬁﬂ% §VF%W3P0%% ange'
34 bond 15 capmitbverlpysrss 126ati&he defite eieqemi tcbel capacitive the
right side ofg{pge€qPraciblve ?h?!ﬁ%!&e ﬁocoﬂiﬂétive}rﬁe Qfﬁiefhﬂﬁﬁﬁ?gg

34, al so serves as a eIevates the | ower cover

relation to d?@Y?EﬁthﬁoﬁgﬁhSreéﬂﬁér°§U acikiveclayers A2 &% 20
the camaci ti weeF1ragtthe 9gneyeld e&uﬁfammmpﬁad cdveshpenanad Ewre 1, a

craek 30 nas {GMdECcRERCTH, o phlf, SU3N A (R Dakly IR
capaci tive | aypper l@owdratépt sboashtocifaxin 2m uppé&df flhangér Gbenanﬁo as to
o oreeks, etbining Boiae. Boyay"ia BN b G Yol ¥ Fhlfe SRR 0
34. The upper flange 32_and the lower flange 34 bond
1s the cover plates 16, 18, to the capacitive layers 12 at
the right side of the capacitive structure 10. Each of
‘the lower flanges 28, 34, also serves as a stand-off
foot, which elevates the lower cover 18 in relation to a
circuit board or other substrate (not shown)'to which
20 the capacitive structure 10 may be'surfece mounted.
| As shown in Figure 1, a crack 36 has formed
between two of the capacitive layers 12, namely two

s inner layers of the capacitive structure 10. As shown,
some of the capacitive layers 12 adjacent to the crack
25 36 have broken,:so as to form breaks 38 along a breaking

line tending to be generally perpendicular to the crack
36. The crack 36 and the breaks 38 have introduced
unwanted variability into the capacitive property of the
capacitive structure 10.

30 In Figure 2, .a capacitive structure 100
constituting a preferred embodiment of this invention
comprises an dpper substrdcture 102 and lower :
substructure 104, as divided by an imaginary plane 106.
The upper substructire comprises a group of capacitive '

35 layers 112, each ihelﬁdihé'a dielectric substrate with



unwanted variability into the capacitive property of the capacitive
structure 10. 30 ' In Figure 2, a capacitive structure 100~
constituting a preferred enbodi nent of this invention conprises an upper ™
substructure 102 and | ower substructure 104, as divided by an inmagi nary

pl ane 106. The upper substructure conprjses a group of capacitive 35

| ayers 112, each including a diel ectri d&ubstrate with 12 netallized

' : f 4 of ‘the dielectri trate, t
for ' narr EERLhTpsHLARaRS GEVAZING he nRes |RUrARGe LIS GF tha ol || zed
surfacilil4diqlechr1elshbnttapd;knxncpt;ﬂék andanrbwuaubndﬁtdhinalﬁ?rrOW
tri C. 0 Ofq of LV, a S , | C are o
cqual wi ot ifenptELTEE8° REne A4l SAPRFLY Fne HEERY 1 Zed ikt .
al ternate ohké bhtoha rejatiiviely Iwide sand® hr4h ahd a aelatividlyet
| at Iy i ti | LU 1 1
iﬁdg:??at?oh’ghﬁﬁéaa?ggéb?%ga%lrg%%%%?%&é Begtopfhégggp?}m*/e | ayers
112, and i rkayeusi 332, 1vbigh axe mt equal vidthigarecoffsess the
capacitive 1248ra11y2 in ke ltit¥orf X5 eddl): otfibf "seh® tHatllAitdiiigeg plate

of dielectric mater I's provjded at the top surface o gr oup
of capacitiQ@e$a9§rShflgﬂP‘H*¥#Yﬂw4‘¥£EBt%L@thﬂ!engQ§ﬁnﬁqQ§§;a.group of

