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1 SURFACE MOUNT MULTI LAYER CAPACI TOR

Background of the Invention The present inventj S
general | y WO %9/98807 art of nultilayer capacitors. In g%§+®hﬁar 5
aspect, the present invention relates to an i mproved multil ayer
ceram c capacitor (MO suitabl e ¥or use as a surface nount

decoupl i ng capaci tor. Vari ous el ectroni c equi pnent
will often 10 ut i | SURFACEOMOUNTOMURPZLAYERSCAPACITORAl | v

connect ed between sem conduct or
supply. These capacitors furctsiss e PR SRS ON L2 21

transi ents caused RAN B ' r ip. Wile
15 typically |03§F984%§§“%E%R%ﬁ?§§? ggggkggiﬁ%ﬂbg&&q§c%gé§§%itors are
often separate gapacift gultdlia§ey capacitorBQl Yar hOparteenlas

surface-nount conpatible M.Cs have seen w despread use for this
pur pose. 5 aspect, hes presegéndnyienticongeldatesdtivadiing a 20

plurality of ceram c-electrode |ayers arranged in._a stack. During
nmanuf act ur e, thé"@?ﬁ%%%h“ﬁ@&dﬁ@@§4 ceramic g?@@Fﬁ&&E I&)s are pressed and

sintered to 1 tatAdiRe aes WAS AL RS YetBRAILY DOdY.

. S ! :
The capacitor bogy I's often rectangul ar i n shape, wth electrical
term nal s of oppapacdted.arity provi ded al ong respective sides or

at opposite ends. . ) Sumary of the Invention
The present inventi oVarie¥ghielestraniguequipment will often

10 utilize decoupling capacitors electrically

chi ps_ and thgir

secaelbis(emRe) wels

associ at ed power
¥4oi r of energy during

connected between semiconductor chips and their
associated power supply. These capacitors function
as a reservoir of energy during transients caused
by switching within the semiconductor chip. While
15 typically located near the chips, decoupling
capacitors are often separate capacitor devices.
For various reasons, surface-mount compatible MLCs
have seen widespread use for this purpose.
MLCs are generally constructed having a
20 plurality of ceramic-electrode layers arranged in a
gtack. During manufacture, the stacked ceramic-
electrode layers are pressed and sintered to
achieve a substantially unitary capacitor body.
The capaéitor body is often rectangular in shape,
25 with electrical terminals of opposite polarity
provided along respective sides or at opposite
ends.
Summary of the Invention
The present invention recognizes wvarious
30 disadvantages of prior art constructions and

methods. Accordingly, it is an object of the
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30 di sadvant ages of prior art constructions and met hods.
Accordingly, it is an object of the

2 present invention to provide an inproved capacitor

device. -WwO099/00867 |t is nore particul ar object of the preRERUSI8/09873

i nvention to provide an.inproved nultilayer ceramc 5 capaci tor.
It is a specific object of the present 2 I nvention to provide an
i mproved surface nount conpat i bl e decoupling capacitor for use in
el ectronic equi pgeBent iBvention to prowidel a8 dnpebjedt capatieopr esent
I nvention to provide a novel capacitor array structure.

Sone of these oldpwdte.are achieved by a mul til ayer capacitor
device suitable for yse.as

\ f . t .d ' itor.
The capaci tor 15 TEGa3: BBTEoRaFLictIaT: ShAGEEoPTOSS PREEGHEG &
plural ity of figsleRRdoneeandrebaael ade1Abb9ed multilayeteresarad in

opposed and spa apart rel ation. The capacitor body is
| ow- aspest, andcagmcigoe.an aspect ratio of less than about 0.5: 1.
A 20 dielectric material | ocated between each opposing set of

el ectrode plates provitdds & gpegifdenprdgct of theypLesePt ¢ const ant .

The first and second.el ectrode pl.ates_e I_ncl mai n

el ectrode porti&ﬁ”&ﬁ&lgmpl r§FF&§%§f%n2§&Br°v§§pgg§ a%%aw% ead structures
extendi ng ther efdfiPatible decBREnasly “aparddoxt Ifeat wises iof the first

el ectrode

electronic equipment.

10 It is also an object of the present invention
to provide a novel capacitor array structure.

Some of these objects are achieved by a

multilayer capacitor device suitable for use as a
surface mount decoupling capacitor. The capacitor

15 device comprises a capacitor body including a
plurality of first and second electrode plates
interleaved in opposed and spaced apart relation.
The capacitor body is low-aspect, and may have an
aspect ratio of less than about 0.5:1. A

20 dielectric material located between each opposing
get of electrode plates provides a predetermined
dielectric constant.

The first and second electrode plates each

include a main electrode portion and a plurality of

25 spaced apart lead structures extending therefrom.
Respective lead structures of the first electrode
plates are located adjacent respective lead
structures of the second electrode plates in an
interdigitated arrangement.

30 Corresponding lead structures of respective

first electrode plates are electrically connected
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plates are |ocated adjacent respective |ead
second el ectrode plates in an
Cbrrespondlng | ead structures of respective
are el ectri ¥9%008%nnect ed

Li kew se, corresponding | ead structures of respective

) elzctrically connected together.
thus defines a plurality of electrical termnals

t oget her.

second el ectrode plates are al so
This construction

of 5

termnals of a second polarity. The el ectrical

a firgbgeehei.t y IAKGwW s, Uicdiridespdinddnec leadlst ructures

formed by a thlcbffrbﬁpﬁaﬁmwmamecond eleqhmnde dlates are also FEach
| ateral side of the mai.n Iectrode rtions. ma have an egqua

nunber of

| ead

construction,

by one

first single |lea

el ectrode

20

e 18T igaTadt oBrestedh Fons Rsof BN CPaRE SRS i,
ea‘t‘:ﬂulsah%rﬂlneg de ﬂ%iaﬁgtrtr:g} ng %fletc\ﬁ":?:lcal termi ln%"’l% gg uctures

ext endi ng therefron1 I'n such

structures extend fdrstdpolariftyomndhe @fluradiltyt efalelsictesicmy be of f set
t erm nal p03|t|on in relation to respective | ead
structures extendeFiinads ofe oFeeonde podagidly. The elgcdaiaqal additi on,

S ERIY B e TR OLRE, o o At SRR ona

single | ead strugls¢esizay. extend fromthe main

odl ments, respectlve

of the second el ectrode pl ate.

10

15

20

25

30

Each lateral side of the main electrode
portions may have an equal number of lead
structures extending therefrom. In an exemplary
construction, each lateral side has a total of two
lead structures extending therefrom. In such
embodiments, respective lead structures extending
from one of the lateral sides may be offset by one
terminal position in relation to resgpective lead
structures extending from the opposite lateral
side. In addition, a first single lead structure
may extend from an end of the main electrode
portion of the first electrode plates and a second
single lead structure may extend from the main
electrode portion of the second electrode plate.

Other objects of the present invention are
achieved. by an electrical circuit arrangement
comprising a generally planar circuit board having
a plurality of electrical current paths defined
thereon. The arrangement further includes a

capacitor device having a capacitor body surface

mounted on the circuit board. Electrical terminals

of the capacitor body are in respective electrical

communication with predetermined of the current
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O her objects of the present invention are achieved by an
el ectrical circuit arrangenent 25 conprising a generally planar circuit
board havi ng a plurality of electrical current paths defined

t hereon. ThwoA9088enent further includes a capaci t BET/S98/09873
havi ng a capacitor body surface mounted on the circuit board.
Electrical termnals 30 of the capaci gor body are in respective

el ectrical comuni cation with predeterm ned of the current

4 pat hs.paths. The capacitor body includes at |east one first
el ectrode plate and at | east one second el ectrode plate situated in
opposed and spaced apBhe Gapacitez| hedyninchedeseatrddaspl anesfhrishg

situated in a | ane subst anti al | arallel to a_,plane of .the
circuit board. Tﬁ%e??fggeePiﬁY?oﬁﬁ p?Stiegég gne se°°nd58i€FEF99e

rectangul ar fir 1£@énSfLﬁ&%é@dfnp§ﬁ%§§€?oﬁ?d gfﬁ?%gr?ggkgrality of first

| ead structures extending 1 the second

el ectrodespl at e relatiohpsthe gebecerbdger prasegubaingegiotdasadninl act r ode
portion with a plurality of second |ead structures ext endi ng
therefrom Respelane ghbghantially| pagallel tosarptaneesfakbe| ocat ed

adj acent respectiy f t secgond. | ead stryctures i n
interdigitated CIgcglFa$$%%§éneﬁP? 1€8Faﬁiscﬁﬁ?§?i8?a?§ ﬁgga?ed bet ween
each opposi ng segeRbrillytréftangarnd £iest' Rdeén electroBkapsgtienprovide a
predeterm ned di€lectric constant. 20 The €l ectrica

term nals may bewitbBatedlomadity of firktaleadnstiattunzkssertenfiinge

capaci tor _body. the el ectri cal terniaals ggg be

For exanpl e

| ocat ed dff theB%fﬁ°Wate?épggﬁﬂégfth?héeESBQCFFSFFSB ¢ pl

T e e FHSCh ALk BLEAREEIE8 gecoRu®hthCalLcegRaRc ol 10

side of the firspopbidneweehr @dplurality of second lead structures
extending therefrom. Respective of the first lead
structures are located adjacent respective of the

15 second lead structures in an interdigitated
arrangement. A ceramic material is located between
each opposing set of first and second electrode
plates to provide a predetermined dielectric
constant.

