
PATENT SPECICATION   (11)  1 580 700 (21) Application No. 33725/77  (22)
Filed 11 Aug.  1977      (19) (31) Convention Application No. 714297 (32)
Filed 16 Aug. 1976 in (33) United States of America (US) (44) Complete
Specification Published 3 Dec. 1980 (51) INT. [err]    H01G 1/035 (52)
Index at Acceptance h1m ca H1S  12' 5 EW (54) QUADRIPLANAR COMPONENTS/ (71)
We, CORNING GLASS WORKS, tor which has high volumetric efficiency, a
corporation organised under the laws of the  does not require component
orientation State of New York, United States of Amer- other than polarity
orientation during hand- ica, of Corning, New York 14830, United  ling or
attachment to a circuit, is rugged, 5  States of' Americ /do hereby declare
the  and overcomes the heretofore noted dis-  50 invention for which we
pray that a patent advantages. may  be granted to us and the method by
According to the present invention, there which it is to be performed, to
be particular- is provided a quadriplanar component com- ly described in
and by the following state- prising an electrically conductive compo- 10
ment:                                 nent enclosure open at one end, the
opening  55 This invention relates to planar termin-  defining edge portion
of said enclosure ated electrical components, and more parti- forming a
quadrilateral, said'' enclosure cularly to an encapsulated capacitor and
forming one electrode of said component, a method such as solid electrolyte
capacitors  component element; a lead fixedly attached 15  having planar
external terminal connec-  to said element, said element being disposed
.60 tions.                                within said enclosure in
electrical relation- Direct mounting of electrical compo- ship therewith
with said lead extending nents, such as solid electrolyte chip capaci-
outwardly from said open end substantially tors having relatively small
size, is particu-  perpendicularly to the plane of said quadri- 20  larly
useful in thick and thin integrated and  lateral; and a flat member having
opposing  65 hybrid circuitry. Heretofore, capacitors of flat surfaces,
said surfaces substantially cor- this type have either been un-encapsulated
responding in size and shape to that of said or moulded. The
un-encapsulated capaci-  quadrilateral, said flat surfaces having an tors
require very careful handling and have  aperture therein suitable to
accommodate 25  weak protruding terminal' electrodes. In  said lead, the
outwardly extending end of  70 addition, they are difficult to solder to an
said lead being disposed within said aper- electrical circuit without
resulting in elec- ture and said member being rigidly attached trical
failures. In the case of moulded  to said lead with the planes of said flat
capacitors, the moulding greatly reduces the  surfaces being substantially
perpendicular to 30  volumetric efficiency of the capacitor having  the
longitudinal axis of said lead, the  75 a given capacitance-voltage
relationship.   peripheral edges of said member being Connections have been
made to the subs- substantially parallel to the opening defining trate by
reflow soldering, brazing, welding  edges of said enclosure,  said lead and
or' other means. In the past, it has been  member forming the other
electrode of said 35  essential for planar terminals to share the
component. The component of this inven -  80 same plane at all times
including packaging, tionis "quadriplanar"because the geometry handling,
and even during the assembly of of the component is such that connection to
the components  to the 'terminals. Existing  each of the electrodes of the
component can components of the planar type have the  take place in any of
four planes. 40  problem  of positioning on substrates since    According
to another aspect of the pre-  85 they can be attached on one plane only,
thus  sent invention there is provided a method of making proper
orientation  indispensible in  forming a quadriplanar component compris-
their use.                            ing the steps of forming a unitary
electrically It is an object of the present invention to  conductive
capacitor enclosure open at one 45  provide a fully -encapsulated planar
capaci- end, providing a component element with a  90    2
1 580 700                                      2 lead fixedly attached to
said element, dis-  conductive enclosure 12 becomes one dlec- 



posing sai component element within said  trode of the resulting device.
