1 ) 2238508 TITLE OF THE | NVENTI ON Met hod of. _
Manufacturing Lam nated El ectroni c Conponent BACKGROUND_OE ENTI'ON 5
Field of the Invention The present invention re|ate§3F%:%?%%$E%§$ﬁG

manuf acturing a |l am nated el ectronic conponent, and nore particularly, it
relates to a method of manufacturing a |am nated el ectronic conponent which
Is fornmed by stacking 10 ceranic shedts. Descri ption of the Background {
Art A lam nated el ectronic conponent is typified by a |lamnated ceramc
capaci tor, whi chTEFLFeQF JHE INVENRIEM™ ured in the foll owing manner: 15

(1) Ceram c sheets are p i.nto prescribed handling sjzes. Thereafter
end surfaces of the pgﬁﬁi.l. - T S Gt B o 2 surfaces
for printing internal el ectrodes on the ceram c sheets. Then the internal

el ectrodes are d&?ggggﬁﬁi (2) A prescribed type of the ceramc

sheet s obt ai ned bﬁck&io?ﬁfﬁ’%ﬁ%ﬁ: (I]le o acked by a prescribed nunber
rfa 0

using the end su ces he ceram c sLee S as orientation surfaces

simlarly tg thepgbqa g%)igl(e’;)ln%ﬁt&pked ceram c sheets are thermally 25

conpressed and subj ect a cutting step, a firing step
The present invention relates to a method of

-

manufacturing a laminated electronic component, and more

particularly, it relates to a method of'manufacturing a

laminated elecfronic component which is formed by stacking

10 ceramic sheets. |

Description of the Backgiound Art

A laminated electronic component is typified by a
laminated ceramic capacitor, which in general is
manufactured in the following manner:

15 ) (1) Ceramic sheets are punched into preécribed
handling sizes. Thereafter end surfaces_of the punched
ceramié sheets are uséd as orientation surfaces for
printing internal electrodes on the ceramic sheets. Then {M
the internal electrodes are dried.

20 (2) A prescribed type of the ceramic sheets obtained
in the above step (1) are stacked by a prescribed number
using the end surfaces of the ceramic sheets as
orientation surfaces similarly to the step (1).

(3) The stacked ceramic sheets are thermally

25 compressed and subjected to a cutting step, a firing step



2 and a step of-formng external electrodes, in order to obtain a desired
| am nat ed ceram c capacitor. In the aforenenti oned nethod of manufacturing
a lam nated ceram c capacitor, the end surfaces of the 5 ceram c sheets
are used as orientation surfaces for carrying out the steps (1) and (2).
Thus,, reliability in location has been Iimted in the ceram c sheets having
no rigidity. Wen a | am nated ceranic2capacitor to be obtained is 10

mini atuii zed, for exanpl e, high accuracy is required for the aforenentioned

| ocation in ordemndoapsded of Enyodag iextiernadn glesityodesdednt oxdesh tot her .
Further, the ceramc sheets are increasingly lowered in rigidity when the
sane are reduced OOF3f SkGeSs e degdnatedacexamis GaPeFitoreapaci tance, to
SIMVARY CF THE | NVENTHEN S0 ARIapE L eh Matiost ot BoBHEeERE SaA%oRt | on i s
whi 6h San advant ASBATETTeL Serenie, Sedeator Hes SR BrEReGeR ot RN
Cuo e o7 st SRR ARANS Lo 3o MCRAARH U AGEUsh
cerani c sheets AR rr9d¥eedut) the steps (1) and (2). Thus, reliability in
location has been limited in the ceramic sheets having no
rigidity.
When a laminated ceramic capacitor to be obtained is
10 miniaturized, for example, high accuracy is required for
the aforementioned location in oxder to properl? oppose
the internal electrodes to each other. Further, the
ceramic sheets are iﬁcreasingly lowered in rigidity when
the same are reduced in thickness in order to attain high
15 .capacitance, to cause difficulty in location on the basis
of the end surfaces thereof.
SUMMARY OF THE INVENTIQN
(U Accordingly, an object of the presént invention is to
.provide a method of manufacturing a laminated electronic
20 component which can advantageously solve the
aforementioned problems in alignment even if the
electrqnic component is miniaturized and high accuracy is
required for alignment of internal electrodes, for