20 The electrical terminals may be located on at
least one lateral side of the capacitor body. For
example, the electrical terminals may be located on
both lateral sides of the capacitor body.
Preferably, the electrical terminals are

25 electrically connected to current paths utilizing
eutectic solder.

Each lateral side of the first main electrode
portions may have an equal number of the first lead
structures. Likewise, each lateral side of the

30 second main electrode portions may also have an

equal number of the second lead structures. First
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portions may have an equal nunber of the first |ead structures.

Li kewi se, each |ateral side of the 30 second nai n el ectrode portions
may al so have an equal nunber of the second | ead structures. First
5 - M@ 99/80897d | ead structures |ocated on opposite PCT/USPSQO8TY,
sides of the respective first and second mai n el ectrode portion may
be of fset by one termnal position&n relation to each other. 5

In presently preferred enbodi nents, the -capaci tor body has an
aspect ratio of sadnBeeohfalead strucappesxiloeaeed dnloppbeitepaci t or body
may, for exanpl e, have an aspect ratio of no nore than

approxi mately 0. gageralosldes of thei reppegriner LaBBEcRBLECRBDr esent

I nvention are

conprising a capﬂ%%?o? E§°ﬁgvp§5%ggﬁghh§§§ P%% gqlgycgggf:éorsuch as an

aspect ratio of EQrﬂPﬁﬁltbéaltlon in Pelatiohh@oCeBes behekQdy is
constructed having a 15 unitary structure characteristic of a

pl ural it ysof Ihapkedenplysprdfamted emboddmentsani thel ectrode
| ayers. A plurality of f|r§9 olarlt% el ectrical termnpals and a
e

plurality of secBﬂEaﬁbFSFl PEPECtc Rt RENBPs TQRE IBRAR ed on
the outer %ppi‘{ﬁcg?ﬁ%efﬂ% ﬁhi Cal%ﬁ%' chba@ﬂ@)Sr pbaG Fnéérmh S are

formed by a thlc erm mat er
ceram c-el ectrodexbmpee,i hekedan aapect ratiel €t hedmopkataamavi ng a main

el ectrode portion with a plurality of |ead structures extending
approximately 0.5:1.

10 Still further objects of the present invention
are achieved by a multilayer ceramic capacitor
comprising a capacitor body having a low aspect
ratio, such as an aspect ratio of no more than
0.5:1. The capacitor body is constructed having a

15 unitary structure characteristic of a plurality of
stacked, pressed and sintered ceramic-electrode
layers. A plurality of first polarity eléctrical
terminals and a plurality of second polarity
electrical terminals are located on the outer

20 surface of the capacitor body. The terminals are
formed by a thick-film terminal material.

Each ceramic-electrode layer includes an
electrode plate having a main electrode portion
with a plurality of lead structures extending

25 therefrom. The electrode plates are interleaved
such that respective lead structures of first
alternating electrode plates are electrically
connected to first polarity terminals and
respective lead structures of second alternating

30 electrode plates are electrically connected to

second polarity terminals. The capacitor is
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25 therefrom The el ectrode plates are interleaved such that

respective |l ead structures of first alternating el ectrode plates
are electrically connected to first polarity termnals and
respecti ve w@99i0080% uct ures of second alternating 30 eIW?&@”ﬂPat es
are electrically connected to second polarity termnals. The
capacitor is 6 6

constructed and arranged to exhibit an inductance of less than
approxi nat el y 1QQr¥talteied &nd arranged toléxkipilhit pigstndhytaneéerred
enbodi nent s, respective |lead structures of the first alternating 5

el ectrode pI at eofarlessdhan apprewinately espepigehenries. | ead structures

of the second alternatin electrode es .n.an i terdlgltated
arrangement. In such In some E?ef?ég%émﬁ@??Qﬁ R ? may have a

general Iy rect angul L capt i &‘téxfﬂqél@&fé‘é”?f {fe £irstahBtatnsting of

greater di mensi on esser di nensi on. Respect Ive

lateral s§ des malectrode shatedaare aloested a)danbeenbftcblreSppotavety
term nals and second polarity termnals. For eac | at er al

si de may have twedd rggrugtures %6I§?¢t§e?@$§1%%P%rﬂﬂﬁl?ﬁoegﬁﬁﬁﬁa Bol arity
LTy o cAMRSSn b R LSL SPASCk R ShoblEat ™voRhl BLcAE
devices in a surdcSaimerits COFREtédb&citor body may have a
generally rectangular configuration defining
10 lateral sides of greater dimension and end sides of
lesser dimension. Respective lateral sides may
each have an equal number of first polarity
terminals and second polarity terminals. For
example, each lateral side may have two first
15 polarity terminals and two second polarity
terminals.
still further objects of the invention are
achieved by a capacitor array having a plurality of
capacitor devices in a surface mount compatible
20 package. The array comprises a capacitor body
having a unitary structure characteristic of a
plurality of stacked, pressed and sintered ceramic-
electrode layers. The ceramic electrode layers
comprise a plurality of first ceramic-electrode
25 layers and a plurality of second ceramic-electrode
layers. The capacitor body further includes a
plurality of first polarity electrical terminals
and a plurality of second polarity electrical
terminals located on the outer surface thereof.
30 The first ceramic-electrode layers each

include an electrode plate having a first main
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20 package. The array conprises a capacitor body havi ng a
unitary structure characteristic of a plurality of stacked,
pressed and sintered ceram c- el ectrode | ayers. The_ceram

el ectrode |V 89/80807 conprise a plurality of first cer mﬁ?sé@Wode
25 | ayers and a plurality of second ceram c-el ectrode |l.ayers.
The capacitor body further includes a 7 plurality of first polarity
el ectrical term nals and a plurality of second polarity electrica
term nal s | ocat esl ettt tb@e opberionrwiath ahplashlitPOof first l&ad first _
ceram c-el ectrode | ayers each I ncl ude an_el ectrode pl ate having a
first main struCtures extending therefrom. The second cergmiC- ode

Pherofrom The Streiredpaiprers’ eatR%igeauae §BYEHEEY BT 10 o

plurality of co 1aﬁ99|éeabnaeemaetebaétbgageala&eaa

opposed and spaced apart relation to the firs

geBuahed in 5
el ectrode plate. The

second el®ctrodeopposed andhspaced aphateralstiondteatheecffdedtode portion
with at | east one second | ead structure extengin t herefrom
Sdg&

Respective firste}@abredp Plates afBe| §esead edectro

BLRe £8Fes peci i ve

second | ead struglyes LOCBAY main e1bBEEEAEIphEtEM0ARRIGRE agRAC Of

the | ead ruct ures extends

O respective electrica

termnals such tgaé sBeofidpaehtobtaitdyreagxtending thewelfeomf capacitor
devices equal to a nunber of 15 t he second el ectrode pl ates.
Ot her objects, featurBespagtiypefizrssf lend structurgseazet liogdd®d on are

pr oVt ded, By Vari U, cent to $2URRARLLQ"S AN HRLATRLIAK RS 1 1

di scl osel

interdigitated arrangement. Each of the lead

structures extends to respective electrical

terminals such that the capacitor array has a

number of capacitor devices equal to a number of

15 the second electrode plates.

Other objects, features and aspects of the

present invention are provided by various

combinations and subcombinations of the disclosed

elements, which are discussed in greater detail

20 below.