Lead 14 is enclosure in electrical connection therewith  fixedly attached
to element 10 for electrical with said lead extending outwardly from
continuity therebetween. Lead 14 may be 5  said open end, providing an
elongated  attached by any means known in the art  70 metallic strip having
a plurality of apertures  such for example as welding, soldering, and a
plurality of breakaway notches  sintering into a body of particles, or the
like.       - formed therein, each said aperture being  As will be
understood, the connection be- intermediate to said notches,the portions of
tween lead 14 and element 10. must be 10  said strip between said breakaway
notches  sufficiently rigid so as to provide both  75 substantially
corresponding to the size and  electrical continuity as well as physical
shape of said open end of said container,  integrity. disposing the
extending end of said lead in    Element 10 is encapsulated within enclo-
one of said apertures, fixedly attaching said  sure 12 by encapsulating
material 16 to seal 15  strip to said lead for electrical continuity  the
element. Suitable materials for encapsu-  80 therebetween, the plane of
said strip being  lating material 16. may be epoxies, silicones,
substantially parallel to the plane of said  plastic resins or the like.
Referring addition- open end of said enclosure and substantially  ally to
Figure 3, there  is shown a. flat perpendicular to the longitudinal axis of
said  member 18 within which -is formed an 20  lead, and breaking said
strip along two of  aperture 20. Flat member 18 has an integral  85 said
breakaway notches one on each side of  part a transverse' member 22
protruding the aperture in which said lead is disposed,  from the planar
flat surfaces of member 18. the portion of said strip attached to said lead
Flat member 18 is fixedly attached to lead 14 being substantially
co-extensive with said  by disposing lead 14 within aperture 20 in 25  open
end of said enclosure and spaced  such manner that the plane of flat member
90 therefrom.                               18 is substantially parallel to
the plane of the In the accompanying drawings;          open end of
enclosure 12. Both the open Figure 1 is an oblique view of a quadripla-
end of enclosure 12 and the flat surfaces of nar component constructed
according to the  flat member 18 comprise a quadrilateral of 30  present
invention,                        substantially the same size and shape.
flat  95 Figure 2 is a cross-sectional elevation of  member 18 is attached
to lead 14 by the quadriplanar component,         soldering, resistance
welding, laser welding, Figure 3 is an oblique view of a flat  or like
methods so that its flat surfaces are member comprising one electrode of
com-    substantially coextensive with the quadrila- 35  ponent,
teral formed by the open end of container 12 100 Figure 4 is a top view
illustrating an  while simultaneous being substantially per- elongated
metallic strip including a plurality  pendicular to the longitudinal axis
24 of lead of the flat members illustrated in Figure 3,  14. Thus, as will
be understood,' the aper- Figure 5 is an oblique view illustrating the
ture formed in flat member 18 must be such 40  method of forming a
plurality of quadripla-  as to allow lead 14 to  be disposed and  105 nar
components of the present invention,  located therein to permit member 18
to be and                                      substantially coextensive
with the opening Figure 6 is an oblique view illustrating  in enclosure 12.
By properly forming mem- another step of the method of forming the  ber 18
and positioning transverse member 45  quadriplanar component of the present
in-  22, lead 14 may be disposed within aperture 110 vention.
20 so that it rests against transverse member It is. to be noted that the
drawings are  22 permitting proper location of member 18 illustrative and
symbolic of the invention  while simultaneously providing physical and
there is no intention to indicate scale of  support for lead .14. Although
aperture 20 50  relative proportion of the elements shown  has been
illustrated in the Figures as an  115 therein. Although the present
invention will  elongated aperture, such shape of an aper- be described in
connection with a solid  ture is by no means necessary and any shape
electrolyte tantalum capacitor, the present  of aperture is suitable for
the purposes of invention is not limited thereto and is  the present
invention so long as it permits 55  applicable to quadriplanar electrical
compo-  the lead to be accommodated and permits 120 nents in general and
the method of their  the disposition of flat member 18 in such
encapsulation.                           position as heretofore described.
