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et hod of manufacturing a nultilayer capacitor having a nu

sheets 'stacked with internal el ectrodes provided thereon and,
particularly, to a manufacturing nethod.which can inprove the accu acyp%f
t he capacitance of such a capa
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both ends of the produ
capacitors, and vari at =2pf y JmCinyin

el ectrode area occupi ed by the |nternal electrodes 2 after they are printed
and dried on the BRCREREMEN @ THgeehorirIéN i ng the manufacture of a

mul til ayer CeranLﬁnﬁ@ﬂﬁﬁigﬁééﬁégipgsﬂg+épOf green sheets having internal
el ectrodes there a given capacitance has
conventional |y been det er miThed pygsentpinyentinn siwdatesi hoaa maethod of
S manufacturing a multilayer capacitor having a number of
green sheets stacked with internal electrodes provided
thereon and, more particularly, to a manufacturing method
which can improve the accuracy of the capacitance of such
a capacitor.
10 2. Description of the Related Art

The manufacture of multilaysr capacitors is
generally carried out by employlng a method wherain, as
shown in Pig. 4 (which shows an embodiment of the
invention), internal aelectrodes 2 are printed and dried

15 on the surface of ceraric green sheets 1; thereafter, the
green sheets 1 are stacked in a quantity corresponding to
the capacitance to be obtained, with, if necessary, a
gresn sheet having a correction pattern 3 provided.
thereon; heating and firing is performed; and external

20 elasctrodes 4 are provided on both ends of the product.

The capacitance obtained in such multilayer
capaclitors, and variations of the same, are primarily
detsrnined by the electrode area occupied by the internal
‘electrodes 2 after they are printed and dried on the

25 ceranic green sheets 1.

During the manufacture of a multilayer ceramic
capacitor, the number of green shesets having internal
electrodes thereon to be atacked to obtain a given
capacitance has conventionally been datermined by

30 sampling the sheets in a production lot after the -
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printed internal electrode, and by thereafter determ ning the nunber of
green sheets to be stacked having internal el ectrodes 2 provided thereon
and the area of an electrode 3 to be provided on a correction pattern.
However, the area of the internal el ectrodes depends on the degree of the
expansion and contraction of the ceramc sheets. Specifically, the degree
of the expansion and contraction of” 41 ceram c sheets vari egro®pendi ng on
the water content of the ceram o sh %f& ext er nal force":?L appl i ed during
the storage of the shetq'n,'!@hn lations i-n the ea of. the

i nternal el ectrodes. I S has resultedlnaproblemlnth it is difficult

to control theiﬁm m@@gggaagéypﬂm@dp@aduaﬂm owia haxdy setting
and correcting the n te%_reser{_t& tive

ets t s
val ue of such FH*%fe .'%S'pg' Fﬁﬁmlﬂo’f&}n e%%agg‘rrgcg%%’?ren owara nore
conpact and hi gliea p¥] @dmwmil'awtwﬁanﬁ@d BYpERexeAEiem change in

C?paCI tgnce dualﬂ:enh i Rf AN nakbe of q¥dedr ThiedtsBheoabeaspickde int ﬁr nal
el ectro resylts i c r avgr
hi gh pre%sm ongﬂpf‘ﬁ ? ﬁo&ﬂﬂ% hebdBR %ﬂ&’ o rek? HE%rt he t he

oducts Is decrea
met hod of det eAhi alagtzeds r?@e?aeoprgw&ﬂ SMed sorpestien - rom a‘/

representative val ue of HdwewRircathé sied BErthal ialteehabdﬂ@dmm-saud by
Sl 1S R aELo e M okl b R e R o .,
not be fini she®henepranie ﬂf“t‘tﬁe i PE‘FH&#‘-‘-@I]é’ot thacdagres (R |Whe ar e printed
and driegh Whi @ypaf8iEASHTd (dbntIARUNEN 0L the ceramic sheets varies
depending on the water content of the ceramic sheets and
external forces applied during the storage of the sheets,
which causes variations in the Braa of the internal
electrodes. Thig has regultad in a problem in that it
15 is aifficult to control the capacitance accurately on a
production lot basis by setting and corrscting the number
of sheets to be stacked using a representative value of
such an area,
Especlally, in light of a recent trsnd toward
20 more compact and higher precision multilayer ceramic

. capacitors, a change in éapacitance dua to the
accﬁmulation of errors in the area of the internal
electrodes results in a problem in. tha case of capacitors
that must have high precision in that the yield of the

25 . products is decreased.