c?paci tive dpysee 13%efd1i]z%b‘i_€ﬁ eréida_ﬂtiaﬁ f(-.j@ ltﬁa s_aﬂaqix%iﬁge ﬂwéhlll each
et M1 200 Kheas Thikel dpcensaiions " fr€ Foiped, 3lohe e defc i ¢
substrate, edgestofothe wapawitivedlayersall2dcantaindentations 2¥re ™
el a1 vely SEP: Sarmef BBl il Efoht Safek ol HHE' Lallielelyd (00110
whi ch are 2bayersofil@gualAnyupper cever 120, | which ip ian sisigke on to each
thicker plate of dielectric material, is provided at the
1S5 top surface of the group of capacitive layers 112. The
lower substructure 104 comprises a group of capacitive
layers 122, which are similar to the capacitive layers
112, each of the capacitive layers 122 including a
dielectric substrate with metallized areas covering the
20 upper surface 124 of the dielectric substrate, except
for a narrow, longitudinal, demetallized zone 1243
dividing the metallized surface 124 into a relatively
wide area 124p in a relatively narrow strip 124¢.
Alternate ones of the capacitive layers 122, which are
25 of equal width, are offset laterally in relation to each
other such that alternate ones of the capacitive layers
122 have their edges offset laterally in relation to the
remaining layers 122. Thus, indentations 126 are formed
along the left edges of thefcapacitive layers 122, and
30 indentations 128 are formed along the right edges of the
capacitivé layers 122. A léwer cover 130, which is
similar to the upper cover 120, is provided at the
bottom surface of the caphcitive layers 122, -
The upper substructure 102 is provided with an
35 underlying layer 132 of non-metallized, dielectric
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* .other. such that alternate ones of the capacitive |ayers 122 have their
edges -of fset. laterally inrelation to the remaining |ayers 122. Thus,

i ndent ati ons 126 are forned along the |l eft edges of the capacitive |ayers
122, and 30 i ndentations 128 are forned along the right edges of the
capacitive layers 122. A lower cover 130, which is simlar to the upper
cover 120, is provided at the bottom surgigce of the capacitive |ayers 122.
The upper- substructure 102 is provided wth an 35 .. underlying |ayer 132

of nog get alt Ll:iaa‘.@%iﬂ £l e‘!’hélEowerléuBEtEﬁbehreThﬂll Qeerp wﬁaé?wm 104 is
provi ded wi an ove ng,l a non iz ctr

mat eri al . (ﬂﬂﬁT%XikF ¥¥ %iﬁ FﬁPr&g%P 4Lué3?£@ 4%yer 132
of the upper mﬁwtam ur‘BhéOﬁveBlyingeXaypr 184t ishasimildyity theer 134 of
t he | ower su 4 1 vide i § t [ | ch serves
as a separatl ﬁ #ﬁ% fﬁ%ég ?%g ﬁgngggﬁEE?Fu%P@Fgﬁﬁﬁﬁagﬁ% ﬂﬂ%’lomer
substrﬁctureeﬂbeptnthmhltheiovaaﬂying layercindl afhdtheochoker ess
aggressively e ek Ly h t VErd{ ¥4 n r 134
and the under |ng %e%%glégx EL BPE §¥§owé§§hhot ime?g%ﬁei#ﬁ %"lég% 136
wer e on1ttedsqﬂ1§sﬁaﬁly aeparatiag %éﬁﬁulhﬁﬁgepmjﬂhﬁrQPPﬁbroethylene

The thin Coatsubgftmt@ffcmeahan&h& 280bECSuBLrRICHIFY Fofldmdal 15
suspensi on of po ytetraf [ uoroethylene in |qU| arrler contai nj ng_ a

sui tabl e bi ndgHch s spadecnt saraytssﬁag *eh KRBS RIFEeRFIVETY

Coati n@, as wlﬁl?é”@vé?WEﬁ? ahwrf L9m Qxawnthadwertpﬁﬁowféﬁ 19§
Hetf on, |11inoi Vari o s a res i & g al ternatively used.
Preferably, ést he ‘P'A@?FgYéPg Ea?ﬁﬁﬂ hS aNgut qﬂfe e e‘?%ﬁ’ﬁgifayer
132 of the umss thistcoatuldél@drendmibtedyepreiferaklyra ifdtefiabe | over
substructure Jg4 NaVEnd Nb6KPEateas2hoPBREAYIERES' Y The thin coat 136
may be conveniently applied by spraying a colloidal
15 suspension of polytetrafluoroethylene in a liquid
carrier containing a suitable binder, a preferred spray
being Crown™ 6065 Permanent TFE Coating, as available
commercially from Crown Industrial Products, of Hebron,
Illinois. Various oils and resins may be alternatively
20 used. Preferably, so as to facilitate handling and
loading, the underlying layer 132 of the upper
substructure 102 and the overlying layer 134 of the
— lower substructure 104 have thicknesses of approximately
1 mil each. Thicker films may be more easily handled
25 but unnecessarily add thickness and cost to the
capacitive structure 100. '

