2246020 TI TLE' OF THE | NVENTI ON Met hod of and Apparatus for Manufacturing
Ceranmi c‘Green Sheet for Lam nated Ceramiic El ectronic Conponent BACKGROUND
Cﬁ THE | NVENTI ON 5 Field of the I'nvention The present invention relates
't@ a method of and an apparatus for manufacturing a e2rakE g e sheet
~which is enployed for a lam nated ceranmic el ectronic conmponent. Description
_égy\{he Background Art 10 A | am nated ceram c el ectroni c conponent
such as a lam nated ceram c capacitor, a |lam nated inductor or a nultilayer
“circuit board, for exanple, is obtained by stacking ceranmc green sheets. A
| am nated ceram c capacitor, which is the nost typical exanple of such a 15
: | am nated ceramic el ectroni c_conponent, has generally been manufactured in

‘the follow ng nﬁ}wkﬁ:OQJSgﬁ\;ﬂﬁ Ig?heet of green ceramic is punched into a
oy ol o i A aid AP A3 Fan R oRhAT AL Borlls

(2) Internal electr € recCtangular ceram C green sheet.

(3) The print ed%,l_%,gr%e«flf& T A < dfé'vca!rt%%i,c( £hebepbHidl ChitpBheatich

ceram c green she I ch are provi I nternal electrodes of a

first pattern, RErrcrdthfd V¥ eHRtOivENTONEd Wi th those provided with

i nt er nal
5 - Field of the Invention

- The present invention'relgtes to a method of and an
apparatus for manufacturing a ceramic green sheet which is
employed for a laminated ceramic electronic component.
Description of the Background Art

10 A laminated ceramic electronic component such as a
laminated ceramic capacitor, a laminated inductor or a
multilayer circuit board, for exampié, is obtained by
‘stacking ceramic green shgets.' A laminated ceramic
éapacitpr, which is the most typical example of such a

15 laminated ceramic electronic component, has generally been
manufactured in the following manner:

(1) A mother sheet of green ceramic is punched into a
rectangular form, to obtain a ceramic green sheet for
stacking.

20 (2) Internal electrodes are printed on the
rectangular ceramic green sheet.

(3) The printed internal electrodes are dried.

(4) A plurality of such ceramic green sheets, which
are provided with interﬁal electrodes of a first pattern,

25  are alternately stacked with those provided with internal



el ectrodes of a second pattern, which is different fromthe first' pattern

(-5) The 'stacked green sheets are aligned on the basis of the outlines
thereof. 5 - (6) The as-forned | anm nate of the ceram c green sheets

is introduced into a die assenbly and pressurized. (7) The lamnate is cut
“into a chip for independently formng a | am nated ceram c capacitor. Then, - .
<-gteps of firing the chip and fornming external electrodes thereon 10 = are-w~
..carried out to obtain a desired |aninated ceramc capacitor. In the :

af orenent i oned net hod of manufacturing a | am nated ceram c capacitor,
however, the internal electrodes are prlnted in the step (2) after the 15

t | t i t
i St ograt rat| oneRectahisn PR Anseced BRUEPFRri MILERCLE (LbEREFoRF cEFPBdes,
t her ef or e, ch t ' [ carr ed over to the final product, nce
such ceran1iugrgghsgﬁgggsbg&tgngiked o% thevbasis of the outFineg 20 °

thereof in the step g§> Th;hgﬁac 8 g§eéﬁr§ﬁge¥§nif tfﬂigﬁé?n§ﬁ £§§a££§9§8

are pronely dispersed fn ach|re acl tance ceramc
green sheets arger eRbESHEEEIneS gﬁgrégggked state through vibration efc. so