' Further, the methed of determining the number
of green sheets to be stacked from a representativa value
of the area of an internal elactrode obtained by
performing sampling on a production lot has resulted in a

30 problem, especially in the case of a large production
lot, in that the sampling can noet ba finished until all
of the internal slectrodes in the lot are printed and
dried, which- increases the amount of work in process,
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3 \Aor‘kgﬁ*ﬂmgzﬂ)@e]@so It is therefore an obj ect Q"if'ﬁilﬁbﬁpf'ﬁﬁerf‘o’ﬁ fient i on t oP(4
provi-de a method of ‘manufacturing multilayer capacitors wherein t he '
accur ab8/ 24196t hd1:BApFaX 24382 4R t he yi el WIRALEN EARER o hore HERATA AN AChpr ove@°°9
by obtaining the nunber of green sheets to be stacked having internal
el ectrodes provided thereon, and a correction anount for a correction
pattern, on a bl ock-by-block basis, fromthe area of the el ectrodes
obt ai ned by neasuring bl ock-by-block all or a plurality of the el ectrodes,
after they are printed and dried. SUWARY_OF THE I NVENTION In order to
sol ve the problens as described above, according to a first aspect of the
I nvention, a nethod is enployed wherein after internal el ectrodes are
printed and dried on green sheets, the area of the el ectrodes is obtained
by sanpling all of the sheets or a part of each sheet or one sheet from
anong several sheets on a Bitodk- sherefora amgsibdect of the preganthg a

|tlhm tetrim nunb%ertﬁflmfoaéwacgrﬁmm ?ﬁaﬁlﬁfd tmﬁlahnfacbhﬁmq nami:i\ada?d@el n
e nunber o e sheets e e

t her eon which are® k’gﬁeg Ilg :{Q o%tqfa':ﬁ‘L Ef%??f?%rgéer I‘Ié'glpam tor
with a given capathe aYﬂe%m §fol§P&| HEﬂd'ﬂ?’b?ncf% be dBPEPVERe BY RBYAHINION

each sheet hus obthéimathdrolott Brkehl shéet\Conkd BYacked Bavbmgl bspaialof
the present 'nvena%g&ar g&%@&uﬁaem?y&?h% & %ﬁmsemﬂtﬁmt for

el ectrodes are pri on green s
a correction pattern, on a block-by—block basis, from the

area of the electrodes obtained by measuring block-hy—
block all or a plurality of the electrodes, after thaey
10 are printed and dried.

Y O INV ON
In order to solve the problems as describsd
above, according to a first aspect of the invention, a
method is employed wherein after internal aelectrodes are

15 printed and dried on green sheets, the area of the
alectrodes is obtained by sampling all of the sheets or a
part of each sheet or one sheet from among several sheets
on a block-by-block basis, i.e., by sampling a limited
number of sheets which are to be included in a bleck, and

. 20 wherein the nuxber of the green sheets having the '
internal electrodus provided thersen which are to be
stacked in a block to obtain a multilayer capacitor with
a given capacitance is obtained from the area of the

. electrodes on each sheet thus obtained for that bleck.

25 According to a second aspect of the present
invention, a method is empioyed wherein after internal
electrodas ara printed and dried on green sheets, the
area of the electrodes on all the sheets is obtained on a
block-py-block basis; the number of the grean sheats

30 having the internal electrodes provided thereon to be
stacked to obtain a set capacitanca of a multilayer
capacitor, and the area or a shifting amount of an
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t he él 36@.7%03@9“ Ogll the sheets is obtained oﬁhaKKb’f'?@ﬁ?JByﬂﬁ?d@I’( basi s; Wﬁa

nunber of green sheets having the internal el ectrodes provided
t her S8F4/ 82 be“s?’acﬁ‘gdz’t 0’Bot2Pn a set OHBAEEAABR of+=HURATA NANIEAGT @010

capacitor, and the-area or a shifting anmount of an el ectrode on an internal

el ectrode for cg ane determ T TIE area of the erect S on
each sheet; gad the gre n. shepet t hepi ntyer pal, jel e o] L. de
15 b véwfgl eleedirde %8{ 8@?!2???%

t her eon ap# a‘g@w 5,@@
t her eon re t 8}39

the i 6des are printed and dried on the ceranic green sheets.
The nub "b Fe sheets forned with internal el ectrodes to be stacked and
the el he internal el ectrode for
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v

the ard¢a of the electrodes on each sheet., v

ased n e R el ) v

A v’

makes it possible to provide capacitors with a highly
accurate capacitance,| thereby jwproving the yield of khe
products, ° Taternak electrede for Lorrectr o)