Brief D ipti f the Drawi _
A full and enabling disclosure of the present

invention, including the best mode therecf, to one

of ordinary skill in the art, is set forxrth more

25 particularly in the remainder of the specification,

including reference to-the accompanying drawings,

in which:

Figure 1 is a perspective view of a prior art

MLC device in position on a printed circuit board;

30 Figure 2 is a cross sectional view of the

prior art MLC device of Figure 1 as taken along
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el ements, which are discussed in greater detail 20 bel ow.

Brief Descripti
di scl osure of t

TgaNRe

on of the Draw ngs A full and enabling
he present i nvention, including the best node

t her eof , -t WQ9H00807 of ordinary skill in the art, is sECHUPM8TY, o

25 parti cul
I ncl udi ng refer

arly in the remainder of the specification, i
ence to the acconpanyi ng dgaw ngs, I n whi ch:

Figure 1 is a perspective view of a prior art - M.C device in
position on a pniikieed-@ycuit board; 30 Figure 2 is a cross

sectional view
al ong

Figure 3 is an
el ectrode plate
5 Fig
constructed in
a printeg circu
of the M.C
Figure 6 is an
el ectrode pl ate
Figure 7 is ap

of the prior art. MLC device of Figure 1 as taken
Figure 3 is an exploded persgpective viewo5bH. ).

| oded per.spective view, of the ural, of
gﬁ'{)ﬁ i? "?e%"ﬁft'#e electro T i%]ra%ﬁ? ll\ﬁ_:'c{lld%%l c%r?oéﬁ%i gure 1;
;{fﬁé&r | 512 NIRE SRSFide ot | B he 3y MLC device o
ccordance with the present ‘invention in position on
it boRijure 4 is a perspectiwe SviewofraMLEedeviral view
device_of Figure 4 as taken along line 5-5; 10
é@ﬂmw sﬁfé&Q’W%W grith the p ?l%e‘E)'F urality of

Sl Zad {0 ddicion on r%’;étfﬁafé&_ecﬁc L0158afd;

Irst- e plafe stacked above a

second el ectrode pl atpiqisrd 5 {1& a crosddesdefiseyl ceieh &f gthe MLCO

illustrate the
viewsimlar to

10

15

20

25

30

| ead structure thereof; Figure 8 is a
dévyige of Figure 4 as taken along line 5-5;

Figure 6 is an exploded perspective view of
the plurality of electrode plates utilized in the
MLC device of Figure 4;

Figure 7 is a plan view of a first electrode
plate stacked above a second electrode plate as in
the MLC device of Figure 4 to illustrate the lead
structure thereof;

Figure 8 is a view similar to Figure 4
illustrating a first alternative embodiment of a
MLC device constructed in accordance with the
present invention;

Figures 9A and 9B illustrate respective layers
as méy be stacked in the production of the MLC
device of Figure 8;

Figures 10A and 10B illustrate respective
layers as may be stacked in the production of a MLC
capacitor array constructed in accordance with the ‘
present invention;

Figures 11A and 11B illustrate respective
layers as may be stacked in the production of an
alternative embodiment of a MLC capacitor array

constructed in accordance with the present
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illustrating a first alternative enbodi nent of a M.C devi ce

constructed in accordance with the 20 present invention;

Fi gures 9A LI lustrate respective |ayers as nm din
t he pr odu’ct‘ﬁ@%’@&obhe M.C devi ce of Figure 8; i‘C‘iwS%K;Ié,i"yé"tjr es
10A and 10B illustrate respective 25 | ayers as may be stacked in the
production of a M.C capacitor arrd@ constructed in accordance with
t he present invention; Figures 11A and 11B illustrate
respective inveptyeRs as nay be stacked in the production of an 30
alternative enbodi nen f paci:tor _arra ngtructed in
accordance with the p#%é%ﬁ? H%g 68P3eFePende’ Bharacters I8 Ehe 9
invention. presentRe8peaifieqt2bn’ gher 8raiskar a6t ¢htendeld@o

present specification and drawings is intended to represent sane or
anal ogous feat ureepuesehtneame of aBalogoushfeanvzesi or. elements of
Detail ed Descriptjon,of Preferred Enbodi nents It is to be
under st od® by onEh8f 1BXPREIPR:t h art that the present discussion
i's a description of al. o i B S, | | ot

i ntended as 10 T tne pro ‘ t )

Tr T 110 [ 0 aspects
i nvention, which broager igspecbe andeg@iboddetyl dne of skilllle iexede ary
constructi ons. In order to place the teachings of thefpresent
i nvention in conagkt thpti sheapresenst dd scyssionads alglescripiigm o

decoupl 1 ng capaciions W) AQNELSTUSIS ana 1e ok Srtliiled'S

10 limiting the broader aspects of the present
invention, which broader aspects are embodied in
the exemplary constructions.

In order to place the teachings of the present
invention in context, prior art related to surface-

15 mount decoupling capacitors will now be discussed
in greater detail. Thus, Figure 1 illustrates a
prior art MLC device 10 mounted to a printed
circuit board 12. Device 10 includes a capacitor
body 14 having terminals 16 and 18 of opposite

20 polarity located at the respective ends thereof.
Terminals 16 and 18 are typically formed as thick
film terminals in a manner known in the art.

Terminals 16 and 18 are electrically connected
to respective conductive paths 20 and 22 defined on

25 the surface of printed circuit board 12.

Electrical connection between each terminal and its
associated conductive path may be effected by
regpective solder beads 24 and 26. Typically,
circuit board 12 may be made from a low-temperature
30 organic material, with the solder being a low

temperature eutectic solder applied by wave or
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prior art M.C device 10 nounted to a printed circuit board 12

Devi ce 10 includes a capacitor body 14 having termnals 16 and 18
of opposite 20 polarity |ocated at the respective ends thereof.
Term nal s* WD 09848 are typically formed as thick RANH9YPI/Nal s
In a manner known in the art. Term nals 16 and 18 are

el ectrically connected to respegtg ve conductive paths 20 and 22
defined on 25 the surface of printed circuit board 12.

El ectri cal connq'ret Q{;;, tge% r?qz}laél-ﬁh and its associ at ed
e ect ’ i

conductive path may respecti ve sol der beads 24 and

26. Typically, Thecler:maﬁnatmaiﬂnéxﬂsir&ys hef rexdeviic o Kl | fedrenper at ure
30 organic material, with the solder being a | ow t enperature
eutectic sol der bgpplarat swaMavin grelation to other types of

10 reflowsoll‘%rlngtec n ext r,nal

di mensi ons of af MM IHIHS of ¥ corﬂjnegs tooe"%lﬁﬁ%eﬁufa?%icf%ﬂ a l?ef)n to ot her

types of g 8 iGADE I QWL \CPN IH Ybrdrd TOH Satprddddd i £8.athe 5 _
si ze of deV| ce 10 is generally expressed as a nunber " XXYY," with

XX and YY bei ng riumbes dtXXYH, " with Xkrapid ¥ being echdswidtlaror nch. The
side, i.e, w dth or length, to which the termnals are applied

is XX, with YY e8REdsiy }l‘HEi s fpfeariineh. 1 gThe S1d@nel t§pi cal si zes
o (C305E1 Lo Dok e, ot A SR Bed g S50, 0500
| ow aspect ratigs ggf, e IRSTY r@cﬁﬁéé&ﬁ& ﬁ}ﬁk@ other dimension.
10 Some typical sizes of capacitor body 14 under this
practice are 0612, 1012, 0508, 0306 and 1218. 1In
addition, capacitor body 14 will typically have a
low aspect ratio, defined as the ratio of the
height to the longer of the width or the length.
15 Aspect ratios of less than 1:1, and often less than
0.5:1, are not uncommon.
Referring now to Figure 2, the intermal
construction of capacitor body 14 will be
explained. As can be seen, capacitor body 14
20 includes a plurality of first electrode plates 28
interleaved in opposed and spaced apart relation
with a plurality of second electrode plates 30.
The electrode plates are separated by layexrs (such
as layers 32) of ceramic material to provide a
25 predetermined dielectric constant. Capacitor body
14 is typically made by stacking ceramic-electrode
layers formed using conventional dicing techniques,
which are then pressed and sintered in a kiln.
As shown, all of electrode plates 28 are
30 electrically connected to terminal 16. 1In a

similar manner, electrode plates 30 are
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height to the |longer of the width or the length. 15