Referring to Figures 1 and 2, there is    After flat member 18 is suitably
affixed to' shown a solid tantalum capacitor element 10  lead  14, element
10 is suitably encapsulated 60  disposed within open ended enclosure 12.
and provides the quadriplanar characteris- 125 Element 10 may be any
suitable electronic  tics of the present invention. Lead 14 and 



element such as that illustrated in U.S.A.  flat member 18 comprise one
electrode of Patent No, 3,850,764. Element 10 is dis-  the component or
device, and in an electro- posed within enclosure 12 in an electrical  lyte
capacitor the anode electrode, while 65  relationship therewith so that
electrically  enclosure 12 comprises the second or 130    3
1 580 700                                          3 cathode electrode.
trical continuity between each such lead and As' will be understood,   a
structure as  strip 26 by means of resistance welding, heretofore described
permits  easy commer-  laser welding; soldering or the like. After cial
handling as  by vibratory feeders, strip  strip 26 is attached to each
respective lead 5  feeders or  the like, and can be' properly  14, the
excess portion of leads 14 indicated   70 attached to a circuit regardless
on which of  by reference numerals 34 is then sheared off the four side
surfaces of the enclosure 14 the  as illustrated in Figure 6. The remaining
device is ultimately placed on the 'circuit  portion includes a strip 26
with a plurality of since each side is in electrical continuity with
capacitor units 30 electrically' connected 10   all. other sides while each
edge of. flat  thereto. Such a strip may be used commer-    75 member 18 is
in electrical continuity with  daily in trip form wherein the strip may be
each other edge and also with lead 14. No  broken apart or  sheared along
notches or orientation during handling or attachment is  perforations 28 at
the point of utilization or nece ssarywith the device of the present  may
be broken aparor sheared immediate- 15   invention other  than polarity
orientation   ly and packaged and utilized as individual  80 Referring
now  to Figure 4, there is  discrete capacitors. illustrated  a strip 26
including a plurality of   As illustrated in Figure 4, each flat flat
members 18 together with their trans-  member 18 is separated by a pair of
notches verse members 22.  Such a  strip  may be  or perforations 28 so
that a portion 36 of 20  readily manufactured by simply stamping  strip 26
becomes waste matenal. Such por-   '85 out transverseinembers 22 which
simul-  tions 36 may be utilized for engagement taneously form apertures
20. Strip 26 may  with strip utilization machines when such also be
provided with a plurality of break-  capacitors are used in strip form.
That is, away notches or perforations 28 so as to  portions 36may
forexample have apertures 25   permit a long line of components or a
therein to accommodate the utilization  90 continuous line of components
to be formed  apparatus whereby strip 26 with the capaci- in a strip and
thereafter broken apart for  tors may be advanced by the  utilization .
packaging and shipping, or may be shipped  apparatus, the capacitor
attached to  its as a strip and utilized in that fashion, where  desired
circuit, and the strip broken apart at 30  upon, they would be broken apart
as needed  notches or perforations 28. The strip  is  95 in the utilization
process of the electrical  thereafter advanced to the next circuit for
components.                                attachment of the next capacitor
in like Referring also to Figures 5 and 6, there is  manner. However,
portions  36 -are -not illustrated a method of forming long strips
necessary and, if desired, may be eliminated 35  of  capacitor sections. A
plurality of solid  whereby each' flat member 18 is merely  100 tantalum
capacitor pellets are formed by  separated by a single set of notches or
sintering 'a quantity of tantalum  particles  perforations 28 from the
next flat member about each of a plurality of tantalum leads  18, whereby
no waste or strip-26 material is and  the pellets are 'thereafter processed
to  caused. 40  form capacitor elements 10 as described in    As a typical
example, a plurality of 105 the aforesaid U.S.A. Patent No. 3,850,754.