' Further, production efficiency is improve
beoause the printing and drying of the internal
20 ‘electrodes, the measvrement of the area of the intérnal

electrode, and the creation of blocks can be carried out
continuously, g correction
@i‘ proviged with- Interral JECfTDJPS P rovided W‘#" the | “fe@

HRILEP 'e,eﬂfr'#s

, Fig. 1 is a flow chart showing processing staps
28 according to an embodiment of tha present invention.
Figs. 2(A), 2(B), 2(c), and 2(D) illustrate
dlfferent exanples of an area maasuring mathod.
Fig. 3(A) ig a front view of an apparatus in
. which the present invention is implemented. '
30 _ Fig, 3(B) is a sectional view of a ceramic
greaen sheet.
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‘the gr'e 552'{5[ q%n § on. -5- Figs. 2(A, 2(B)¥r§%1€77t'f‘73hﬁ72’(&d” | lustrat¥6
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a sectional view of a ceram c green sheet. F| g. 4 Is a sectional view of a
mul tilayer capacitor obtained by the nmethad f@:’?’l LED DESCRI PTION OF A
PREFERRED EMBODI VENT Apg ) %% % I nvention wll now be
described with regﬂ?e the drawings. Fig. 1 is a flow chart show ng
processi ng st ccording to a manufgcturing nethod according to the
present invenffon. After internal electrodes are printed and dried on the
surface of cgram c green sheets, the areas of the electrodes on all of the
ceramc gre sheets are determ ned. A predeterm ned nunber of green sheets
are stackedjand | am nat to f rma bl ock, and the |am natlon of a block is

terninated fhen a predet 8- 8p8ePtioRRl e of ReBulbilayer number of
st acked sh etscaphentotmnhnaimeﬂthycﬁhebhatMmﬂ.by t he above-nenti oned nunber
of sheets ifs |nsuff|C|ent the piled area of a internal electrode for
correctionlis Qb : apaci tance val ue insufficient; and
green sheefls hax#ARGSge B - EREFRIHR SHRORIMENT on provi ded

t hereon ar ¢ stacked to tkﬂlﬁnhaﬂémahb bﬁnthﬁupnlseﬂt dnveatlion will now

L3 be described with reference to the drawings.
Fig. 1 is a flow chart showing processing teps
according to a manufacturing method according to th
present invention. Aftar internal elactrodas are printed
and dried on the surface of ceramic green sheets, the
10 areas of the elesctrodes on rll of the ceramic gres
sheats are detarminad. A predeterminad number of hreen
shests are stacked and laminated to form a bleck, fand the
lamination of a hlack is tesrminated when a predetermined
capacitance is obtained by this nunber of stacke sheets,
When the ocapacitance obtained by the above-
mentioned number of sheets is insufficient, theVarea of a v

15

ST } is obtained; vvv
and green ets having such an v v
provided theredn a tacked to v’
20 terminate the lamination of a block¥ 4
As shown in Fig. 4, according to the
manufacturing method ineluding the above-described
procassing steps, a multilayer ceramic capaclitor is
_ provided by stacking ceramic green sheets 1 having
25 ' internal electrodes 2 printed thereon in a duantity
corresponding to a given capacitanca, stack
. grean sheat having |4 ' v v

" printed thereon,

30 of a mefifod of directly measuring.the.

an :‘n.‘fermve é/ecfradﬂ ‘ﬁr uryed'!an
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‘based %ﬁﬁo 4025 (K]sl %wn in Fig. 4, according to %'ﬁé%ﬁﬁ@dmﬁ]ﬁ ﬁﬁ’ met hod P07
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electrodes 2 printed thereon in a quantity corresponding to a given

capaci tance, stacking a ceram c green sheet -having an internal- el ectrode
for correction 3 printed thereon, and heating and firing the sane. Figs.
2(A) through 2(D) show different exanples of a method of directly suring
the areas of internal .electrodes 2 pré nied apd dried on a cer am

sheet. Fig. 2(A) shows a nethod of neasurin cgpﬁmhgpeup‘thg

el ectrode is photograbhed with a CCD or an tv¥cal canera 5 nd t

resul tant inmage. is analyzed by a processor 6. t' hod
wherein an opti cal deV|c S sheet | | and

measurenent is perforrred’ Zgg ‘g\ °&°§”§ﬂ§'§r€? & p. Fig.
2(C) shows a mhéndimkﬁrelimtameibtsmtm# photparsphedwith #heet one-
di mensional |y agflef®as Hr Rl tasagfiﬁenﬁﬂgﬂsuﬁgagn19¢£aquwerter 11 and a
processor 12. In egch of the above neasuring nethods, there need not be

only one camerBXo©es
] Pig. 2(B) shows a mathod wherein an optical

device 7 socane a sheat two~dimensionally and measurement
is performed using an A-D converter 8 and a processor 9.