example, or even if ceramic sheets are reduced in

. 25 thickness and lowered in rigidity.
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25 thi ckness and lowered in rigidity. 3“ACcord|ng ‘to the |nvent|on
there is provided a nethod of nmanufacturing a |am nated el ectroni ¢ .
conmponent by stacking a plurality of electrode pattern bearing ceramc

| ayers punched out-of a ceramc sheet, d nmet hod conprising: preparing
said ceram c sheet; providing a pIurallty of electrode patterns at

di ff t t |
[ 1erent posi ti onS ikt the S MheSRentlcH | idkk 218l YrBliikacly L)

orientation marks having predeterm ned position at'1 onshi ps Wi th i

respective onespeéthd@®i dog! €mahtdadtriri®igs; a pulshindtedi d edVctBchiayer s
out of said ceramc sheet with each | ayer being punched out of the sheet so

as to detern nednponmati byostackdaghappluballiterefrieldatpsde patiterel ect rode .
pattern; and stacking a plurality of said punched |ayers so that they are
aligned with t rhaarmgaaenmiaqoaawemmpuncpeddeutmf reeccepaiiic eheetyl ati ve

to each other in the stack; at |east the punching step of the punching and -
stacki ng st eps Sadichgethiad qenpnis ingre Rreparing said cayamie sheetinar ks.
According to one enbodi nent of the%gresent i nvention, all steps requiring

al i gnnment, par tARAVIGING t t¥ndost aGﬂPﬁ&rgﬂepst ri&%d out on

different positions on said ceramic sheet; providing
a plurality of orientation marks having predetermined
positional relationships with respective_ones'of said
electrode patterns: punching said ceramic layers out
of said ceramic sheet with each layer being punched
out of the sheet so as to determine the position on
each punched ceramic layer of its electrode pattern;
and stacking a plurality of saia punched layers so
that they are aligned with their electrode patterns in
predetermined poeitions relative to each other in the
stack; at least the punching step of the punching and
stacking steps being performed in dependence upon said
orientation marks. ' ' i;?
According to one embodiment of the present
invention, all steps requiring elignment, particularly
the punching end stacking steps, are carried out on
the basis of the positions of- the plurality of
orientation marks ha#ing' ﬁredetermined poeitional
relationships.with respective ones of the electrode

patterns. Therefore, it is not necessary to use the Sk



the~basis of the positions of the plurality of‘orientation marks having
predeterm ned positional relationships with respective ones of the

el ectrode patterns. Therefore, it is not necessary to use the 4 end
surfaces of the ceram c sheets as orientatign surfaces, whereby the ceramc
sheets can be aligned in highaccuracy with no regard to rigidity of the

ceragi c sheets. Thydy ShrEaceeSk%s OrREORGI¥am At ! Qﬂebﬁ%ln &sere?&sn%%ﬁbba,

having low rigidity, for exanple, whereby it s possible to easily obtain a

l'am nat ed el ect r o faER,Ghlerekythe Seflnic| SHe8Es asht Per @1 ghidipGnt OF
havi ng hi gh capaci tance. Furthernmore, it is not necessary to carry out the

steps such as puntiiighg, astaeckcyg wbtht o | Hegard t Be sedgidity pamt the
order to mnimze errors that may be caused in alignnment. Thus, the degree
of freedomis increxamid rsheatsd r uThuse dt tis eagy pbenprepehlyhaflign

mul titype production line can be easily fornmed, for exanple. Wen,

accordi ng to anot Aine geramic,sheetshhaving,diovh rigidisyepfor exavpileg t he
punched ceramc |layers_is carfied out_after the punching, step_and the

equi pnent used in ehncHE ndS sPegsibier &Qu 1AL FhtAimcacdarinated er s

to a correct position. for
P electronic component such as a thin laminated ceramic

capacitor having high capacitance. Furthermore, it is

not necessary to carry out the steps such as pﬁnching,

stacking and 'Ehe like in the same equipment in order

to minimize errors that may be caused in alignment.

Thus, the degree of freedom is increased in the

structure of the equipment such that ‘a multitype
production line can be easily formed, for example.