25 that the outlines thereof are aligned with each other. -2-
5 (6) The as-formed laminate of the ceramic green
sheets is introduced into a die assembly and pressurized.
(7) The laminate is cut into a chip for independentlf'
forming a laminated ceramic capacitor. Then eteps of -
firing the chip and forming.external_electrodes.thereon .
10 are carried out to obtain a desired laminated ceramic
capacitor.
-In the aforementioned method of manufacturing a
laminated ceramic capacitor, however, the internal
electrodes are printea in the_step (2) after the
15 rectenguler ceramic.green sheet is obtained in the step
(1). 1If misregistration is caused in the step of printing
the internal electrodes, therefore, such misregistration'
is carried over to the final product, since such ceramic i:}
green sheets are stacked on the basis of the outlines
20  thereof in the step (5). Thus, the as-formed laminated
ceramic capacitors are pronely dispersed in acquired
capacitance.
In the step (5), the ceramic green sheets are

registered in the stacked state through vibration etc. so

25 that the outlines thereof are aligned_with each other..



~ However, ‘it is inpossible to inprove stacking accuracy since the ceranic
green sheets are relatively inferiort in fhrechanical strength. This also

| eads to dispersion of acquired capacitances, -particularly in |amnated
ceramc 5 capacitors. Further, the capacitance acquired by each
Il gm'nated ceram c capacitor is substantially determ ned at the step (2).
+~In"the step (2), the internal electrodes are printed on the ceram c green
.'sheet which has al ready been. punched 10 into a rectangul ar outline, and
- such ceram c green sheets are aligned in the stacked state on the basis of

. the outlines in the step (5).- Thus, it is inpossible to arbitrarily change

* the capacitancgﬁgpguired by the as-.égr d Lam nated ceram c capacitor, so
far as the cer &MEVES~ ltgi@eﬁmgﬁﬁﬁf ﬁpg°p+89Fagﬁ RFERIDI ATRHTRF St r odes
havi th . f | 0. I [ty of. 1t
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different patterns of I nterna odes I n the step e IS
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3 Further, the capacitance acquired by each laminated
ceramic capacitor is substantially determined at the step
(2). In the step (2), the internal electrodes are printed
on the ceramic green sheet which has already been punched
10 into a rectangular outline, and such ceramic green sheets
are aligned in the stacked state on the basis of the
outlines in the step (5). Thus, it is imposéible to
arbitrarily change the capacitance acquired by the as-
formed laminated ceramic capacitor, so_far as the ceramic
15 green sheets are provided with internal eléctrodes having
the same types of patterns. In order to obtain a
plurality of types of laminated ceramié capacitors having
-QJ _ different capacitances, it is necessary to prepare a
plurality of types of ceramic gréen sheets having
20 different patterns of internal elecﬁ;odes in thé step (2).
While it is necessary to directly handle the ceramic
green sheet in the steps (2) to (5), difficulty of such
handling is increased as the thickness of the ceramic

green sheet is reduced.

25 SUMMARY OF THE INVENTION



4 Accordingly, it would be desirable to provide a nethod of and an
apparatus for manufacturing a ceram c green, sheet for a [|am nated
ceram c el ectronic component, which can solve the aforenentioned 5
problenms. In a first aspect, the invention provides a nethod of preparing
a lam nate of ceram c green sheets for a glamnated ceramic &electronic
conponent, conprising the steps of: 10 form ng an el ongate
ceram c green | ayer oAceotdihgly, dentwoullishey gesfirableatd provide a
successively to a conductor formng station, a drying station, and a
cutting station; mébhod of and ae@Epparans dwimanme aatering 0 eranie
surface of the elongate ceram c green |ayer at the conductor formng
station; drying guaeencosheeti vdéomt & i alaminateddr gerngmirat edect2®nic
cutting said elongate ceram ¢ green sheet at _the cutting station at a

pr edet er m ned poSPMPEReBE .t havielkn C@&Mani Bol¥ger the h Afoxementdanes
conductor_to define-ﬁ conduct or bearing sheet  section whilst |eaving the
carrier ihtact; problems. : B -

In a 'first aspect, the invention provides a
method of preparing a laminate of ceramic green sheets
for a laminated ceramic eleétronic component,
comprising the steps of:.