Fig. 2(C) shows a method wherein an optical

device array 10 scans a sheet one-dimensionally and
10 measurement is performed ueing an A«D gonverter 11 and a
processor 12. '

In each of the above measuring methods, there
need not be only one camera 5, optical device 7, or
optical device array 10, but rather the measurement may

15 be, performed using a plurality of such componente.

Fig. 2(D) shows a method wherein sensing marks
13 are provided at two or more points on the ceramic
green sheat 1 simultaneously with the printing of the
internal elactrodes; the distance between the marks 13 is

20 measured using the methods shown in Figs. 2(A) through
2(¢); and the expansion and conpraction of the caeramic _
green sheet 1 is calculated from the measured value to
obtain the areas of the internal electredes indirectly.

Methods of corresting the areas of internal

25 ~ electrodes include (1) a nethod wherein a correction

: process is performed on the area of the opening ﬁor the
alectrode in the printing pattern for the internal
electrode and (2) a method wherein a correction process
i3 performed on the area of the electrode formed on the

30 ‘gheet immediately after the printing of the intermal
electrode, wherain data representative of the area has
been separately maintained.
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5, opt%%grq %ﬁé@ 1@5077 or optrcal .devr ce. array f"dﬁ K%ﬂf”ﬁ%@h@‘wtﬁé rreasurerFrgﬁt

may be r ned Lsrn ' ality of nggg %rﬁgr sho

met H&F4 ergr nﬁ dhdidd %‘arllfggV% are provi ed a r Tore pornt s o\rll\&to e
ceram c gr Sheet 1 s; mul t neou y the LI

i nternal Ale mﬁdle‘s tﬂé’— di/&T8Hl éf\%nét ﬁﬁ Tﬁg é”%sured usi n

t he met hpds gho n A) .1 hrou ’g(ga éﬁﬁgf he S

contracti ez "?E(e&% ‘&éﬂ "ghepga is cél'cu %‘t eéfr)‘br?' flrff%e measir

val ue to obfarTT theareas or the intewnal electrodes indirectly. Methods of
correcting [the areas of internal electrodes include (1) a nethod wherein a

correction Jprocess is perforned on the area of the opening for the
el ectrode ifn the printing pattern for the internal electrode and (2) a

met hod whefein a correct ocC for on,the of the
el ectrode forned on the é‘h‘&g{)" rlﬂ?r?g‘?gté %f?@qﬁe@hﬁr? ??ﬁ% of the
i nt er nal ect ddaensinne of m a:qrepﬁssamaqus: opfdcalty ®®s been
mai liih%'sﬂedllf\r‘@ﬁ&ﬁo Rtaeihs the O&ﬁﬂm‘;ﬂﬂi\eaﬁﬂtébﬁ&ﬂﬁml Ons

e
separ at el

of the ceranic ﬁ gﬂs&é a%‘ingr BBQXSMﬁMaV JHd 5 hgé/a ues o

expansi on}and cont I on y _conparin SUC

before a aft@fmyﬂnginghé?hﬂﬂﬁ%ﬁ’b#ﬁmgh?h*élﬁareé‘ﬁﬁopft hreerimtaqml
el ectrodep i ndiglectkvdati mdﬂeﬁtyyl | ustrates an apparatus wherein the

renufact i ng et hodaccay gl noh” 1u8eBLEREE" ak WAL’ SnbiRLE TR o0 A

dryer 23 [for heating and
aanufacturing met od according to tha present invention

is implemanted. A dryer 23 for heating and drying a
10 ceramic green sheet 1 passing therethrough is provided in
the middle of the path traveled by the sheet 1 which is
pulled out from a reel 21 and taken up by a take-up reel
22. A printing head 24 for printing internal electrodes
is provided in a position upstream of the dryer 23. An
L5 area measuring machine 25; a machine 26 for shift-
punching and atacking the sheet 1; and a metal nold 27
provided opposite to the stacking machine 26 across the
sheet 1 for receiving the punched sheets 1 in a stacked
state, are provided downstraan from thea dryer.
The result of the measurement performed by the