When, according to another embodiment of the

invention, the si:ep of stacking the punched ceramic

layers is carried out after the punching step and the

equipment used in the punching step can regularly

N - carry the ceramic layers to a correct position for

carrying out the stacking step, it is not necessary to

relocate the ceramic layers on the basis of the

orientation marks for stacking the ceramic layers

after the ceramic layers have been located 'by use of

the orientation marks in the i:unching step. In such

a case, the location of the ceramic layers performed

‘ in the punching step on the basis of the orientation
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“varrying out the stacking.step, it is not necesSary to relocaté the, ceramic

| ayers on the basis of the orientation nmarks for stacking the ceramc

" layers after. the ceram c | ayers have been.|ocated by use of the orient ati on
marks in the punching step. In such a cage, the location of the ceramc

I ayers perforned in the punching step on the basis of the orientation
marks is suffighehs 4@ RUPFIGdIE €6 OPFavEaét 26F Bechratiee
The above and further features of the present
particularity of the epamded 1eyeiris

5

i nvention are set forth w
and shoul d becone clearer fromthe

s%%&fiid‘glay.,e{fh- |

foll owi ng detail ed description of the follow ng enbodi nents of the present
i nvention given wt Thecfabboveecahd tthurtheEmnpeagurgsdrofv the. pbidsent
DESCRI PTION OF THE DRAWNGS Fig. 1 is a plan view showing a cerani c sheet

enpl oyed for cdnventjonutaxe @eeiodforth fitlhepprtienlarityntimntheig. 2 is

a sectional

vi ew showi ng a ceram c sheet backed with a backi ng sheet,

-

whi ch ~

i s enpl oyed f oAppendednciaing nandeshanisdii hegonef qleaner-stremi fhenti on; -

-the present invention; and

following ‘detailed description of the following
embodiments of the present invention given with
reference to the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view showing a ceramic sheet
employed for carrying out an embodiment of the present
invention;

Fig. 2 is a sectional view showing a ceramic

- sheet backed with a backing sheet, which is employed

for carrying out another embodiment of the present
invention;
Fig. 3 is a plan view showing a ceramic sheet

employed for carrying out still another embodiment of




Fig. 3 is a plan view showing a ceranic sheet elplbyed*’for tarryi ng' out
still -anot her enbodi nent of the present invention; and 6 Fig. 4is a

pl an vi ew showi ng a ceram c sheet backed with a backing sheet, which is
enpl oyed for carrying out a further enbodi megt of the present invention. 5
DESCRL PTI ON OF THE PREFERRED EMBCDI MENTS Fig. 1 is a plan view show ng a

ceranlC sheet 1 which igig@Ipkoyigd 4 Op16ar MileR shdwily cabedra@ilc Bhdde
present invention. This ceramc sheet 1 is used for. manufacturing |am nated
cerani ¢ capacitorshbaskedhwith a backirgceheety |lwiidhtid employed Cfor
conponents. The ceram c sheet 1 is subjected to a |later stacking step, and
tfAereafter cut so esrryingt @ut aanufibethet |embodimeshtceob®ni the agaredearts.
Thus, a nunber of internal electrodes 2 are vertically and 15
transversely arraniRven®iohe ceramic sheet 1. Two orientation marks 3, for

exanple, are formed on the surface of the ceram c sheet 1 provided with the
internal el2ctrodes 2 | PEPERIBREON QY TEE RREFERRED NEMBORIMENBSt r odes 2.

The orientation marks 3, which, 20 are illustrated in cross-shaped
configurations, for Fig. 1 is a plan view showing a ceramic sheet 1

which is employed for carrying out an embodiment of
the present invention. This ceramic sheet 1 is used
for manufacturing laminated ceramic capacitors, which

10 .are exemplary laminated electronic components.
The ceramic sheet 1 is subjected to a later
stacking step, and thereafter cut so as to obtain a
number of laminated ceramic capacitors. Thus, a
number of internal electrodes 2 .are vertically and
15 transversely arranged on the ceramic sheet 1. Two
orientation marks 3, for example, are formed on the
surface of the ceramic sheet 1 provided with the
internal electrodes 2 in regions provided with no
Y - internal electrodes 2. The orientation marks 3, which
20 are illustrated in cross-shaped configurations, for
example, may have any arbitrary configurations such as
circular, T-shaped or L-shaped configurations. By
providing the ceramic sheet 1 with a plurality of
orientation marks 3 which are- preferably separated as
25 far as possible the accuracy in alignment is greatly

? improved.