Preferably, the dielectric substrates of the
capacitive layers 112, 122, are poly(ethylene '
terephthalate) film, and each of the aforementioned

30 layers 132, 134, also is poly (ethylene terephthalate)
- film. Poly(ethylene terephthalate) film is preferred
. because of its,dielectric'properties'and because of its
ability to bond to itself and to the metallized areas on
the capacitive Yayers 112, 122. Other dielectric
'35 materials may be alternatively used.
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1 ml each. Thicker filnms nay be nore easily handl ed 25 but
unnecessarlly add t hi ckness and cost to the capacitive structure 100.
Preferably, the dielectric substrates of the capacitive layers 112, 122,
are pol y(ethyl ene terephthalate) film -and each of the aforenentloned 30

| ayers 132, 134, also is poly(ethylene terephthalate) film Poly(ethylene
terephthalate) filmis preferred becaudd of its dielectric properties and
because of its ability to bond to itself and to the nmetallized areas on the

capacitive |ayers. 112Althougly the afaxesaid bayers }3zerdafs AXg be
al ternati v@nows cds se pafatlel ?ﬁl&!&i heeaf a:san@'ebﬁratnlsz thig are shown

as separ at | ece |s con | at'ed by this igventl at such | ayers
may be al tgr"ﬁﬁ i‘P? Ehat; Gé‘&l'b;ip ayexs, Jy Sﬁﬁﬂtg!°iVaPF9Néﬂﬁﬂube of
Such {11 m T % SurTae piese e *"f‘“'“‘“““‘"”?ﬁ‘;r""‘a"'%?d“éﬁt“F;’Lr
such_film jn a su ei

pr ovPded byh?l%lt?‘éﬁ:%ghﬁr "fj%ltt&vﬁ\% ﬁ?&%"&‘@hlﬂrcﬁaf 3?&3 Pﬁ& cogt '
-136. Moreowaichi film, cdnt ansuditable width ivivent fobdéda. Intbdthetather

ot herwi se SR8 e, PoRR Lalian el Ged thy "N BFCSBET of S0 i85 one o
rrpreI di scrﬁifylhqv.'esacthﬁnl woak ddke ?f.hmfthlbnoeotyl an0é6. preferably a

si ngl e such | ayer Si

essgnt ially of ypoI yt eﬁr l'?l%uor o'et#y%e&“&g%ﬂt+§ ttlﬁ\(;g ﬁﬁs‘%&ion
sepdPat i ng thats sathexnthan d-'mﬁbrﬂstrbs‘FQQ%t&?ﬁ iﬂeléﬁd bie spaayring,
substruct Urgg lént ¥BARAURADRVEE oFf C&Wﬁd%flstﬁazovﬁiiyiﬂg Qageqf such

RPREEY v DA RPN N P AL O
Del avare. |Xayers ebntadminyy @pelytetrafluorocethylene, preferably a

single such layer, such as a film containing or

15 consisting essentially of polytetrafluoroethylene, may -
be alternatively used as a separating layer between the
upper substructure ioz and the lower substructure 104,
whereupon the aforesaid layers 132, 134, or one of such
layers 132, 134, may be entirely omitted. A suitable

20 £ilm is Teflon™ film from E. I. DuPont de Nemours &
Company of Wilmington, Delaware. If both of such layers
132, 134, are omitted, or if one of such layers 132,
134, is omitted, a thin coat like the thin coat 136 may ~
be directly applied by spraying, as noted above, or

25 otherwise to the capacitive layer 112 lowermost in the
upper substructure 102 or to the capacitive layer 122
uppermost in the lower substructure 104. It is
preferable, whether the separating layer is provided by
a thin coat like the thin coat 136 or by a discrete