‘area measuring machine 25 on the internal electrode is
inputted to a processor 28 which in turn activates the-
printing head 24 and shift-punching and mtacking machine
26 to print the internal electrodes on the ceramic sheets

ned

. o

2 1 and to stack the sheste 1 by punching then
" automatically. an '”#em”q‘ electrode for correction
Further, can be formed by v
changing the printing position of the printing head i?or v

_ hifting the punching position of the stacking machi
30 260 (:jfjﬁ;g;“ﬁywml akaﬁé?if)
As shown in Pig. 3({B), the ceramic green sheet
1 is formed on a synthetic resin f£ilm 23 to a

predetermined thickness,.
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gr een §§@&8025%¥§98 ng therethrough i s provi ded &Enkk:hRe (il s ot t he pat hP(9-
travel ad e Neshechulzithiddhidsg pull ed QiroldRiBBed C2L, ko ANGulRld” UP. B,

a take-up reel 22. Aprinting head 24 for printing I nternal electrodes is
provided in a position upstreamof the dryer 23. An area mneasuring nachine
25, a machine 26 for shift-punching and stacking the sheet 1; and a netal
nol d 27 provi ded opposition to the stacking machi ne 26 across the sheet 1
for receiving and punched sheets 1 in a stacked state, are -8 - provided
downstream fromthe dryer. The result of 8 e neasurenent perforned by the
area neasuring machine 25 on'the internal electrode is inputted to a
processor 28 which in turn activates the printing head 24 and '

shi ft-punching and stacking machine 26 to print the internal electrodes on

the ceramic sheets 1 and tonfiag 47?@?S%S‘gafgﬁ‘rg‘g‘?f%:;‘{]‘?“ﬁq%?ﬁrbe formed

automatically. Further, an internal elec 0
by changing the praPacifoso¥itl Arnibe Kessrikef yith xeterence ko Figer nal
el ectrode or shifti@a).the punching position of.the stacking nmachi ne 26.

Can be formed by one el ectr e WAGHAE WIRCEEBSL oy 0 iagn RO LS "
sheet 1 is forned BFinkidgnhhfag 24 15 he cexppde; green shpate dnpidded out
t hi ckness. The netfwth thenmeal a2l usefaren itulehtbngethe aaid @3, Wahl e be
described with refgrereal! Q1Ebrodddnre dried as the sheet 1 passes
through the dryer 23 theresafter.
The ceramic green sheet 1 contracts as a result
10 of the drying after the printing of the internal '
electrode, which results in a change in the area of the
internal electrodes fyrom a value at the time of the
printing to a value after the drying.
When the ceramic gresen sheet 1 exits the dryer
15 23, the area of the internal electrodes is sequentlally
measured by the area measuring machine 25 and is inputted
to the processor 28. A capacitance to bhe obtained for a
capacitor is inputted in the processor in advance, and
the processor performs integration each time an area of
20 an internal electrode is inputted to calculate the number
of layers and operates the stacking machine 26 to punch
the shaats and to stack them up in the metal mold 27.
The area of the internal slectrodes is
ssquentially measured by the area measuring machine 25,
25 -and the punching by the stacking machine 26 is repeated
; until the number of the ghaats to he atacked, which is
obtained from the cumulative area, »eaches the
capacitance to be abtained, szo that the sheets are
stacked in the metal mold 27 in a guantity corresponding
- 30 to the capacitance to be obtained.
In this case, the stacking may be performed by
obtaining the area of the electrodes on all shaats or may
alternatively be performed based on the area of

N A |
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The i'n ?Gﬁo@FEg?m odes 2 are printed by the pﬂr{W‘f?Wéécﬁﬂf% the . P10
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dryer 23, rd e |nfernal . Qdes are dri e the shee

t hr ough Fo@t#ﬂdhevls’ékt The ceranic inﬂéa fﬂ’ %%%‘trac S 3s a
resul t A he dyyi P pr|n ing of the inter Ie Adewhych
resul t/s md’ar @fggtﬁ"%‘%% rea of/the inter aN‘eI' fﬁ”&‘dg‘ %rom val/ue at
the t cRi Nting to a wafue-ater t I C