Aspect ratios of

| ess than 1:1, and often | ess than 0.5:1, are not uncommon.
Referring now to Figure 2, the internal constructio

capacit &%%@J 2

body 14 wi IWO9%/00807 expl ai ned. As can be seen,

includes a plurality of first electrode plates 28 interleaved in
opposed and spaced apart relation 1iwith a plurality of second

el ectrode plates 30. The el ectrode plates are separated by | ayers
(such agléeyeisally ebnnecaetictonterimdhalolprovhdeaa 25

predeterm ned dielectric _constant. Capacitor bod

14 is typlcally

made by stacklngr%%ubhwchVééﬁréGefunCtlons F&y@PﬁtFEFﬁeHWGSPﬁéte

conventi onal d|0|%g teghn qyes
sintered in a kif

are then pressed and
ors - arranggd %HoﬁﬁragﬁFIOf el ectrode plates 28 are

30 electrically cepaegpedifect %ﬁ‘f&%hr&@mnl BfaelectrodesSpliakas manner,
el ectrode plates 30 are electrically connected to

termnal 48. As 28 and 30 nesmbadldgvappar&ntunutFQGBIGSBHUIt|pIe two- pl ate

capacitors arranged in paralle The s
el ectrode pl ates 1§Ctr°d5231éﬁ853@°|§aF@a&PF}“§§pér

|f| ﬁ%& %ratlon of

El ectrode plates 30t§§rt Ongbgdg @agab?r%ug&pggde Tab ggg ign 34 and a

tab portion 36.

nctions as a

structure to

provide the funeleibhedagl eclela@alsteoritedid @o \yfblv:.tier mheal 18.

desired electrical connection with terminal 18.

10 Electrode plates 28 are similarly constructed,

except that the tab portion extends from the

opposite end of the main electrode portion to

provide electrical connection with terminal 16.

Various devices of the present invention will

15 now be discussed with reference to the remaining

figures. In many cases, these devices may be

utilized in lieu of the prior art devices as

described above. Thus, it will often be desirable

that external dimensions, aspect ratios and the

20 like remain as similar to the prior art as

practicable.

Figure 4 illustrates a MLC device 38 mounted

to a printed circuit board 40. Device 38 includes

a capacitor body 42 having a plurality of first

25 polarity terminals 44 and a plurality of second

polarity terminals 46. In this case, each lateral

side of capacitor body 42 includes a pair of first

polarity terminals 44 and a pair of second polarity

terminals 46. Terminals 44 and 46 are typically

30 produced using thick film application techniques.

As can be seen, the opposite polarity
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10 El ectrode plates 28 are simlarly constructed, except -t hat
the tab portion extends fromthe opposite end of the main el ectrode
portion to provi de el ectrical connection with term nal 16.

Vari ous dewceosd? t he present invention will 15 now bBCHUS/MEBY wi t h
reference to the remnaining figures. In many cases, these devices
may be utilized in lieu of the prior art devices as

descri bed above. Thus, it will often be desirable t hat external

di mensi ons, aspeGlyn{idd13S 1MELE or@ach 1dtidt@ 1 Y@ oFs ciipdidbri 0 the
prior art as practi cabl e. Figure 4 illustrates a M.C
devi ce 38 nount ébdy 42 are timtendiigittated ramgh thedr & 4drabevi ce 38

i ncl udes a capacitor, bqody 42 having adPIurakiﬂy of first 25

pol arity terni ndcdazd thderHinglaid4 yidl Sdo@ye be adiaggRt A%y terninal s

46. In this casq.,eaesq:ctbdealto%@ndt }aolarit a:%e‘lgfnaqagqsci(taq{d RAde 42 includes

a pair of first ar i term and a palr of second
polaritys ver@¥dli nalmh 4aditeldf naldrmihaans o6 laee tpglianaldy 30
produced using thick filmapplication techniques. As_can be

seen, the oppositacagimdidn opposite lateral sides of capacitor body 19
nterdi g tated ARRihREEPT] o one Lotk Har (o na T | ol ways be
\allce“r Sg)e.nt ?tn addi%jirosné ?‘g#ar#n%;l% elﬁ%:éar}/iérs/é rma[@érét@lsg?}ftjedcf'I gﬁ °
opposi te | at er alcapateitaf maphaciz aviXbdye situatediZacrassifam dy one
termnal position. Thus, a first polarity eerEg éulégkégm
| at eral ] de of second polarity terminal 46 locatead on t )2°)

lateral side.

In thig case, a conductive path 48 may be
defined on the top surface of printed circuit board
40 so that terminals 44 will be electrically

15 connected to one another. Terminals 46 axe
electrically connected to one another by a similar
conductive path located on the bottom surface of
printed circuit board 40. Vvias 50 extend up
through printed circuit board 40 to respective

20 traces 52, which provide final connection to the
respective terminals 46.

Respective solder beads 54 may be provided for
terminals 44, with similar solder beads 56 being
provided for each of terminals 46. In part because

25 printed circuit board 40 will often be made from a
low temperature organic méterial, solder beads 54
and 56.are preferably produced by a low temperature
eutectic solder applied through wave or reflow
soldering techniques.

30 Referring now to Figure 5, capacitor body 42

contains a plurality of first electrode plates 58
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capacitor body 42 will be situated across froma 10 second polarity

termnal 46 |ocated on the opposite | at eral side. I n
this case, a conductive path 48 nmay be defined on the top surface
of printed %P P¥B807 poard 40 so that terminals 44 wi |BCHES98/09873
electrically 15 connected to one another. Termnals 46 are

el ectrically connected to one another by B sinlar conductive path
| ocated on the bottom surface of printed circuit board 40. Vias 50
extend up intterlmajedrimteppased Lland apaced Gapart esgketior 20
traces 52, which provide final conpnection_to the respective
termnals 46. With a plurgdity 9% v%e%%@eﬁl%‘amd%@:ﬁ%&ﬁ%eg%r ovi ded for

termnals 44, w I Jd 4 ar r egg§ LN rovided for each
of termnals 46.Eh1%rf§d %‘%éb%%é;% sg é"geréﬁ%]écga]clﬂf c'ff?’?n%%%?%%fb wil |
often be made freddin of termiddls ENPafldrELs D fod@igTdtds ¢! der beads
54 and 56 are preferably produced by a | ow tenperature

eut ecti ¢ Ssol der afplalertricaliy veornesrtedftovterminals 948 derhike

techni ques. 30__, eferring nqQw to, Figure 5, capacitor body 42
contains a pl ur A5HSF cﬁrtfi‘f%‘fl%? e]c(?'ro‘%éep?]aﬁ ode plates are

13 I Nt ey de3aat 1 é&&%?ﬁ[de s:géa}? r i ; W t h
a plurality of gﬂecond el e}{:]trode p a‘?quyG : @Sa&éﬁﬁ% onggehepﬁjﬁle's 58 are
el ectrically comnext ek tlayers 62. cldo adirhEldn ned devicanveg gas el ectrode

pl ates 60 5 are electrically connected to termnals 46. Like
prior art devi cE2RRCIYRE QY réridnay Resfepred of stagked eremamicepar at ed

tcgv! 2ge}a of Cereﬁ@&f@éeer]ia@ers which are C;;]réasssel Yid 561‘.2ntén|'es<§) isrlxm lar to
a kiln to yield a substantially unitary
construction.
The configuration of electrode plates 58 and

60 may be explained with reference to Figures 6 and

15 7. As can be seen, electrode plates 60 each
include a main electrode portion 64 having a
plurality of lead structures 66 extending
therefrom. Each electrode plate 58 also has a main
electrode portion 68 in register with main

20 electrode portions 64. A plurality of lead
structures 70 extend from each of the main
electrode portions 6€8.