exanpl e, may have any arbitrary configuratiohs’?uch*aglciHﬁﬂeﬁ{ T- shaped

or L-shaped configurations. - By providing the ceranmic sheet 1 with a
“plurality of orientation nmarks 3 which are preferably separated as 25
far. as possible the accuracy in alignment is greatly inproved. 7 The

orientation marks 3 are preferably formed by printing, simultaneously with

the internal electr S_. A this, cas patrern for LidLing ithe

orientation marks SQﬁéyO%%ePB?#ganiﬁaﬁkgc egﬁef ;egeraﬁlypf?ﬁpgﬂg Yhe s ,

i nternal elect s 2T © ) h h (oJals)! ' '

configuration éﬁgﬁgﬁégés§$$%f§£?§58852rggé?z%hihgﬁ%ﬁﬁ“?%.%?%&Hgéag% t hat

the same is repeatedlpy prigied whkl, t Npaitteehaal fqglec'ﬁém.ﬁﬁlg? angpkhe ¥
' c sheet 1 1s punched

orientation marks 3 10 and dri ed. "Then, the cera

and stacked onofieénbatisnOmalrk® P8SmayoNBe Ot orii@aOrirgNhaldFodil k8r3. I N
nore concrete terns, the ceramc sheet 1 is 15 fed to a prescribed €

punchi ng st atipaintihgrthéhtnteraallaeleetiredes 3.are sensed and the ceranic
sheet 1 is punched by a punching bl ade on the basis of the
The ceramic sheet 1 has a longitudinal
configuration and successively fed every size A shown
in Fig. 1, so that the same is repeatedly printed with
the internal electrodes 2 and the orientation marks 3
10 and dried.
Then, the ceramic sheet 1 is punched and stacked
on the basis of the positions of fhe orientation marks
3. |
In more concrete terms, the ceramic sheet 1 is
15 fed to a prescribed punching station, where the
orientation marks 3 are sensed and the ceramic sheet
1 is punched by a punching blade on the basis of the
ﬁositions of the orientation marks 3. The ceramic
sheet 1 may be r;elatively roughly aligned at the o
20 punching station, so that at least the orientation
marks 3 can be sensed. The ceramic sheet 1 may be
further provided with other sensing marks for such
rough alignment. The orientation marks 3 may be
sensed at thé aforementioned-punching station by a
25 well-known sensing fechnique'through an image sensor

or the like. ' ,



postTtions of the orientation marks 3. The ceramc sheet 1 may be

relatively roughly ‘aligned at the 20 punching station, so that at
| east the orientation marks 3 can.,be sensed. The ceram c sheet 1 may be
further.provided with other sensing marks for such rough alignnent. The

orientation marks 3 may be sensed at thegaforenentioned punching station by
a 25 = wel | - known sensi ng techni que t%rough an i nage sensor or the |ike.

W ? . . : .
8 Then, punched ceram ¢ sheets e stacked_ on the basis of .the positions
of the orientation narlﬁ'se’%. PFHE"L%E Serandcegheetsdy are Stacked of & for

I on, | gl lLate. A | am f .the st.ack '
Shoete 115 di 1ol % S B BN . P or RTA ST B Facc e,
t he di f Q0. tsh ' FBC
Simpl e plate, onCoReath SHGE, 1"l AR aRIRR nf ek TRt EBfededaion,

conpr essi on and- W&%%ﬁ%?ﬁ«ﬁlﬁeg laminateP b A Ts¥aRiRil iddiathic

ceram c sheets 1 are pun st ac I n the sane equi pnent, 1t may not

S TRCERL 0 TR Y ey Seapienk d il Sl e e

punching the cer afec st in the dies for compression. When the ceramic
sheets 1 are stacked on the simple plate, on the other
hand, the laminate is carried into dies for compression
and compressed therein.

10 When the aforementioned ceramic sheets 1 are punched
and stacked in the same equipment, it may not be necessary
to re-align the ceramic sheéts 1 through the orientation
marks 3. In this case, the orientation marks 3 may be
removed in the step of punching the ceramic sheets 1.