WH%@Lthe cera
(&

nal +Todes is
q O |s I nputted

p obtained for a capacitor is

q@rrocessqr performs

[ ad | cessor
i nt egr at\_on ea@H‘Fgﬁﬁgﬁﬁ %PQQ}Qﬁﬂ N FﬁFEYﬁ%’ EPdangson e ted to
y stfaabeay pochige 26 to

punch the ~ee5§ﬁ@nd to stack themup in the métal nold 27. The area of the
ode

i nternal elec Sis s nti al,l sur ed Re ar ea neasuring nmachi ne
25, and the punchng by fﬁ%& fyégﬁgﬁh¥?ﬂ9ég?q:¥' f-EﬁPEB i#ﬁ t he

23, the area

-9- to\the processor 28. A capacitance to b
n advance, and,t

nunber ofS t he $nddrg~ed mesqaa:ﬂcé&anwm th be maaﬁmdd K06 ‘ Iatlve/
area, reaches [SREaPADSCEFERERD akgenﬁrgﬁ?s%

stacked in thecp%%g# gold paC|tance
to be obtained ﬁ als n|ng
the area of th&N@F@GtPEG@%iQEIWﬂthgneéﬁs and e ﬁ@erfornﬁ’

based on the amRackbdebfcti®dpeerbishieatd i@é{v' i 'dHe — — 9 on the ,
electroqE§ or shee&a.g thereon. 7

greén sheet having a corrsction pattern provided thereon
described above and is integrated into a multilayer
tructure which is in turn cut and fired and is provided
with external electrodes to provide a multilayer
capacitor having a capacitance which agrees with the
taréet capacitance.

As described above, acgording to the present
invention, the area of all or a plurality of the internal
electrodes is obtained to determine the number of green
sheets having the intarnal electrodes thereon to be
stacked to obtain a set capacitanca of a nultilayer
capacitor. This elininates factors which can cause
25 variation in capacitance due to variation in the area of
. the internal electrodes and therefore allows the accuracy

of capacitance and the yield of the products to be
" improved.

18

20

In addition, since the procasses from the
printing of the internal electrodes on the green asheets
‘through the creation of a block can be continuously
performed, the efficiency of the manufacture of
capacitors can be improved.

In this case , fhe Sﬁa e of e internd electrode

IS He Same qg -Hm;f o'/ +/|ve. mT@rn»e e/echa ‘ﬁ
correction ,
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frequeRtRpTRE M0 86:0910% or nore. Further, if it#%ESKEKLBtEdiPadr s {Ber form fi Rl
tuning of the capacitance tq E obt ai ned, a sheet provided wth_an internal
el ect r SGAY Y M 1% ctA%ott? %8“0'232& ed by oBstTﬁ?‘r'Ff\"ﬁﬁ*&g%hT*Ft’fuﬁbnanwfor tllﬁ”“
correction sheet to-shift the position for sheet punching by the stacking
machi ne 26, and the sheet provided with the internal el ectrode for
correction is stacked on the green sheets having the internal electrodes
provi ded thereon. In this case, the shape of the internal electrode is the
same as that of the internal electrode_fpg correction. A block is created
by stacking up the green sheets having main patterns provided thereon and
the green sheet having a correction pattern:provided thereon -10- as
descri bed above and is integrated into ajmultilayer structure which \is in
turn cut and fired and is provided with ¢xternal electrodes to provide a
mul til ayer capacitor havi ngWhitephdarkicalani enbodinent wift thehpresentt
capaci tance. As de¥ffdnt@dnahey hedit aMicinlgnfodéser FAS LN W14§NBEON, the

area of all or a it y.0 Wternal, electro i.S ohtained to
determine the nurrtp)geérui%ya %ge{r:lh"t)s ee#s}'ﬁéa\g@ ga#ﬁé #ﬂ?g‘?ﬁh‘aﬁ c&‘é‘@FFoBEé t her eon
to be stacked to dtRGHificatiens WAy &e nace withows | depastdng £pawi tbis This
el i m nat es f&ct or inveintlionabn cits corvadedt a8petts NrETotes tRe

variation in the t } le. 1 therefore allo t he
accuracy of capaci [‘Sncgggngf?%%gg{e?&oof?ghéggggduc i g"'hﬁé'%i PBse%\ill n
addi tion, since t % sRavgeE G maHd igationsanifakle withdnnsheetsyer odes
on spirit and scopa of this' invention.
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the gr SEHTRMEH 46:0Br ough the creation of a bl oBE H%V&Hﬁ']/do?n#ﬂrﬂbusl y P12
performed, the efficiency of the manufacture of capacitors can be inproved..
Wi | e #pHres cuiasd eRo&i2n#iet 13F t he pr c SERPLENRVRARER orr hillRABe ¥NUEMGT N anddoir
described, it will be obvious to those skilled in the art that changes and
nodi fications * may be nmade w thout departing fromthis inventionin its
border aspects and, therefore, the appended cl ains are to enconmpass within