10 ' 'forming an elongate ceramic green layer on a
carrier; |

continuously guiding said car:ier successively to
a conductor forming station, a drying statioﬁ, and a
cutting stafion; :

15 ) .depositing conductive material onto the surface
of the éiongate Ceramic'greén'layer at the cdnductor
forming station; |

drying said conductive material at the drying
station; |

20 ' | cutting said'elongate ceramic green sheet at the
cuttihg.statian at a predeterminéd position on the
greén ceramic layéf With.respect'to the conductor to
definé a conductor beéring: sheet section whilst
leaving.thé'carrier intact;”

25 | separating the cut section of the elongate

ceramic green layer from the carrier at the cutting

P
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- elongate ceram c green | ayer;

25 . Separating the cut section of the elongate ceramc green
| ayer fromthe carrier at the cutting ®5 station and stacking a
predet er mi ned nunber of such cut sections at a stacking station whil st
provi di ng support for the cut sections during separation and stacking. 5
In a related aspect, the invention al so psovi des apparatus for preparing a
| am nate of ceram c green sheets for a |am nated ceram c el ectronic
conponent, conpstetagn mswhsstackingr av pdiedeteamingdomumker cofipesiche 10
including an elongate green ceramic layer on a carrier; a conductor
forn ng stationClbr SEGFdANS Rt cenfeckiagetation ovkbl she PFOVASda%0f t he
15 ., adrying station  for drying
sai d conducti veSHEPEFEalfh thed BitongarkigneeFurdngigepagation and jng
station for cuttin% said elongate green ceramc |ayer after drying, at a
* predeterm ned cBEd H&nﬁbsition on the green ceramc |ayer relative to the

20 oL Pe  Tafvp, Re1ALEY, ABBELko (Rl Snt@RTYEhOR1BE pBY1ERET ©

green shget whil st | &5 Pn carr i“ntact |
apparatus for preparing a laminate of ceramic green

sheets for a laminated ceramic electronic cbmponent,
comprising:

means for providing an elongate composite

10 - including an elongate green ceramic layer on a
carrier;

a conductor forming station for depositing
conductive material onto the surface of the elongate
ceramic green layer;

15 a drying station for drying said conductive
material on said elongate green ceramic layer;

a cutting station for cutting said elongate green
ceramic layer after drying, at a predetermined cutting
position on the green ceramic layer relative to the

N 20 conductor to define a cut section of a conductor
bearing ceramic green sheet whilst leaving the carrier
intact; and

means for separatiﬁg the cut sheet section from
the carrier at the cutting station and for stacking
25 cut sheet sections at a stacking station while

providing support for the cut sections during



nmeans for separating the cut sheet section fromthe carrier at the cutting

station and for stacking 25 cut sheet, sections at a stacking
station while providing support for the cut sections during separation
and stacking. In order to obtain a ceramic green sheet for a lam nated
ceram c el ectronic conponent according to 5 the present invention, the-
green ceramc |layer which is forned on the long carrier filmcan be L Nk

continuously handled in a state being held on the long carrier filmand

mai ntained in the long configuration, fromfthhe step of printing a conductor
film such as an internal 10 el ectrode, on the green ceramc layer to
the step of punching the same_for extracting a ceramc green sheet. In the
preferred enbodiFRRAGALIPR IPdBLREEMIe | ayer, which is subject to various

i monsi ons. and confi g & “?96‘ “E5" Rafhlet 7 o4 e P S aaRe PR HESE APy or
HEERC e R SO e
5 " the present invention, the green ceramic layer which
is formed on the long carrier £ilm can be continuously
handled in a state being held on the long carrier film
and maintained in the long configuration, from the

- step of printing a conductor f£ilm, such as an internal

@

10 electrode, on the green ceramic'layer to the step of
punching the same for extracting a  ceramic green
sheet. _'

In the preferred embodiments, the green ceramic

layer, which is subject to various processes for



ceram c layer has a small thickness of not nore than 30 [err], for exanple,
it Is possible to manufacture da-ceram c green sheet in high rellablllty
substantially with no deformation or breakage in handling. 10