15 The laminate of the ceramic sheets 1 compressed in
the aforementioned.manner is appropriately cut and
subjected to a firing step and a'step of forming external

U electrodes. Thus, desired laminated ceramic capacitors
are obtainéd. |

20 Thé'orientation marks 3 may be formed by a method
other than that employed in the aforementioned embodiment.

For example, the orientation marks 3 may be
previously formed on the ceramic sheet 1, so that the

internal electrodes 2 are printed on the basis of the

. 25 positions of the orientation marks 3.
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~15 The | am nate of the ceramc sheets -1- cowﬁréssed Tn:the .
af orenenti oned nanner is appropriately cut and subjected to a firing step-
and a step of form ng external electrodes. Thus, desired |am nated ceramc
capacitors are obtained. 20 The orientation marks 3 may be forned
by a nethod other t’han that enployed in the aforenentioned enbodi nent. For
exanple, the orientation marks 3 may be previously formed on the ceranigé

sheet 1, so thatpdenhdP! eEnel of igﬁﬁgggﬁﬁ Aadks grbg%e%eogo Sdbgiz%tgzlgﬁe.

25 positions of the orientation mar

mar ks 3 nMayndiddorde vy 2d 1 Nesh & | pmv?%ae B@' %ﬁe Fg‘laltaﬁ of the ;

printing nmethod. In addition, the orientaiion mark not “necessarily - °
be formed ededhar surface of the ceramic sheet 1 prOV|ded with the interna
~electrodes 2. Wen a ceram c sheet is backed with a backing sheet of .
pol yet hyl ene t eepladdil tien f otheexarbdretationsmpeksi Bl mayyonber m ori entati on
mar ks on a surface opposite to that provided with internal el ectrodes,
i.e., the becessgriligetbe Aconaham thersarfaskeof thei ndepmiideshept
handled, it is possible to formorientation nmarks on a
1 provided with the internal electrodes 2. When a ceramic
sheet is backed with a backing sheet of polyethylene
terephthalate for example, it is possible to
form orientation marks on a surface opposite to that
provided with internal electrodes, i.e., the backing
sheet. Also when a ceramic sheet is independently
handled, it is possible to form orientation marks on a
surface opposite to that provided with internal
-electrodes.
When a ceramic sheet 1 is backed with a backing sheet
12 as shown in Fig. 2, orientation marks 13 as well as
internal electrodes 14 may be fcrmed on a surface of the
backing sheet 12 provided with the ceramic sheet 11. 1In o/
this case, the internal electrodes 14 may be formed
simultaneously with the orientation marks 13 by printing,
for example.  Alternatively, the internal electrodes 14
may be formed in another step on the basis of the

positions of the orientation marks 13. The ceramic sheet .

11 is formed on the_backihg sheet 12 which is provided

§
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sw=kace opposit-e to that provided with internal el éctrodes.’ Wieh é‘ceranic
sheet 1 is backed with a backing sheet 12 as shown in Fig. 2, orientation
mar ks 13 as wel.l -as internal electrodés 14 may be formed on a surface of

t he backing sheet 12 provided with the ceramc sheet 11. 1In this case, the
internal electrodes 14 may be fornmed ¥l nul taneously with the orientation
marks -:13 by printing, for exanple. Alternatively, the internal el ectrodes

14 nﬁV be forne another sis .of .the_positions of the
orientation nﬁ?gg 9hbeﬁg?éh$E ?ﬁggF ?? PBY SPRedn gﬁrPﬁé ﬁzgﬁFﬁﬁg§ﬁeet
12 which is piQV|ded 10 - with the orientation marks 13 and the internal
el ectrodes 147 "The aforenentioned backing sheet 12 is fornmed of a light

transm ssi ve nater ﬁgﬁ hgg&kléglgh g@s§2d9¥ogggﬁg§rgrlg for

exanpl e, through t e bac I'ng s | ec i ng and

1307 oty e e g sk msbisloi | mmgeescanet LGu! b bic T
ceram c Sheetsé&sem & PhméAdiiy, ofcpl 82hRpUBS 2Rra6&hf ShAEHaGRIAg
sheet 12, to be subjected to punching and stacking steps.
When the ceramic sheet 11 is separated from the backing
sheet 12, at least the internal electrodes 14 are
transferred onto the ceramic sheet 11.

When a plurality of electrodes 22 are formed on a
ceramic sheet 21 as shown in Fig. 3, specific ones of the
electrodes 22 may be employed as orientation marks. In
this case, the orientation marks are.pfeferably defined by
two of these electrodes 22, such as electrodes 22a and
22b, for example, which are diagonally opposite to each
other and located in most separated positions.