30 layer, to retain the overlying layer 134 of the lower
substructure 102, since such layer 134 covers the
metallized surface 124 of the capacitive layer 122
uppermost in the lower substructure 102. Such surface
124 -would be otherwise exposed to any contaminants in

35 any crack along the separating layer. Furthermore, as
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- 132,_134, are omtted, or if one of such'layers 132, 134, is omtted, a
thin coat like the thin coat 136 may be directly applied by spraying, as

noted above, or 25 ot herwi se to the capacitive layer 112 | owernost in
t he upper substructure 102 or to the capacitive |ayer 122 uppernost in the
| ower substructure 104 It is preferable, whether the separating layer is

provided by a thin coat like the thin cogs 136 or by a discrete 30
layer, to retain the overlying layer 134 of the lower substructure 102,

Frce suoh Bt icHed QiRive | NarEbil 0118 W 266 s ave iseraacit ve
uch surface - Wou

be othermAse%@ﬁ&ﬁﬂﬂjQ§)29%”?%&?3§$H8ﬁ9§gﬁxa§§e‘ any crack al ong the
separating | ayer. Fur thetomdect ive, mb?amdu mass A0/, wivich aomayobes and
resins are us i nst 0 r 0 e
metallic mas?ealﬁf‘t%? % é3§g§é§§%t ggggu yti?bc‘)J e"x{‘%ﬁfé O‘gfiugihl\‘ﬁﬁgxrn
N ?yer 5f al uapplieéd by mppﬁtaﬂ-spramwm.n@ mm@ %Yﬁrdﬁfe | ayer
of copper a

pper aPRiddie, &ﬁ%@rsgpsaﬁbgal%gegﬁaga GHbl!! Cind AR’ ofter

eutectic tin process covers the left

p
edges of the Mmmmfmte@ug Eiﬂ aﬂ% |apr}iedobyfat he upper

10 subst 1, lefo O¥8Y hng:hleal%rftl tde teesapabstivet ure
104, and the d@p‘wﬁ? ?égﬁrs&?Zu‘ﬂ as%ﬂ?egsu per cove?§120 and the

| ower cover dFyershkl2pnrkhe wpderd s 134 & e WePREss 140 are
not dif er entdiSeradt it €U162 7. thee overdylsiy @sywawoue the lowelre upper

e capaci 11 Vs eiQbnd "1 4RR"holl WK caRRaIIINE AN Er ¢ EE2  CBE UelEY 15,

so as to formas tl@é\mpﬁéﬁngevéﬂlh@ndmdgmeellm caver 130. t oThee .

capaci tive |a¥§%§r}lzid§i80ngﬂﬁt ohter layers of the mass 140 are not
differentiated in_Flgure 2. The mass 140 extends above

15 the upper cover 120 so as'to form an upper flange'142
bonding the upper cover 120:to the capacitive layers
112. The mass 140 extends beneath the lower cover 130
so as to form a lower flange 144 bonding the lower cover
130 to the capacitive layers 112. A conductive,

20 metallic mass 150, which ﬁay be similarly constituted,
covers the right edges of the capacitive layers 112, the
ﬁnderlying layer 132 of the upper substructure 102, the

~ overlying layer 134 of the lower substructure 104, and
the capacitive layers 122, as well as the upper cover

25 120 and the lower cover 130. The mass 150 extends above
the upper cover 120 so as to form an upper'flange 152,
and below the lower cover 130, so as to form a lower
flange 154. Each of the lower flanges 144, 154, also
serves as a stand-off foot, which elevates the lower

30 - cover 130 in relation to a circuit board or other
substrate (not shown) to which the capacitive structure
100 may be surface mounted.