Further, since th een ceranlc | ayer is_coptinuously subjected to desi r ed
rogesses while ccﬁfga%%fg BPG; PBRSY PURChesk Inte BRaRGHIPed
Elr%;ﬁisiSﬁZss l)f et (%r eg_& cer ar%J ’s%z’é%-gfég lsl gag%_s y1-Ir:.(falh;t?(r) s%%ﬁ:lelc ﬁ@cked
bt ai hi gh- ’
gre?eprgd e%bogra @g}ﬁqgﬁ cthhég g gggu}g@ @] &pe green
i €0 6S| € an

ceram c | ayer |n e stat -ong conp he green ceramc

layer is punchedgjsiay It%de%%;%rlysﬁc OSS@%Oféﬁesﬁa‘iirﬁgbﬁaﬁr eal sherhdiyidy

a desired geometry, | e to conpensate

misregi Bration ghe! Beeanddshalid ildgemhi oPhap¥rEBecaLTed 7 R Bieli NY
* step, in the later pinching step. Thus, the punched ceram c green sheet

has no undesiredcaramgg 3bkali aasofa tdhes CONERCERRSE | BE huehmpwackadn 30
ceram c green 25 sheets are stacked while being maintained in the

st at es of reglstnntlﬁcraexampéé | it s powdibbe stepmanbfacbyraoa ceramrc

m sregistration is caused in the conductor filns, such as internal

el ectrodes, in tgzees- Sbeaﬂdlnahugata@lﬁahwﬁxtmlesub@nantcahtynwmth no
deformation or breakage in handling.

10 _ Further,.since the green ceramic layer is
continuously subjected to desired processes while keeping
the long configuration, it is easy to maintain cleanliness
of the green ceremic layer. Thus, it_is possible to
easvly obta;n a8 high-quality ceramic green sheet

15 | Further, in the preferred embodiment since the

conductor film is printed on the green ceremic layer
in the state of the long composn:e and the green
ceramic layer is punched in the later step to provide
a ceramic green sheet having a desired geometry, it is
.20 poseible to compensate for misregistration. of the
conductor film,.which may be caused in the printing
step, in the leter punching step. Thus, the punched
ceramic green sheet hes no undesired misregistration
of the conductor film. Such punched ceramic green
25 sheets are stacked while being maintained in the

states of registration attained in the punching step,

whereby no



An advant ageous feature of the preferred enbodinent resides in 5 the

ceram c green sheet being punched and-extracted fromthe green ceramc

| ayer after the conductor filmis printed on the green ceranmic |ayer.

Ther ef or e,

| am nat ed
capaci tor
di fferent

it is possible to easily obtain a plurality of types of
ceram c el ectronic conponents, such as |am nated ceram c 10

s having different opposite areas of internal el ectrodes, i.e.

acqui red capacitances, for exanple, by naking adjustabl e at

| east

either a position for printing the conductor filmaon the green ceramc
that for punching and extracting the ceramc green 15 sheet
green ceram c |ayer. These and ot her objects, features, aspects .
and advanuageseqﬂsﬁﬁ@tppeseﬁtqam&ﬁdlxn1WhelcuedGGEOquelmppasanh'hsonlthe
foll owi ng detailed descrlptlon of the present invention when taken in-

| ayer or
fromthe

conj unct i cknWRFRaLhelegtrodgseodParifien @ i
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Fig. 1 illustrates an apparatus for preparing a .ceranic green

?%B?ﬂ&ﬁ@&@ﬂﬂ%ﬂﬁ%telectronlc conponent accordlng to an

the ceramic green sheet being punched and extracted from the

green ceramic layer after the conductor lem is printed on

the gr -een ceramic laye The*efore, it is poss1b1e to
easxly obtain a plural;ty of types of lam;nated.ceram;c
electronic components,'such as lam;nated ceramic
capacitors having difte:ent-cnnos;te areas of internal
e-ectrodes, i, e., d-ffe:ent acqu;red capac;tances, for

example, by makzng adjuseable at least e;the* a pos;t;on

for pri1 na the conduceor lem on the greer ceramic laver '

or that for p unchlng and extractzng the ceramic g*een

heet from the green ceramic layer.'