capacitor elements formed as described in capacitor  elements 10 are then
disposed in a. the aforesaid U.S.A. Patent No. 3,850,764, plurality of open
ended enclosures 12 and  with leads sintered 'into the pellets were sealed
therein with  encapsulating material  disposed in a plurality of open
ends, solder 45. permitting only a portion of the leads to  plated brass
enclosures so as to fit snugly  110 extend there beyond comprising
capacitor  therein and make electrical contact there- units 30. The ends
of'extending portions of  with. The open end of the enclosures leads 14 are
then spaced apart and the ends  forming a quadrilateral were potted or '
are resistance welded to ametalplate 32 to  encapsulated by disposing a
quantity of 50  maintain the predetermined desired spacing  epoxy'resin
therein until the enclosure was 115 - between capacitor units 30 and to
have them  'substantially filled. The tantalum leads were all aligned
Plate 32 may be formed of nickel  then equally spaced apart with the ends
of 



alloy, stainless stee or the like. A prepared  the leads contacting a
stainless steel  plate strip 26 having suitable apertures formed  and the
enclosures aligned. The leads were 55  therein to accommodate leads 14 and
being  resistance welded to the stainless steel plate  120 ,   marked off
by a  plurality  of notches or  to maintain the desired spacing and align-
perforations2 to permit subsequent break-  ment. Thereafter, a nickel alloy
strip as ing apart of strip 26, is. disposed intermedi-  illustrated in
Figure 4 having a plurality of ate capacitor. units 30 and plate 32 with'
apertures formed therein was disposed   in- 60.  apertures 20 surrounding
each respective  termediate the capacitor units and the stain- 125 lead 14.
Each transverse member 22 of strip  less steel strip, and resistance welded
to the 26 is disposed adjacent' each respective lead  leads so that each
flat member portion of 14 to provide a means for physical support  the
nickel alloy strip was substantially para- and subsequent attachment. Each
lead 14 is llel to the plane of the opening of each 65  thereafter fixedly
attached to permit elec-  enclosure and substantially perpendicular to .130
'1 580 700                                     4 the longitudinal axis of
each lead. Strip 26  claimed in claim 1, further comprising.a and
consequently each flat member portion  quantity of encapsulating material
disposed thereof was. spaced apart from the enclo-  over said component
element within said sure. The excess portion of each lead, that is
enclosure. at the'.open end thereof. 5  the portion  attached to the
stainless steel.   3. A  quadrilanar component  as  70 plate  was
thereafter sheared along the nick- . claimed in either preceding claim,
wherein el alloy strip separating the strip from the  said flat member
further comprises a unitary excess portion of the leads. The nickel alloy
transverse member adjacent said aperture strip was 'thereafter broken apart
or sheared  and said lead. 10  along notches or perforations formed there-
4. A. quadriplanar component as  75 in leaving a flat member portion
thereof  claimed in any preceding claim, wherein attached to each
.respective lead. the  flat said flat member is spa    om said enclo-
member portions  were substantially co-  sure. extensive with the open end
of the enclo-   5. A  quadriplanar  component as ,15   sure. Each enclosure
comprised the cathode  claimed in any preceding claim, wherein  80
electrode of the capacitor while the lead and  said component element
comprises'a porous flat member comprised the anode electrode  tantalum
pellet. thereof.                                  6. A  quadriplanar
component as It was found that capacitors as hereina-  claimed in any
preceding claim,. wherein 20  bove described were readily adaptable to '
said component is a capacitor.         85 vibration feeding wherein all the
cathodes    7. A quadriplanar component substan- and all the anodes would
be aligned and  tially as described  with reference to 'the .were available
for attachment to a. desired  accompanying  drawings. circuit no matter
which side of the enclosure    8.  A method of forming a quadriplanar 25
nor which edge of.the flat member con-  component comprising the steps of
forming    90 tacted the: desired portions of the circuit.. No  a unitary
'electrically conductive capacitor further orientation of any sort was
neces-  enclosure open at  one end,  providing a sary. The. components
would thereafter be  component. element. with  a lead fixedly attached to
the  circuits in any manner well  attached to said element, disposing said