. buring and following thermal normalization,
the capacitive structure 100 tends to crack

35 preferentially between the separating layer provided by
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20 - nmetallic mass 150, which may be simlarly constituted, covers theiﬂ -
ri ght- edges of the capacitive layers 112, the underlying |layer 132 of the,
upper substructure 102, the overlying |ayer 134 of the |ower substructure”

104, and the capacitive layers 122, as well as the upper cover 25 120
and the | ower cover 130. The mass 150 exjends above the upper cover 120 so
as to forman upper flange 152, and bel the I ower cover 130, so as to

forma lower fl a 154. .Each. of | ower fl anges, 144 . serves as
a stand- of f ’f'tbﬁt,gﬂiﬁi crak gé? e%“‘i E§‘$ oo °§%¥ngcb9¥Fr1§§%i ﬁaér ion to a
circuit boardpperosabstaurture c1§2ptandopogsiblyhbetwieen theacitive
structure 10 rf ace “a [4 and

fol |l ow ng th%?ﬁg¥ag'§‘f%fgll1‘¥ﬂ’f (r)?#laﬁ&eld c%ag'?i \t/'éhs‘t F&&tu}é' 6133‘4 s to
crack 35 oyerlyiong: ilayer bkidcef the loyerasubgtruptune ddddedusy 16
the tlgn co 3642 ' I h rz%HQ re
102, g%d pogé?%|§°bg?§%2§ the s%%%?gtiﬁleéglgg.gé??ngﬁ Eyqﬁhe t§*ﬂQ§%;t 136 °
and the overthengapagdtive strugturei00s thergapacdtiye stamuoture not to

crack el sewhgpg. _isAfﬁﬁfr f&d WoENBha% 2t YRICR' tbhﬂscwcﬁtlir’%r@t ructure
100, the capacitjve structure 100 is éfgrefnated w th wax, which tends to
.fill any cratkagk: Retvaen the separatingclayer; Adefined by the, thin 136

and ei tgelr3 oéohlte 13d aﬁﬁmteiemrsusugb ﬁajibgntfhgyesz,a@odﬁ%ss;mu; in
 9urq 2, et uegtal il Wih8L FEREH 4 "ErbURSH M e e e,
conductive candatheanreidrlyingt ayey 132 ofatheaunpper dyibsfipucture
conduct ve. 1827 e JF S pedant oy 14t contabllehbe B Sune
Okl ahorma.  Heronductiive i¢ontaninantsnfroni apteripgr the crack and
bridging the conductive, metallic masses 140, 150. A
15 suitable wax is Bee Square Amber™ wax, as available
commercially from Petrolite Co., of Tulsa, Oklahoma.
Herein, directional terms including "upper",
"lower", "left", "right", "overlying", "underlying”,
"uppermost", and Ylowermost®™, are referred to a
20 capacitive structure in a convenient orientation, as
shown in the drawing, but are not intended to limit this
invention to any particular orientation.

25



_"lower”, "left", "right", "overlying", "underlying", "uppernost", and
“lowernost”, are referred tpo a 20 capacitive structure in a convenient
of+entation, as shown i:n the drawi ng, but are not intended to Iimt this
invention to any particular orientation. 25 17 CLAIM5 1. A capacitive
structure conprising an upper substructure and a | ower substructure, each
substructure conprising a plurality of Qfacitive layers 5 | am nated in
stacked rel ation to one another, each capacitive |ayer having opposed first
and second egii&EMSeach capacitive |ayer including a dielectric substrate

and a netallized area, whlca %%F@EiéﬁJE” r@@éﬁkgncgﬁﬁggwéﬁgh%@Fe of the |

dielectric substrate of “suc capaciiive extends only
to one of tpperssubstractyre angea &ommlehgﬁcustwel. apéch t he

metal | ized aé@ﬁéti‘ ctllie’ egg%ﬂ%%go f@Pﬁéyt brechaxeﬁ%w@

substructure exten |ng to site the first ed ges of al t ate ones
of thé capactamipated qghdHDSGBQtFHGF FEveQPGHdlng beyond. _