their scope all such changes and nodi ficati ons as Tart—w-thin-the true
spirit and scope of this invention. T IS CLAI A et hod
of manufacturing a multilayer capaC| tor W|th a predymﬁﬂmg ance by
stacking in a block a predeterm ned nunber of green s ng an

i nternal el ectrode on one side thereof, conprising the steps of measuring
the area of said electrode b ling on a bl ock-by-block basis after the
i nternal el ectrodM&E&ﬁH@gﬁﬂ dried on the green sheets; and

determ ning the nunber of the grnmﬂ{mptof mhtmgc{:ﬂgm@t@r‘gﬁltﬁl Gkl odes

provi ded t hereon t p m ne ac ance, on
the basis of the a‘% oif thégg ect dﬁd%rﬁgg'gﬁ Eﬁgg%fé zﬁ%?@kf ;oA
net hod as in cIaJrﬂ:P e PePReS %.%F@kﬂﬁﬂlﬂ%&bP§ eﬁri¥eﬁhcﬁhaﬁﬁ$ &hbhthe
sheets of at |easthawinglancint8rnal elewiriodd 2a bhechidanthendd,ei n said

sanpling is garri ﬂﬁ#i aLRe' bedfds GG sheet of at |east one ‘bl ock.. 4.
A nethod as |n claim™3 #%ﬁg |n at 1east 10 percent of each sheet is
meagur ng the area of sald electrode by sampling on

a block=by~block basis atter the internal electrodes are
printed and dried on the green sheets; and
determining the number of the green sheets having the
10 internal electrodes provided thereon to be stacked to
obtain said predetermined capacitance, on the basis of
the area of the electrode on e¢ach sheat thus obtained.

2. A method as in claim 1, wherein said
sampling is carried out on all the sheets of at least one
bloek.

3. A method as in claim 1, wherein said
sampling is carried out on a part of each sheet of at
least one block.

4. A method as in claim 3, wherein at least 10
percent of each sheet is sampled.

5. A method asg in claim 1, wherein said
sampling is carried out on at least one sheet selected
from among several sheets of at least one block.

6. A method as in claim 5, wherein at least 10
percent of said sheets are sampled.

_.; This Sheet Has
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sanpl ‘868087028 M\Gdd hod as in claim 1, wherein B&iKLEAME FgHf dhcarri ed 0813
on ab/fiessst 1618 FABRL2Sekaated from VATRYENGVAIER| o AERATAJIANURACT cast  @i9as
bl ock. - 12 - 6. A nethod as in claimb5, wherein at |east 10 percent
of said sheets are sanpled. 7. A nmethod as in claim1l, further
conprising the step of stacking said nunber of green sheets having the

I nternal el ectrodes provided thereon. 8. A nethod as in claim?7, wherein

said nunber is determ ned by sequenti@ally int egratir]\ lm m Hj ar eas
t hus nmeasured until said predeterm ned capacitance |HI m’m ﬂ"m) MI green
sheets thus stacked. 9. A nmethod as in claiml, wieréin-sdidsarea is
nmeasured by a nmethod selected fromthe group consisting of direct and

i ndirect nethods. 10. A met hod of manufacturing a nultilayer capacitor
with a predeterm ned capaci thmedhod ssathi elaim X [furtchez powsketskmyg ned

number of gree&nahaekg ERCHEAEUIN sildl HUREOR! 0| SO dRe8Es OREY HiidlC

thereof, conprising the steps Qf:” nmeasurin he area of said 1 nternhal
el ectrodes on &® tFﬁ‘é‘br%e‘?F%r?@@Fspﬁﬂvbgﬁ%o%W“ol ock basis after the
el ectrodes are printed and dried on the green sheets; determ ning the
hunber of the lam nated g] eeq di9RIaS aB2YhNE1ANE 7 N hdiaR@linCLEE4 M AtRSer
provi ded thereqgn t.o be stacked to obtain,sajd predetern ned, capacltance, -
and a characte '“sﬁ%‘“ﬁ?iﬂ“gﬁﬂ SHIER é‘FgHr%ﬁ%g qﬁiﬁ’q rﬁ‘&r ﬁﬁ?cgﬁ'%%ﬁrode f or
correction, areas thus weasured until said predetermined capacitance

is reached in the green sheets thus stacked. '

9. A method as in c¢laim 1, wherein said area
is measured by a method selected from the group
consisting of direct and indirect methods.