It will be appreciated that lead structures 66

connect to terminals 46, while lead structures 70

25 connect to terminals 44. Accordingly, respective
lead structures 66 will be interdigitated with
regpective lead stfuctures 70 in a manner similar
to terminals 44 and 46. The interdigitated lead
structures provide multiple, adjacent current

30 injection points onto the associated main electrode

portion. Current travelling in opposite
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capaci tor body 42 may be fornmed of stacked ceramic- 10 el ectrode

| ayers which are pressed and sintered in . a kilntoyield a
substantially unitary construction. The configuration
of el ectroagopdeuses 58 and 60 may be expl ai ned wi t RCTAS e to
Figures 6 and 15 7. As can be seen, electrode plates 60 each:

I ncl ude a main el ectrode -portion 64 having a plurality of |ead
structures 66 extending therefrom Each-electrode plate 58 al so has
a main - PIRELE 08I0 POLS | D fShd Y R0 ¥ rRwaial Rar@ B 620 .
el ectrode portions 64. A plurality of |ead structures 70 extend
fromeach of therigure 7, will tedmtttodmpuel inutnads.inductance It will
be appreciated that |ead structures 66 connect to termi nals 46,

whil e | ead structhatescqwldsotherwigs Af¥elP1erninals 44. Accordingly,
respective | gad_ s 6 | | nt8rsdi 'ffgégg '

respective | ead strucgﬁf%séégg%éﬁg?%ﬁéﬁgéﬁéﬁ léﬁ‘éﬁfﬁ(ﬁ t g%%ﬁ?nals 44

and 46. The int ejeiPbd at@0wl ERdgenerally Kdveld WeSy (iow i iigduatdrnqgs e,

adj acent current 30 injection points onto the associ ated main

el ectrode in pompaphsoduwithidevice! 19 mf isiwigbssidimensions.

14 directions, as_.indicated q¥darrom5 Figure 7,

aaqgg B of
will tend to cante¥ ﬁﬁ?ﬂB}eihﬂﬁﬁYaﬁ%% Iments qh 40 REPRher wi se devel op.
As a particular pdvantags @9i1iheshfbi@Ng8"Eiductance of less than

100 picohenries. The offset nature of lead
10 structures on opposite lateral sides of each
electrode plate also reduces mutual inductance
levels.
While additional lead structures may further
reduce mutual indﬁctance, each electrode plate of
15 device 38 includes four lead structures for
production and cost considerations. Iﬁ is
desirable, however, that adjacent lead structures
remain in close proximity to facilitate field
cancellation. For example, adjacent lead
20 structures will often be no more than 0.03 inches
apart.
Figure 8 illustrates a MLC device 72 similar
in construction to device 38. For example, MLC
device 72 includes a capacitor body 74 having a
25 plurality of first polarity terminals 76. Like
device 38, device 72 includes a plurality of second
polarity terminals 78 are interdigitated with
terminals 76.
In addition, however, capacitor body 74
30 includes a first end terminal 80 and a second end

terminal 82 of opposite polarity. While circuit
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5 device 38 will generally have a very |ow inductance I n

conparison with device 10 of simlar dinensions. For exanpl e, many
enbodi ments of the present i nvention will exhibit an&hﬂ%%g%ﬁﬁge of

| ess t han WO99/00807 100 pi cohenries. The offset nature of

structures on opposite |ateral sides of each electrode pl ate al so
reduces mutual inductance | evel a5 Wil e additiona

| ead structures may further reduce nutual inductance, each

el ectrode pl at e bdardl®0 may Gaviadapifed nod yskemilto worreset isin weff ures for
production and cost considerations. It is desi rabl e, however, that

adj acent | ead stteysimads 80 to th&ﬁﬁﬂ@filﬂ(ﬂkﬁﬁ#kﬁ(DGth%FtQP?aC|Iltate

field ncellatl £ structures
will often be ng’ t?é#li'f%% ]i’ﬁaﬂg ilfu q'?ﬁ)da f&f'stﬁ?ctlon Fi gure
g llustrates agds, d%ﬁﬂr@lé'éﬁ | 82 remain NufdiEiddicdd Qfb tinglevi ce

38. For exanpl e, device 72 includes a capacitor body 74 having
a 25 5 plur aiuﬁx;em:f patie gblakrcyit dvoardl 40 Miring kese. Even devi ce
38, device 72 includes a plurality of second tgolarit termnals 78
are interdigitatidy &g case, howegyex nftarmipals 80 and 82 axg, 4t on,

second end opposI e C|rcu

15 boar GnaAf: fEt e afH etk dto @@m&eﬁ@@mimw used to

test prior art devices as shown in Figures 1-3.

however , capamtcgv%}lce%%/ﬁ 4‘} g%(ﬁemi@%%g@f%?a f[f}é"ﬁ% frﬁﬁfﬂ 80 and a

10 Figures 9A and 9B illustrate respective
ceramic-electrode layers 82 and 84 that may be
stacked in an interleaved arrangement in the
production of MLC device 72. Layer 82 includes a
ceramic substrate 86 having thereon a first

15 electrode plate 88. Electrode plate 88 defines a
main electrode portion 90 and a plurality of tab
portions 92 extending from lateral sides thereof.
Similarly, layer 84 includes a ceramic substrate 94
and a second electrode plate 96. Electrode plate

20 96 defines a main electrode portion 98 from which a
plurality of tab portions 100 extend.

It will be appreciated that the structure of
ceramic-electrode layers 82 and 84 as described
thus far is similar to the ceramic-electrode layers

25 from which MLC device 38 may be produced. 1In this
case, however, main electrode portions 90 and 98
further define tabs 102 and 104 at respective
opposite ends. BEach of tabs 102 in the overall
capacitor body extend to terminal 80, whereas tabs

30 104 each extend to terminal 82.

Devices 38 and 72 are illustrative of
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termnals 80 to the overall circuit, it has not been so adapted

the illustrated construction. Thus, termnals 80 and 82 renain
unconnected to the 5 current paths of circuit board 40 during use.
Even - WO 90087 case, however, terminals 80 and 82 are PCT/USIR/3873
advant ageous to permt testing of device 72 during manuf acture with
test equi pnment previously used to 16est prior art devices as shown in
Figures 1-3. 10 Figures 9A and 9B illustrate respective

ceram c- el ectr odeeinplary 82sardt84chpatitey bemponents thascheg be an _

I nterl eaved arrangenent in the production of M.C device 72. Layer
82 includes a €°©

StructeraAreorangr EPethe REGPRBLt HBYeBRiean: i rde 15
el ectrode pIatewggPngkfg%roggggéggg'8§°93%%$??63863556% . in el ectrode

portion 90 and a™p ng from

lateral sides tpeeseht inventionSa#k! asb¥ull 8¥etn84piogheeesnaceer am ¢
substrate 94 and a second el ectrode plate 96. Electrode plate 20

96 definBs a narapardtorodsrpys:i dne9d wudhiphechapacitor depigeal ity of

tab portions 100 extend. . .. Ilt will be appreciated that the
structure of contalnégrgﬁFé}Ql@cPPbH%rYaQQFEa%%'anﬂh84b9§Ydescribed

thus far is S'”bbﬂ&a%ﬁih%etﬁgr@Hhﬁ&?kggtéggg lﬂﬂfrﬁav§5a simiigfm which M.C
device 38 nay be produced. In this %ase, owever, maln el ectrode
portions 90 andcéfifigurationf ast bhe dmbbdtmenbs pobevasdslP4 at respective
opposite ends. Each of tabs 102 in_the overall . capaci tor body
extend to terni AaPcBgsedher PRe skhiledoin theigytecwihlerlBAd to term nal

82. 10 apE%&Ei%%e3§h§9dsE%haéﬁ LLLg§tagiivgeo&ounted to a
printed circuit in a similar manner.

Figures 10A and 10B show respective ceramic-
electrode layers 106 and 108 that may interleaved
in a stack of similar layers to produce a capacitor

15 array having an external appearance
indistinguishable from that of device 38. Layer
106 includes a ceramic substrate 110 having a
single electrode plate 112 thereon. Plate 112
defines a main electrode portion 114 from which a
20 plurality of tab portions 116 extend.

Layer 108, on the other hand, includes a
plurality of electrode plates 118a-d located on
ceramic substrate 120. Each of plates 118a-d
includes a respective main electrode portion 122a-

25 d, from which a single tab portion 124a-d extends.
It will be appreciated that each of plates 11l8a-d
operates in conjunction with opposed plate 114 to
yield an individual capacitor. Thus, the overall
device will have a number of capacitors equal to

30 the number of such plates 118.