the first edggpaelitive n&wwdﬁvm tdpposedcEitEe hAdcseconds edyes,
substructure so as to f, rn1| dent atj o ong_t uch
subst r uct ur €2a8¢ReC2P2 o1 éi"l‘&r‘?‘ﬁ’ég oﬂe@gﬁief:ﬁg%ag&gﬁ%l % ayers
in each 20 andsabmbltlafmwndamﬂl nhivly cwovébs acmajdreportion (o
| ndent at1 onsoBPoRGEEATe, B Rl ikt SURBLFHERIBR B8R 2000 [l e
strud@re fucapacitdwer ilaiyer and eﬂdtch)rax‘bepdsaotlﬁg tayonesarfd\hlt&\ed 25
o ol o FEPEE ARA SRUnd s Ut Sien SBhpapIElvaRaVEY, "eg o PP 0
upper metallized areas on alternate ones of the capacitive
layers in each substructure extending to opposite edges,
the first edges of alternate ones of the capacitive
15 layers in each such substructure extending beyond the
first edges of the remainder of the capacitive layers in
such substructure so as to form indentations along the
first edges of such substructure, the second edges of
alternate ones of the capacitive layers in each
20 substructure extending beyond the second edges of the
remainder of the capacitive layers of such substructure
so as to form indentations along the second edges of
N such substructure, the capacitive structure further
~ comprising at least one separating layer sandwiched
25 between the upper and lower substructures, each such
separating layer being made of a made—ef—a material
bonding less aggressively to at least one of the upper
and lower substructures than the upper and lower
substructures would bond to each other if each such
30 separating layer were omitted, the capacitive structure
further comprising a first mass of conductive material
covering and extending into the indentations formed -
along the first edges of the capacitive layers of the
‘upper and lower substructures, so as to provide
35 electrical connections to and between the metallized
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and | ower substructures than the upper and | ower substructures would bond
to each other if each such 30 separating |ayer were onmtted, the
capacitive structure further conprising a first mass- of conducti ve material
covering and extending into the indentations forned along the first edges
of the capacitive layers of the upper and | ower substructures, so as to
provi de 35 el ectrical connections tggand between the nmetallized

areas extending to the first edges of the capacitive |ayers of the upper
ang I omerdsuﬁwc&xtasdig@dw theotdrsts edyes @Liklie veapgbetlteb cgveri n?
and extendi nto the.Jd ndentation econ edges o
The capaci t RAYSER HE Eae WEper 8RA. 1 uHE, slikddiues coand . 1o

provi de el eecord wasscofi condactive matexrdak hmmhhmaad ar eas

over  subst AATREERd{ in€Q7Ee nhlheest ?*‘ve‘”‘*'i Afody HE JERERE"

capachtive |ledges of thehcapacitiveulayersomf &he nmpmdandnapugrt he upper °

and | ower sARELFaCEaFeh? E@CESOEBePrWVKQJ 2 e nﬁoha&e& eI ched

bet ween the upper _and | ower substruc e capacitive

res, where
structure | t@xpdbetveen the pptalifz téﬁ"o?'ﬂ@; ing E&u&'—@‘sorre of

the capacit Iy@céﬁaeéagée ézlemnahgabritm\mawmsf eﬁe ﬁgp&&ahlrm | ayer
tends to separate fro east o

nk gg 3@& r sugﬁtr tures,
t her eby substOWeF .PRPSERUGEREGS A §uE‘H ‘F%F VE&npa
capagiot i ve ASondingathescapacitizec layensont asmlhesubﬂtribeumpw tive

et ween ¢ he UibcPRRrneroRbn° bflednl, Mel ubiiek 3 Loupl,  ULOL TICT O of
claim 2 25 substrutturesntoi each athext atitinithe |separatingelayer c
material betygeRyi BRedCBatabeNIthd)y Appdt! dHE FowdFCsubstructures,
whereby, if the capacitive structure is exposed to
b 83 thermal stresses tending to cause some of the capacitive
layers to delaminate from one another, the separating
layer tends to separate from at least one of the upper
and lower substructures, thereby substantially to
alleviate such stresses, before any of the capacitive
20 layers delaminate from one another,

2. The capacitive structure of claim 1
comprising a single such separating layer sandwiched
between the upper and lower substructures. ~

3. The capacitive structure of claim 2

25 further comprising an intervening layer of dielectric
material between the separating layer and one of the
capacitive layers of one of the substructures.