10.- A method of manufacturing a wultilayer
capacitor with a predetermined capacitance by stacking in
a block a predetermined number of green sheats sach
having an intarnal electrode on one side theraof,
5 conprising the steps of:
measuring the area of said internal elactrodes on
all of the green sheets on a block-by-bhlock basis after
the alactrodes are printed and dried on the green sheets;
determining the number of the laminated grasan sheets
10 ' having the internal electrodes provided thereon to be
stacked to obtain sald pradetarmined capacitance, and a
characteristic of a correction electroda on (E"BGRCECTioN

v
. [[aE%erh], on the basis of the electrode area oh each v
eheet; and
1s stacking the green sheets having the internal
electrodes provided thereon and a green sheet having the
thereon. : v

- . - an infernal efectrode ™
7?&1?"’14,2 e./e(.‘/?‘b& 1%"' Cﬂ"r{uﬁ‘of,“

' pr torrection
APBO61430 ' .
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on t e IBRAFA0E &Y 16:A el ectrode area on each sheg€: KKavo‘tﬂ*)‘ﬂ/asifé’d:Id#hg the gr@dh
sheets having the internal electrodes provided thereon and a green sheet
havi ngesiza-dent arnssl EXeDrBdel2PHr cor r e COSTBOLENKLERBERN . ++3 HURATANANEFHEd as i@p1e
claim 10, wherein said area is nmeasured by sanpling all of the sheets of at
| east one block. 12. A nethod as in claim10, wherein said area is

nmeasured by sanpling a part of each sheet of. at |east one block. 13 A
~nethod as in claim12, wherein at |east 10 percent of eac -
sanpl ed. 14. A method as in claim 10, perein said.are |mﬁm#mHuutH>m1
sanpling at |east one sheet selected fron1anDng several sheets o easl |

one bl ock. 15. A nethod as in claiml14, wherein at |east 10 percent of
said sheet are sanpled. 16. A nmethod as in claim 10, wherein the area of
a correction electrode is determined in said determning step. 17. A

nmet hod as in clain1;0, mherelp anstéﬁhgdngsaﬁnualabﬁ 30 coheaxaiinomaid akda-
el ectrode is deteryd gRdduBeqohy SBhSIIHAAY 3ECPne sheets of at least one
block.

12. A method as in claim 10, wherein said area
is measured by sampling a part of each shaet of at least
one block,

13. A method am in claim 12, wherein at least
10 -percent of each sheet ia sampled. )

14. A methed as in claim 10, wherein said ares
is measured by sampling at least one sheet selected from
among several shests of at least one block.

15, A mathed as in claim 14, wherein at least
10 percent of said shaeetas are zamplad.

16. A method as in claim 10, wherein the afea
of a correction electrode is determined in saigd
determining step.

17. A method as in claim 10, whersin a
shifting amount of a correction alectrode is determined
‘in said determining step.

'18. A method as in claim 10, wherein said
nusbar is determined by sequentially integrating the
elactrode areas thus measured until saia pradaetermined
capacitance is reached in the green sheets thus stacked.

_—
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18 ¢ ACKOMAMBHN A& 1in claim 10, wherein said nuRBdfATR{HEECH# 8d by P15
sequentially integrating the electrode areas thus neasured until said o
Pr echsreird neld: EnpB $18n3%2 1285 eached PFFROVRKJABRR, SHIBRATA WUFATT ok eq 9028,
A nethod as in claim 10, wherein said area is neasured by a nethod sel ected
fromthe group consisting of direct; and indirect nethods. 20. A net hod as
in claiml, wherein said internal gl ectrode-is used—asam intérnal

el ectrode for correction. 21. ~ A dethod as in claim y ‘of
said internal electrodes is used as.ap,internal el ect‘ m\ Imnmmm on.
: * C L M S *

19. A method as in olaim 10, wherein said area
 is measured by a method selected from the group

consisting of direct and indirect methods.
3

20. A methopl as in c/m‘m 1 ; wherein L
said infernal e/ecﬁLac/e is ased as an  inferral

electrale for Correciion .

2. A methold as in c/aim /9, wherein "
one of said infernal efectrsdes ;s uysed as an

rnﬁ?fﬂﬂl electrode 74? correction |

1\
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