30  known in the art.                        component element within said
enclosure in  95 As will be  understood, electrical compo-  electrical
connection therewith with said nents other than electrolytic capacitors may
lead extending outwardly from 'said open also be encapsulated in accordance
with this  end, providing an elongated metallic strip invention. Such
components may be resis-  having a plurality of apertures and a plural- 35
tors, ceramic  capacitors and the. like.  ity of breakaway notches formed
therein, 100 WHAT WE CLAIM  IS:       each said aperture being intermediate
to 1. A quadriplanar component compris-  said notches, the portions  of
said strip ing an electrically conductive component  between said breakaway
notches substan- enclosure open at one end, the opening
tiallycorresponding to the sizeandshapeof 40  defining edge portion of said
enclosure  said open end of said container, disposing. 105 forming a
quadrilateral, said enclosure  the extending end of said lead in one of
said' forming one electrode of said component, a  apertures, fixedly
attaching said strip  to said component element; a lead fixedly attached
lead for electrical continuity  therebetween, 



to said element, said element being disposed  the plane of said strip being
substantially 45  within said enclosure in electrical connec-  parallel to
the plane of said open end of said  110 tion therewith. with said lead
extending  enclosure and substantiallyperpendicular to outwardly from said
open end substantially  the longitudinal axis of said lead, and
perpendicularly to the plane of said quadri-  breaking said strip along two
of said'break- lateral; and a at member  having opposing  away notches one
on each side of the 50  flat surfaces, said surfaces substantially cor-
aperture in which said lead is disposed, the 115 responding in size and
shape to that of said  portion of said strip attached to  said lead
quadrilateral, said flat surfaces having an  being substantially
co-extensive with said aperture therein suitable to accommodate  open end
of said enclosure  and spaced said lead, the outwardly extending end of
therefrom. 55  said lead being disposed within said aper-     9. A' method
as claimed in either  of  120 ture and said member being rigidly attached
claim  8  further comprising  the step of to said lead  with the planes of
said flat  disposing a quantity of encapsulating mate- surfaces  being
substantially perpendicular to  rial over said element within said open end
the  longitudinal axis   of. said lead, the  of said enclosure. 60
peripheral  edges of- said member being    10. A method as claimed in
either one. 125 substantially parallel to the opening defining  of claims 8
or 9, further comprising forming' edges of..said  enclosure, said lead and
a transverse member adjacent each  said member forming the other electrode
of said . aperture in said elongated  metallic strip. component.
11. A method as claimed in any one of 65    2. A  quadriplanar component as
claims 8 - 10 further comprising forming  130    1 580 700 the longitudinal
axis of each lead. Strip 26  claimed in claim  1, further comprising a and
consequently each flat member portion  quantity of encapsulating material
disposed thereof was spaced apart from the enclo-  over said component
element within said sure. The excess portion of each lead, that is
enclosure at the open end thereof. 5   the portion attached to the
stainless steel    3. A  quadriplanar component as   70 plate was
thereafter sheared along the nick-  claimed in either preceding claim,
wherein el alloy strip separating the strip from the  said flat member
further comprises a unitary excess portion of the leads. The nickel alloy
transverse member adjacent said aperture strip was thereafter broken apart
or sheared  and said lead. 10  along notches or perforations formed there-
4. A  quadriplanar component as   75 in leaving a flat member portion
thereof  claimed in any preceding claim, wherein attached to each
respective lead. The flat  said flat member is spaced from said enclo-
member portions were substantially co-  sure. extensive with the open end
of the enclo-    5. A  quadriplanar component as 15  sure. Each enclosure
comprised the cathode. claimed in any preceding claim, wherein  80
electrode of the capacitor while the lead and  said component element
comprises a porous flat member comprised the anode electrode  tantalum
pellet. thereof.                                    6. A  quadriplanar
component as It was found that capacitors as hereina-  claimed in any
preceding claim, wherein 20   bove described were readily adaptable to