30 . K -
4, The capacitive structure of claim 3, .
-vwherein the intervening layer covers metallized areas on
one surface of one of the capacitive layers of one of
the substructures. ' '
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" capagitive layers of one of the substructures. 30 4. The capacitive

“-structure of claim 3. wherein the intervening |ayer covers netallized areas
ol one :surface of one of the capacitive layers of one of the substructures.
19 5. The capacitive structure of claim2 wherein the upper substructure
conprises an underlying |ayer of dielectric material, wherein the |ower
substructure conprises an overlying | ayeggof dielectric 5 material, and
wherein the separating |ayer is sandw ched between _,the underlying | ayer of

age6up$ﬁr substructure agg t&aeoFepF;ﬁnggbazttugtﬁﬁuadgn?IaSubztrugture.
: e capacitiyve structure of  clai rein.the dielectri ubstrate
of each capag' ’R?ehlS e “Paﬁgr sﬂ?s&’é‘%b‘f’ﬁ %P%\?(’ﬁ"fgﬁénf‘f'ﬁﬁr%ipgi n the
upper substrlayer apnjielectricumiterialg wherein thellomterc, pol yester
film wherei r.su re..in [ .
dielectric, %&tb%gs"gﬁ?FémQEQE%&E &Er 3?‘ ngltv %gﬁgg'g’%r 3?3’??4991 I#e‘#%ﬁécehc
cont ai Bs pol maderkalior andhyhereinnthes separatingd Lasmer os tsandwiichedi ng
m 2

| ayer of the : r RS eV | b

subst ruct ur o PeAeer Hhe  URUKET ARG waFeR B LhaDurie, dibatiuctiige

di el ectric sa@nst rthe everdyingajayer ¢f the lower suhstmjchuxesic,

pol y(ethyl ene terephthalate) film wherein the upper substructure conprises
an underlying |ayer of dielectric, poly(ethylene terephthalate) film
wherein the | ower substructure includes an overlying |ayer of dielectric,
pol y(gohyl ene terephthalate) film 35 and wherein the separating |ayer
cept ai ns ' _

6. The capacitive structure of claim 2

wherein the glielectric substrate of each capacitive

15 layer is dielectric, polyester film, wherein the upper
substructure comprises an underlying layer of
dielectric, polyester film, wherein the lower
substructure includes an overlying layer of dielectric,
polyester film, and wherein the separating layer

20 contains polytetrafluoroethylene and is sandwiched
between the underlying layer of the upper'substructure
and the overlying layer of the lower substructure.

25

.7. The capacitive structure of claim 2
wherein the dielectric substrate of each capacitive
30 layer is dielectric, poly(ethylene terephthalate) film,
wherein the upper substructure comprises an underlying
layer of dielectric, poly(ethylene terephthalate) film,
wherein the lower substructure includes an overlying
layer of dielectric, poly(ethylene terephthalate) film,
35 and wherein the separating layer contains
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20 ,pol ytetrafl uoroet hyl ene and i s sandw ched between the underlying |ayer_ .
of the-upper substructure and the overlying | ayer of the |ower L
substructure. 5 8...The capacitive structure of any one of the preceding 10
cl ai ms, wherein the separating | ayer contains _

pol ytetrafl uoroethylene. 9 . The capacitive structure of any one of the
precedi ng clains, wherein the separatingglayer is provided by a thin coat
applied to one surface of one of the overlying and 15 under | yi ng

subst r uct urgélyt@traflaciiiitliyleife dnd/Cis eanaiiehwdobotweet aE 1 to 8,
20 wherelatge iﬁp&r’?tln a%gr |sforrreg s a,discrete layer

cont ai ni ng % 9F yri | IR er® Unpex gu ﬁgﬁ?f“ﬁ‘\?@ e of any
precedi ng céveriiydingy layei: @it vlowvercsubstucture.f il | any separation

bet ween the separating |layer and either 25 - substructure. 12. A
capacitive structure substantially as described with reference to Figure 2
of t!%e acconpanyi ng draw ngs. H

8.. The capacitive structure of awy ae cof the precading
10 claive,. vherein. the agparating layer contains
polytetrafluoroethylene. ’

9. . The capacitive simaxxchme of ay e of the precading clairs,
wherein the separating layer is provided by a thin coat
applied to one surface of one of the overlying and

15 underlying substructures.

10. The capacitive stn::umcfay ae of claims 1 1o 8,
20 wherein the separating layer is fomed as a discrete layer
containing polytetrafluorocethylene.
11. The capacitive structure of any preceding

claim being impregnated with wax tending to f£ill any ~
separation between the separating layer and either
25 substructure.

12. A capacitive structure substantially
as described with reference to Figure 2 of the
accompanying drawings. '
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