Figures 11A and 11B illustrate respective
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16 exenpl ary di screte capacitor conmponents that nmay be

constructed according to the present invention. As w |l now be
descri bed, however, aspects of the present invention are useful in
t he productywon9ebse? capacitor arrays, i.e., multiple caREVIBO%¥vi ces
contained within a unitary package. The body cont ai ning the
capacitor array may have a simlar 17 configuration as the enbodi nents
previ ously di scussed. One skilled in the art will also 10
appreciate that éé&?ihf‘é‘—é‘ié@dr&é'#%ef@%%daﬁ& (P28 as mayPpénted cirouit
in a simlar mannér. I'gures 10A and 10B show respective
ceram c- utel ET26@0En | &y ea St dHfatbve 18Brayast nayture chaetng e

in a stack of simlar |ayers to produce a capacitor 15 | array. having an
ext ernal appear agkightly m°diﬁﬂegtfﬁggtﬁﬁhhte"fr%ﬁn@?%ﬁlﬁﬁlﬂﬁvi 38. Layer

106 includes a ceram c _substrate 110 havin | e.el ectrode
plate 112 thered%?r§Ya?g gﬁﬁs ¢ O&Imﬁg?i g%f%.%%Y% %Igé rod%fport[on 114
fromwhi ch a 20 tphyee PLFRihdYsObnt 8RcRO1AtEPS]L 186066 ENEhe

Layer 108, on the other hand, includes a plurality of el ectrode
pl ates 118a-d | ocapadivor body. Sechnan subediment 1@y Bach of plates
118a-d I ncludes_a respective main el ectrode gort'og.lZ - 25
d, from which a depyrablapiBorPPLACbAGRY ERERAHLING & relatiye be

appr eci at ed thatiggﬁf BLCQLSE§§%% 8agfch as. agﬁpggagﬁgligrgonjunction with

opposed plate 11 "an rndrvi capacitor. Thus, the

overal | devi cenWchli shadsea Dupber 106 ¢Apdadesra equahlito 30

t he nunber of such plates 118. Figures 11A and 11B illustrate
respective substrate 130 having thereon an electyode plate

ceram c-el ectrode_layers 126_gnd .128 as nmay _be t L in an
al ternative arra}3§trugiﬁF8 ﬁggiﬁﬁ%énes T%alf electrodd' bbktien

134, from which a pair of tab portions 136 extend.
It can be seen that the respective tab portions 136
are located directly opposite to one another across
15 main electrode portion 134. Layer 128, on the
other hand, includes a plurality of electrode
plates 138a-d located on a ceramic substrate 140.
Electrode plates 138a-d define a respective main
electrode 142a-d from which a single tab portion
20 l44a-d extends.

It can thus be seen that the present invention
provides improved capacitor devices that accomplish
the various objectives set forth above. While
preferred embodiments of the invention have been

25 ghown and described, modifications and variations
may be made thereto by those of ordinary skill in
the art without departing from the spirit and scope
of the invention, which is more particularly set
forth in the appended claims. In addition, it

30 should be understood that aspects of the various

embodiments may be interchanged both in whole or in
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slightly nDdified "footprint." In paFficuIar, thé | array of_fhis

enbodi nrent woul d have a total of 5 three termnals on each latera
side of the capaci tor body. Such an enbodi ment may be

desirabl e {w&s3Rgsghcations requiring a relatively SRaAUSI3B087age

si ze, such as 0805 or smaller. In this case, |ayer 126

i ncludes a ceramc 10 substrate 1 havi ng thereon an el ectrode pl ate
132. Plate 132 defines a main el ectrode portion- 134, fromwhich a

pair of tab portiogps 1 t gnggﬁgs§${h h

respective tab BB?Ffonégfgéggagre' t%?%el%éé?% irectly %p%%s??% to one
another across a4 willNBpprebesateodRaPothé Ofodddoind adescidprion t he

ot her hand, includes a plurality of electrode pl ates 138a-d | ocated

on a ceranic substbygt wag40f example oflyctandeip|BotsinbeadeddePine a
respective main . .. electrade 142a-d from whigch single t ortion
20 144a-d Bt dppdtative of th IPYeEgﬁo?hﬁg g%rgﬁﬁﬁ ?ﬁgfriﬁggpresent

i nvention . Vi RERC apacitor devices that acconplish

t he vari ous objégtfgég é@?éngPhegﬁgvg; VWi | e preferred enbodi nents
of the invention have been 25 shown and descri bed, nodifications and
vari ations may be made thereto by those of ordinary skill in

the art without departing fromthe spirit and scope of the
invention, which is nore particularly set forth in the appended
clainms. In addition, it 30 shoul d be understood that aspects of the
vari ous enbodi nents may be interchanged both in whole or in
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18 part. Furthernore, those of ordinary skill in the art will appreciate
that the foregoing description is by way of exanple only, and is not
intended to be limtative of the invention so further described in such
appended c vad 99700807 1PCT/USIB/OISMAHT | S
CLAIMS | S: 1. A multilayer capacitor device suitabte—

for use as a surface nount decoupling capgsitor, e i ' r
capaci tor device conpri sing: a | ow aspect t“lﬂm" Lmk)ﬂwmﬁ
including a 5 ﬂHAiﬂ%ﬁf&%éIMﬁﬁ.%ﬁfSt and second el ectrodecplates s = «

I nterl eaved in opposed and spaced apart rel ation; a dielectric
materi al | ocated betvieen eaatultilayer opmpestinosadevicsasulifabbé and second

el ectrode plates to provide a predeterm ned dielectric 10
const ant ; for use A% 3 FuriarR mewRhderARliRg FARAGKE@ACch

I ncluding a main, el ec [ ptural it s a1 9f Spaced apart

| ead structures %%&%n‘ﬁ%ggﬁgyé£ 8&%?%%#%@%%&?“%1?%%% structures of
said first 15 el egt 1 SWCaPpSt €ScHFA AL bP OSSRy At BE@Mg r£spect i ve

| ead structures of said second el ectrode plates in an

interdigig ated plurakitntof afitrst and second celectpodeliptatesad structures
of respective first el ectrode,pl ates beigg el ectrical|ly connected

20 t oget her HHETHFREE ot CRPPESH 2nd SRared gpart relatidne (e
second el ectrode platgsyPei 8eric matefisF1LERALLY BOWESH edadRpoet her to

define a

opposing set of said first and second electrode
plates to provide a predetermined dielectric
10 constant;
said first and second electrode plates each
including a main electrode portion and a plurality
of spaced apart lead structures extending
therefrom, respective lead structures of said first
15 electrode plates being located adjacent respective
lead structures of said second electrode plates in
an interdigitated arrangement; and
corresponding lead structures of respective
first electrode plates being electrically connected
20 together and corresponding lead structures of
respective second electrode plates being
electrically connected together to define a
plurality of electrical terminals of a first
polarity and a plurality of electrical terminals of
25 a second polarity, respectively.
2. A multilayer capacitor device as set
forth in claim 1, wherein said low-aspect capacitor
body has an aspect ratio of no more 0.5:1.
3. A multilayer capacitor device as set

forth in claim 1, wherein said blurality of
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plurality of electrica—terninats—of—a—fir st polarity and &~

plurality of electrical a second polarity, )
respectively. lui !%' ayer capaci tor device as set
forth in clvedgs/desomher ei idg t capaC| t or peRflisofIsuRTHN

aspect ratio of no nore 0.5:1. . Amultilayer capacitor
devi ce as set forth in claim1l, ereln said plurality of
20 el ectrical termnals are forne by a-thick-film t erm nal

mat eri al . electr c‘él %erp*lﬁ at]%y aC| tdOE: deVItg!ﬁcZCd %Plr'ﬂa forth

in claim1l, wherei respectlve i n el ectrode
portions each haexrndh=2qwRiterial. nunber of said | ead structures
extendi ng therefrom 5. Anultilayer capacitor device as set
forth in claim4, whdrei nﬁsmld-tmilaryeed cepaadtor deviceors aetof each first

el ectrode plate has,a_ first, single | ead structure extending from
one-end side 5 th sq’n a:}r‘fblsal hers e@m&é'ep&@ﬁe&ﬁloﬁ%

second el ectrodel3ligy 'ﬂf&"ir@e% & %Ir@: 39 each haved BUELisg extending

t herefrom ayer capac or device as set forth

in claim4, whersimbesadf ahxﬁmhédda@@ﬁﬁetures ex&b%ﬁin@a%h%r%gk%h of two of
said | ead structures extendi ng therefrom A

nul tilayer capacitor tevi demdtidayer CapaﬁéﬁpW'ngGhﬁ #ﬁ4SGWhere|n

respective of S3PGhPIN claim 4,SWHEEIRC ST FAL L1 RS Of said

portion of each first electrode plate has a first
single lead structure extending from one end side

5 thereof and said main electrode portion of each
second electrode plate has a second single lead
structure extending therefrom.