said component is a capacitor.            85 vibration feeding wherein all
the cathodes    7. A quadriplanar component substan- and all the anodes
would be aligned and  tially as described with reference to the were
available for attachment to a desired  accompanying drawings. circuit no
matter which side of the enclosure    8. A method of forming a quadriplanar
25   nor which edge of the flat member con-  component comprising the steps
of forming   90 tacted the desired portions of the circuit. No  a unitary
electrically conductive capacitor further orientation of any sort was
neces-  enclosure open at one end, providing a sary. The components would
thereafter be  component element with a lead fixedly attached to the
circuits in anv manner well  attached to said element, disposing said 30
known in the art.                        component element within said
enclosure in  95 As will be understood, electrical compo-  electrical
connection therewith with said nents other than electrolytic capacitors mav
lead extending outwardly from said open also be encapsulated in accordance
with this  end, providing an elongated metallic strip invention. Such
components may be resis-  having a plurality of apertures and a plural- 



35  tors, ceramic capacitors and the like.    ity of breakaway notches
formed therein, 100 WHAT WE CLAIM  IS:                     each said
aperture being intermediate to 1. A quadriplanar component compris-  said
notches, the portions of said strip ing an electrically conductive
component  between said breakaway notches substan- enclosure open at one
end. the opening  tially corresponding to the size and shape of 40
defining edge portion of said enclosure  said open end of said container,
disposing  105 forming a quadrilateral, said enclosure  the extending end
of said lead in one of said forming one electrode of said component. a
apertures, fixedly attaching said strip to said component element; a lead
fixedly attached  lead for electrical continuity therebetween, to said
element, said element being disposed  the plane of said strip being
substantially 45  within said enclosure in electrical connec-  parallel to
the plane of said open end of said  110 tion therewith with said lead
extending  enclosure and substantially perpendicular to outwardly from said
open end substantially  the longitudinal axis of said lead, and
perpendicularly to the Plane of said quadri-  breaking said strip along two
of said break- lateral; and a flat member having opposing  away notches one
on each side of the 50  flat surfaces, said surfaces substantially cor-
aperture in which said lead is disposed, the  115 responding in size and
shape to that of said  portion of said strip attached to said lead
quadrilateral, said flat surfaces having an  being substantially
co-extensive with said aperture therein suitable to accommodate  open end
of said enclosure and spaced said lead, the outwardly extending end of
therefrom. 55  said lead being disposed within said aper-   9. A method as
claimed in either of 120 ture and said member being rigidly attached  claim
8 further comprising the step of to said lead with the planes of said flat
disposing a quantity of encapsulating mate- surfaces being substantially
perpendicular to  rial over said element within said open end the
longitudinal axis of said lead. the  of said enclosure. 60  peripheral
edges of said member being    10. A method as claimed in either one  125
substantially parallel to the opening defining  of claims 8 or 9, further
comprising forming edges of said enclosure, said lead and  a transverse
member adjacent each said member forming the other electrode of said
aperture in said elongated metallic strip. component.
11. A method as claimed in any one of 65    2.  A  quadriplanar component
as  claims 8 - 10 further comprising forming  130    1 580 700
5 means in said elongated metallic strip for engagement with a utilization
device. 12. A method as claimed in any one of claims 8 - 11, wherein said
lead is fixedly 5   attached to said strip by means of resistance welding.
13.  A method of forming a capacitor, as claimed in any of claims 8 - 12.
14  A method of forming a quadriplanar 10   component substantially as
described with reference to the accompanying drawings. ELKINGTON AND FIFE,
Chartered Patent Agents, 15             High Holborn House, 52/54 High
Holborn, London WC1V 6SH. Agents for the Applicants. Printed for Her
Majesty's Stationery Office, by Croydon Printing Company Limited, Croydon,
Surrey, 1980. Published by The Patent Office. 25 Southampton Buildings,
London, WC2A lAY, from which copies may be obtained.    