When a ceramic sheet 31 is foxmec on a backing sheet
K,/ 32 by a doctor blade coater, for example, and the backing

sheet 32 has portions 33’ jutting out from the outlines of
the ceramic sheet 31 as. shown in Fig. 4, orientation marks
34 may be formed on the jutting out portions 33. When
electrodes 35 are formed on the ceramic sheet 31, the same
may be formed s;multaneously with the orientation marks

34, or in another step on the basis of the positions of

the orientation marks 34.
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~ceram ¢ sheet 21 as shown.in Fig. 3, specific ohes of 1Hie étecitodes 22 may
be enpl oyed as orientation marks. In this case, the orientation marks are .
preferably defined by two of these electrodes 22, such as el ectrodes 22a
and 22b, for exanple, which are diagonal{y opposite to each other and
| ocated in nost separated positions. Wien a ceram c sheet 31 is forned on a
backing sheet 32 by a3 tRfidH the282ientheion’ AArRSaIP| Hre KbV PATKI UL
sheet 32 has portions 33" Jutting out fromthe outlines of the ceramic ™
sheet 31 as sheicular Jcohfiguretiidnson i Fig34 4Ry tiee f waisl eyt he
jutting put portions 33. Wien el ectrodes 35 are forned on the ceranic sheet
31, the sanme maltetrativedysiballpgrne@ed \invdthdhecont tnihwdt tongar ks 34, or
in another step on the basis of the positions of the orientation marks 34.
Al t hough the ori ent Sheorpresést 34nventiiony i isdailsociappil keaklenf tgum@at i ons
in Fig. 4, the sanme may alternatively be provided in other configurations.
The present inmethosh |ef al penufactyzing t @ a heninated nedectrondong a -
| am nat ed el ectroni c conponent ot her than the | am nated ceram ¢ capacitor.
For exanpl e, tGompaRent wihen fhan fhe, lapinateq, ceranisc ﬂm&%ﬁi ng of a

| am nat ed el ectroni ¢ cogponent such a nmul.tilayer ci,rcuiit board,
| ani nat ed type For example, e S:i.nvenéi:s:ive mei'ﬁ-xoda }éan also be applq.eda

to manufacturing of a laminated electronic component
such as a muitilayer circuit board, a laminated type :
ILC filter, an L-chip, or a .c-ne:twork.' ~
Although the present invention has been described
and illustrated with reference to particular
embodiments, it is to be clearly understood that the
embodiments described are by way bf illustration and
example 6n1y- and that modifications and variations

thereto are possible without departure from the scope

of the appended claims.

-

-
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LCM Iter, .an Lachiﬁ, or a C-network. Although rﬁe’breSehﬁ‘% ' '
been described and illustrated with reference to parti ﬁaﬁﬁﬂm J zu ,”II,
enbodi ments, it-is to be clearly understood that the enbodi c X

are by way of illustration and exanple only sgnd that nodifications and
vari ations thereto are possible without departure fromthe scope of the

apper’q\d/'ed clains. crLAZMSEAIMS: - 1. A net hod of manufacturing a | am nated
el ectroni c conponent by stacking a plurality of electrode pattern bearing

ceram c | ayers punched out of a ceramic sheet, 5 said nethod
conprising: preparing said ceram c sheet; providing a plurality of
efectrode patternslat dAfhethod pfshanufiscturingdachaninatedcslectronidi ng
a plurality of orientation marks having 10 .predet erm ned_posi tional

rel ati onshi ps wi t hepERgRERERY Facking A plaradditydefpeleatrnade paktrrry
said ceramc |ayers out of said, ceram c sheet with each |ayer being punched
it Cof the Sheot SBeRELRG GRRBRM (AYSRS FUIIGH U BEA SHRERLE Sedt,

ceramc laygr of i L3,8! SkEQY°cBRLL bty

preparing said ceramic sheet;
providing a plurality of electrode patterns at
different positions on said ceramic sheet;
providing a plurality of orientation marks having
10 predetermined positional relationships with respective
ones of said electrode patterns;
punching said ceramic layers out of said ceramic
sheet with each layer being punchéd out of the sheet
so as to determine the position on each punched
15 ceramic layer of its electrode pattern; and
stacking a plurality of said punched layers so
that they are aligned with their electrode patterns in
N predetermined positions relative to each other in the
stack;
20 at least the punching step of the punching and
stacking steps being performed in dependence upon said

orientation marks.