6. A multilayer capacitor device as set
forth in claim 4, wherein each of said lateral
sides has a total of two of said lead structures
extending therefrom.

7. A multilayer capacitor device as set
forth in élaim 4, wherein respective of said lead
structures extending from one of said lateral sides
are offset by one terminal position in relation to

5 respective of said lead structures extending from
an opposite of said lateral sides.

8. A multilayer capacitor device as set
forth in claim 1, wherein said dielectric material
located between each opposging set of said first and
second electrode plates is a predetermined ceramic

5 dielectric material.

9. A multilayer capacitor device as set

forth in claim 8, wherein said capacitor body has a

unitary structure characteristic of a plurality of
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are offset by one termnal positionin relation to 5 respective of said

| ead structures extending from an opposite of said |ateral

8. A multilayer capacitor device as set forth in clai
sai d di el-ewOr9900882t er i al | ocat ed between each opposi

first. and

second el ectrode plates is a predeterm ned ceram

dielectric material. 9. Amidtilayer capacitor device

forth in claim8, wherein said capacitor body has a

characteristic

stacked, pressed and sintered ceram c-electrode |ayers.

general 1y B?Lnéﬁ“é?‘fia??ﬁﬁfgeﬂ‘aw o Sliral ity of 4lllllltﬂlllullll I
current paths def i nelV- 5 An s

havi ng a capaci
havi ng

communi cation with paegeneralhgdpbénanldlrumiﬁw&oaﬁ@ havipatas,

capaci tor body
pl at e havi ng
portion yﬁth a

10

15

20

25

Sackéd UItéddediand sintered ceramic-electrode

si des.
rein
a|d

c 5

as set

unitary structure

21

?&FCUlt af%arallt%%

paci t*or ¢devi ce

%5%R g; surface nmounted on said circuit board and
rlcé?

termnals in respective electrica

sai d

i ncl udi ng (a) at |east, one first electrode

plurality eﬂ%ralwt%eﬂan@ara?w i Pabhsedet BPedt r ode

th£g£hEy oé first lead structures

a capacitor device having a capacitor body
surface-mounted on said circuit board and having
electrical terminals in respective electrical
communication with predetermined of said current
paths, said capacitor bedy including:

(a) at least one first electrode plate having
a generally rectangular first main electrode
portion with a plurality of first lead structures
extending therefrom;

(b) at least one second electrode plate
situated in opposed and spaced apart relation to
said first electrode plate, said second electrode
plate having a generally rectangular second main
electrode portion with a plurality of second lead
structures extending therefrom;

(¢} said electrode plates being situated in a
plane substantially parallel to a plane of said
circuit board;

(d) respective of said first lead structures
being located adjacent respective of said second
lead structures in an interdigitated arrangement
and extending to respective of said electrical
terminals; and

(e) a ceramic material located between each
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extendi ng therefrom IB““*——————fby——a{ | east one second electrodelblate

situated in opposed and relation to said first
el ectrode plate, said s ﬂm ﬁﬁ pl ate having a generally
rect angul-awcsgmsef nain » e portion with a pl BEHUS8/098T3

second |l ead 20 structures extendlng t herefrom (c) said
el ectrode plates being situated in a 22 plane substantially parall el
to a plane of said circuit board; (d) respective of

sard 15t |eadoppbudbly’ ger &2 saidDgi2ge! 86! scaflzageatrEsagect i ve of

sai d second d structures 1n an Interdiglitated arrangenent

and extending tglaeepetbi peovideandpeedeternshed dielecteiai nals; and

(e) a ceramic material |ocated between each

22 30 oppeSPAFa®EL. of said first and second el ectrode pl at es
to provide a predeterqlne 11.

| Lo co
An el ectrical circuitarr §ﬁ§ﬁ%&&§a§eferUIt arr?hgghent aPaFﬁFlO
wherein said el %!r’thcah claim 10,! ¥hereahssaia koeatedcan at |east one

| ateral side sai d capaC|tor body. 12. An
el ectri cal C|rcmemmamaawgamenﬂomatsdton at leastoenk idateralnside wherein
said electrical term.,nal s _are | ocated on both | ateral sides of said

capaci tor body. of said capacit®r RO®¥|-ectrical circuit arrangement as set

forth in claim1l, wherei g Said43Qdcht @5 r209% arrangement as set

forth in claim 11, wherein said electrical
terminals are located on both lateral sides of said
capacitor body.

13. An electrical circuit arrangement as set
forth in claim 11, wherein said capacitor body
further includes first and second testing terminals
at each end thereof electrically unconnected to

5 said electrical current paths of said circuit
board, said first testing terminal being
electrically connected to said first electrode
plate and said second testing terminal being
electrically connected to said second electrode

10 plate.

14. An electrical circuit arrangement as set
forth in c¢laim 10, wherein said capacitor body has
an aspect ratio of no more than approximately 1:1.

15; An electrical circuit arrangement as set
forth in claim 14, wherein said capacitor body has
an agpect ratio of no more than approximately
0.5:1.

16. BAn electrical circuit arrangement as set
forth in claim 10, wherein said electrical

terminals are electrically connected to said
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further includes first and second téesting termnals at each end

thereof electrically unco said electrical current paths
of said circuit Hmmm mﬁ“ull ﬂltestl ng term nal being

el ectrical Iwooonesetted to said furst el pl at RCEHHSPSHITZ
second testing term nal being electrically connected to sai.d second
el ectrode 10 pl at e. 1493 An el ectrical circuit

ar r angenent as set forth in claim 10, wherein said capacitor body
has N @886t etfithed 0be "Ba B! fukbefic SPRERY ERLFLY1AGL

15. An electrlcal circuit arrangenent as set I n cIa|n114
wherein s&id capamtecmlbodqlﬁes an aspect ratlo of no nore than
approxi mat el y 0.5: 16. An electrical circuit

arrangenent as set 17. Anf%}?ﬁchcﬁlth??EltmﬂﬁFéPﬁe§ﬁPH 8BeBeFi cal
termnals are e'f&ﬂ.ﬂxc 'é’}& _ngst thLQ gﬁ u%.al:eral side of _ . ...

23 . pr edet €r A ne tur rent

sol der. said 1firdv wh£At éléatreaéciybitabﬁanae ”Eﬁt egtaget

forth in claim10, wherein each |ateral side of said first main

el ectrode port|0ﬁuMbsramfeq&ad first lendnaéruotusasdanﬂrsachead structures
and each (5 LBLeLR! o209 30 s 8850 Tk FLEELEAL°BRL 1S

has an equal number of said second lead structures.

18. An electrical circuit arrangement as set
forth in claim 17, wherein:

said first lead structures extending from a
first lateral side of said first main electrode

5 | portion are offset by one terminal position in
relation to said first lead structures extending
from a second lateral side of said first main
electrode portion; and

said second lead structures extending from a

10 first lateral side of said second main electrode
portion are offset by one terminal position in
relation to said second lead structures extending
from a second lateral side of said second main
electrode portion.

19. An electrical circuit arrangement as set
forth in claim 18, wherein each lateral side of
said first and second main electrode portions has a
total of two lead structures extending therefrom.

20. 2An electrical circuit arrangement as set
forth in claim 10, comprising a plurality of said
first electrode plates respectively interleaved
with a plurality of said second electrode plates.

21. A multilayer ceramic capacitor
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has an equal nunber of said Second tead-structures. 18. An
electrical circuit arrangengit,. . forth in claim217, wherein:
said first |ead struct uregEmHﬂEm jl H)’!"a first lateral side of
sai d firstwowsosd7ect r ode c e of fset by one tpcmusedosysition
in relation to said first |ead structures extending froma
second |l ateral side of said first main 54 el ectrode portion; and
said second | ead structures extending froma 10 first lateral side of
sai d second ”aiEOQbEQEFﬂgg portion are offset by one term nal
position in relalion to said second | ead structures extendi ng
froma second | aterah 3bweaspesai-dapae@térNBbdy having &! aateady portion.
19. An electrical circuit arrangenent as set ?orth in claim18,
wher ei n each | aBEFHFtyrgechpracteristicapfl &i plurahityeobndtawkedel ectrode
portionsgchas a Iead.strfcturea extendi ng therefrom
ectro efi

tqtal._of t
20. An e?ectricgregf?éuFpaagFggﬁﬁﬁgﬁFeﬁgméﬁfe RYRTPA cl ai m 10,
conprising a pluraligyiaf c8ph8itor bodv i t g spectively
i nterl eaved mﬁthcaﬁplargritg gfiég?ﬁagééo%ggngé??ggeéglates.
21. A multil ayefiretapptavipycelectrical terminals and a plurality

24 conpeLi si ng: a | ow aspect capacitor body having a
uni tary "Bt Sec8na polarity electrical tgrminalg located o% J

the outer surface thereof, said plurality of
10 electrical terminals being formed by a thick-film
terminal material;

each ceramic-electrode layer including an
electrode plate having a main electrode portion
with a plurality of lead structures extending

15 therefrom, said electrode plates being interleaved
such that respective lead structures of first
alternating electrode plates are electrically
connected to respective first polarity terminals
and respective lead structures of second

20 alternating electrode plates are electrically
connected to respective second polarity terminals;
and

wherein said capacitor is constructed and
arranged to exhibit an inductance of less than

25 approximately 100 picohenries.