2. A method according to claim 1 wherein both of the

punching and stacking steps are carried out in



‘—stackl ng a pl
their electro
in the stack;
stacking step
2. A met hod
st acki ng st epsy,
mar ks, each |
respective on
stacked by us

urality of said punched | ayers <So- that°they
de patterns in predeterm ned positions relat lmlﬂ I

-20 at | east the’'punching step of t .

A

ngsa

ag;

s being perforned in depeng1 ce upon said orientation marks.

according to claim1 wher bot h of the punchlng and

t
208penadhbes il slia ol MRS RalPR] ACh faglrt!! o
%Q{,n?”?ﬁn%e%a'&@réf”i:ﬁh' %f%l@,sﬁé@he utsayeaf bging
e o0 one or nore 5 orientation mar associated with

the respectiverésyeétive oné 6R!H6Fe 6£058iaJot Defitat fon ﬂ&ﬂegl nagdl y the
is carried out in dependence upon said orientation marks,

each | ayer beiegchulapet Geinyg stackéd by use aof Cthéconeb\or'Smopé a
e or nore of said orientation marks, and the punched sheets
bei ng cairried ayienhtatijonpnearkasedssaciatedunwithyg thep respéetiverect

punchi ng step
respective on

position for

10

15

20

carrying out the stacklng step.
layer.

3. A method according to claim 1 wherein only the
punching step is carried out in dependence upon said
orientation marks, each layer being punched out of the
ceramic sheet by use of'a'respective one or more of
said orientation marks, and the-pﬁnched sheets being
carried by the equiﬁmenf used in the punching step to
the correct position for.carrying out the stacking

step.

4. A method according to claim 3 wherein the

orientation marks are removed in the punching step.

5. A method according to any of the preceding claims
wherein the orientation marks are first provided, and
the electrode pattefhs are then provided at positions

determined by the positions of the orientation marks.

6. A method according to any of claims 1 to 4

wherein the orientation marks and the electrode

~
)
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15" 4.. «A- method accordi ng to .claim 3*wHetei h* th ' '
marks are renmoved in the punching step. 5. A net hod accorﬁ“ﬂ“lmmmﬂ/ﬂmw"l :
and+

the preceding clains wherein the qgrientati on marks are first *prévided

the electrode patterns are then provided atjgositions 20 determ ned by
the pasitions of the orientation marks. 6. A met hod according to any of
claige: 1 to 4 whesatiterns aré prarided Bimsl tatedbs1yl ectrode 14
patterns are provided sinultaneously. 7. A method according to claim
6 wherein the orientation narks are constituted by parts of said el ectrode
patterns. 5 8. A nmet hod according to any of the preceding clains
wherein the el ectribde pat methodind@agondingr ittt alagkm e k wheneisy oheed by
printing. 9. A nmet hod according to any of the preceding clains wherein
the ceranic sheet QEEigNtALIRN BATksShHANE rgenstituted byt panks ofe said
etectrode patterns and/or the orientation marks are provided on the
surface of the ba@defFrIdR PALRAXNS: i n contact with the ceram c sheet. 10.
A nmet hod according to claim9 wherein the backing 15 sheet is forned
of a transparent material enabling the

5 8. A method according to any of the preceding claims
wherein the electrode patterns and/or the orientation

marks are provided by printing.

9. A method according to any of the preceding claims
wherein the ceramic sheet is provided on a backing
10 sheet and the electrode patterns and/or the
orientation marks are provided on the surface of the
backing sheet that is in contact with the ceramic

sheet.

10. A method according to claim 9 wherein the backimj
N3 15 sheet is formed of a transparent material enabling the
orientation marks to be viewed through the backing

sheet.

11. A method according to claim 9 wherein the backing
sheet has a portion which extends beyond the ceramic
20 sheet and the orientation marks are provided at said

3 portion of the backing sheet.
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“®rientation marks to be viewed through the backlng sheet
according to claim9 wherein the backi ng sheet has a por mmﬂ”ﬁu
beyond the ceramic 20 - sheet and thé orientation nar
'said portion of the backing sheet. 15142. A nmethod substantially as
herein described with reference to any of the acconpanying draw ngs.

12. A method substantially as herein described with

reference to any of the accompanying drawings.

™