22. A multilayer ceramic capacitor as set
forth in claim 21, wherein said low-aspect
capacitor body has an aspect ratio of no more
0.5:1.

23. A multilayer ceramic capacitor as set
forth in claim 21, wherein said respective lead

structures of said first alternating electrode
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structure characteristic of a plurality of stacked, 5 pressed and

sintered ceramc-electr ﬂ CERRi sai d capacitor body
including a plurality o# m mﬂﬂn”llHH!H’Ol arity electrical termnals and a
plurality woO99/6080Df secdndcpolarmity etectrical term nals | RCE/ESHSMBOSTI

the outer surface thereof, said plurality of 10 el ectrical term nals
being fornmed by a thick-film tergignal material ; each
ceram c-el ectrode | ayer including an el ectrode plate having a nain

el ectrode porti gates are Wddatkcpluflddnt WalPUbaEEVE SFogd! eNdi NG 15

therefrom said electrode plates beirng I nterleave such t hat
respecti ¥e | ead sstruathuress off ddirdkstsecond altaddmauidig rel edtecddeode pl at es

are electrically , connected to respective first polarity termnals
and respective PIRFe& Afc@f dnt@rdigidiared arranggnentiati ng el ect r ode

pl ates are electrical . ted to respective second polarity
term nal s; and&y‘ A mUItﬁ'We eeﬁ'wlscaiccf‘o%aa %cf’t- ® i%=*%onst r uct ed

and arr fFegat tih AW 23N Yrotpnce of | ess than 25
approxi mately 100 pi cohenries. 22. A nultilayer ceramc
capacitor as set said faapdcitor wdy Has whegenierakly | ow aspect

capaci tor body has  ,an aspect ratio of no re . 0.5:1,
23, A multil azerrec?é:ta_é’rﬂuégdraﬁé’&a‘%&u%%} ‘defining rterah gidemot,
wherein gai d regpeGiied® difthsion and Ydd' Wiy ¥ Iz%sﬂaf" rst alternating

el ectrode pl ates are
| ocat ed adj acendiwmirbilesperid ve | ead 5 structures of said second
alternating el ectrode plates in an interdigitated arrangenent.

24. A multilayer cer#RSpespas off aaiddiateral sidea reach daven 2a,
Son 1 gur ati on dSAAMIURE HE S Bed Pl dertinals #rdnd ond
sides of |esser gaid secnf®Pd1UYitdhterminals,  respective of said
| ateral sides each have an equal nunber of said first polarity
termnals and 25. A multilayer ceramic capacitor as set

forth in claim 23, wherein each of said lateral

sides has two of said first polarity terminals and

two of said second polarity terminals.

26. A multilayer ceramic capacitor as set
forth in claim 25, wherein a centerline spacing
between a respective first polarity terminal and an
adjacent second polarity terminal is no greater

5 than approximately 0.03 inches.

27. A multilayer ceramic capacitor as set
forth in claim 25, wherein:

respective first polarity terminals on a first
lateral side of said capacitor body are offset by

s one terminal position in relation to respective
first polarity terminals located on a second
lateral side of said capacitor body; and

respective second polarity terminals on said
first lateral side are offset by one terminal

10 position in relation to respective second polarity
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said second polarity termnals. 25. A multilayer ceramc,

capacitor as set - ;?[ i g 23, Wherein each of said |ateral
sides has two of said f” m,[" H)'H ﬂ'“rm nal s and two of said
second polwOi99p080Zr mi nal*s. ¢ L m s« 26. A multilayer cerBOTASHAIRE t or

as set forth in claim25, wherein a centerline spacing ,

between a respective first polarity ternpgal and an adj acent second
polarity termnal is no greater 5 t han approximately 0.03 inches.

27. A multilayeermehalisCl16aneel! 8h 88id8ckecond lat@khll kAgel.ai m 25,

wher ei n: respective first polarity termnals on a first

| at eral side of sai d28apadi tepabétipraarraif havihg 8 plureddtyeofi na
position in relation,tor sggctive first polariaé teranals | ocat ed
on a second capaCitr,feviges ins i guripse PeHREogpmPaLkdble

respecti ve seco ri eg.nal Ld.. first lateral side are
of fset by one tggﬁgﬁg?'lggih gggg'tﬁgﬁgfzg?gpétion to respective second
pol arity a capacitor body having a unitdfy structue ninals

| ocated on said second |ateral side. ) 28. A capacitor_array

havi ng aSpl ur al Fhgracteristic efpacplvraddtycof shagked:f dresasdnt

conpati bl e package, .,said_array,conpri.sing: . a_capaci tor
body having a uﬁ??a?§n§grﬁgtﬁfgam%c'glesggfggtEgygfﬁc gaigd SFEF&Pffy of
stacked, pressediectrodealdy8id! ebfflre8ias o plachl9ey bty eisersal d ceramc
el ectrode | ayers conprising a plurality of first ceram c-el ectrode

| ayers and a pl cezamiig-ellestrodd layers aadr anpturhddityodE sepemnad 10

sai d capacitor body anludin% a plurality of first polarity
el ectrical ternfRER®LIGABLECSERES Layers: of second polarity electrical

D o e, gl b AR Bl ey 0 5%
first polarity electrical terminals and a plurality
of second polarity electrical terminals located on
the outer surface thereof;

said first ceramic-electrode layers including

15 an electrode plate having a first main electrode
portion with a plurality of first lead structures
extending therefrom;

said second ceramic-electrode layers including
a plurality of coplanar second electrode plates

20 situated in opposed and spaced apart relation to
said first electrode plate, said second electrode
plates each having a second main electrode portion
with at least one second lead structure extending
therefrom;

25 regpective of said first lead structures being
locatéd adjacent respective of said second lead
structures in an interdigitated arrangement and
extending to respective of said electrical
terminals;

30 wherein said capacitor array has a number of
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15 an el ectrode plate having af++st- mai n el ectrode portion with

a plurality of first jﬂq extendi ng therefrom
sai d second ceram c- el Mm] '@@B lmcl udi ng a plural ;ééﬁge
ePCHME d

copl anar SWOA@HE088T ect r ode pl a situated in oppos

apart relation to said first electrode plate, said second

el ectrode pl ates each having a sztond nain el ectrode portion
with at | east one second | ead structure extending therefrom 25
respective of seapatitst deaficésragualesobai Agmber of salidcakeedndd) acent
respective of said second l.ead structures in an interdigitated

arr angenent andeleCtrOdeeRléhﬁﬁng to respective of said electrical

termnals; 30 rein_sajd._capacitor a a_nu

27 capacitor deV|ce%sequglc?gaﬁlhﬁﬁb§$r8¥ §§|ﬁege¥8ﬁgﬁeF8CFﬁ%dg'plates
29. A capacitoragl rgfep8ifChaiqr BBchd%éth@&e%%&%ﬂesthre'i'%cond
cerami c-el ectrode’ | ayers each have a total of four second main el ectrode

portions. &ach Ahgupasi totadr ofiyfearssecbndt main ellactwrd@e wherei n each
of said first main electrode portions has at |east two of said first |ead
structures exteHﬂFﬁb°?ﬁerefron1 31. A capacitor array as set forth in

claim 30, wherein eagad s%r gaLEEEE Eg%gyeggcﬁégd oggﬁ?&gpglggﬁ‘at | east

four of said first |gac ures-exte ng t ere rom
29, wherein each of said first main electrode

portions has at least two of said first lead
structures extending therefrom.

31. A capacitor array as set forth in claim
30, wherein each of said first main electrode
portions has at least four of said first lead

structures extending therefrom.
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