1)
o

These and other Objects, features, esnects end
advantages of the present anentzon will becone more
pp rent From the fo’low;ng detailed descr;pt;on of the
resent invention when taken in,conjunctlon with the
accompenying'drawings. | | -
BRIEF DESCRIPTION OF THE DRAWINGS
Fi

ceramic green sheet for a laminated ceramic electronic
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g. 1 illustrates an apparatus for preparing a
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1; and Fig. 3'is an enlarged sectional view showing an-5 appar atus which
i's. substituted for the apparatus shown in Fig. 2. DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Fig. 1 illustrates an apparatus for manufacturing a
ceram c green sheet for a |lam nated ceramc electronic 10 conponent

. accordlng to an enbodi nent of the present invention. This apparatus

" comprises a supply reel 2, which is adapted to supply a long conposite 1 of
along carrier filmand a green ceramc |ayer continuously forned thereon

15 along its longitudinal direction. The conposite 1 is drawn out from
the supply reel 2 and guided to subsequent stations while upwardly

» directing the green £ a ql;qy r ?#é%ééaggéﬁéﬁéyg %ﬁPFQ&; hﬁag sion and

a Cross- directional i'on o out

fromthe supply, ‘ n
%@ect,ng{%rt?) Ui % drcrdiey &aﬂ%ﬁ%man@ﬁ@m

* layer defective ective portion of the green ceramc
llayer is detectgd {ygvisual observation or an optical detector 4, and

i nformation of such a 25 defective portion is transnmitted to a

controller 5. TR theis amarilarded septidehl oizwshowing ahation
. S apparatus which is substituted for“thé apparatus shown in
s Fig. 2.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 illustrates an apparatus for manufacturing a

ceramic green sheet for a laminated ceramic electronic
10 component according to an embodiment of the present
invention.

This apparatus comprises a supply reel 2, which is
adapted to supply a long composite 1 of a long carrier
: ' film and a gréen-ceraﬁic layer continuously formed thereon
15 along its longitudinal direction. The composite 1 is
drawn out from the supply reel 2 and guided to subsequent
stations while upwardly directing the green ceramic layer.
j ' It is'preferable'to control tension and a cross-
" directional position of the composite 1, which is drawn
20 out from the supply reel 2.

The composite 1 is then guided to a greeh ceramic
layer defective detecting pQrt.S. A defective portion of
the green ceramic layer is detected by visual observation
or an optical detector 4, and information of such a

25 defective portion is transmitted to a controller 5.

Q.



6. The printing station 6.is provided wth a conveyor 7 for carrying-the
canposite 1, a reciprocable slider having a suction nmechanism a suction
roll, or the like. Inthis 5 . printing station 6, a conductor filmis

pré nted on the surface of the green ceramic |layer, which is contained in

.. the conposite 1, with conductive paste at a constant pitch. Therefore, a
“:gereen 8, a scraper 9 for spreading the conductive paste on the screen 8

. and a squeegee 10 for 10 appl ying the conductive paste onto the surface
~af the green ceramic |ayer through the screen 8 are arranged above the .
conveyor 7. If the green ceram c |ayer defective detecting part 3 detects.
a defective portion hey gr ' Y, Ldy 4 r LNt
no 15 conductor fi %#oﬁhgugﬁﬁgsgg?glgi%g gg%?%%n#é #ﬂé%fﬁégﬁﬁzéﬁﬁéﬁfﬂr'
station 6, a real.swﬁélgfiﬁemgnavaiefoﬂrs,nisdpﬁbmwmﬁlzy dbiveyid NI NG
of the conductor film 'Then the conposite 1 iS guided to a.defecti've print .
detecting part #dr cdfrying thétcompdeiestlyeaprécipPécabldWlider iKaving
detected by visual observation or an optical detector 12, and infornmation

of such a def ecaiswctiomtmechanbsm) saiswetien roll heoxote diles. 5.InTHhis
controller 5 controls an operation in a punching station 13, which is

descri bed $at erpriatinmistabiconfi®ctd veonguetoporilmnis Primted pn theed in a

= -Step of stacking ceramc_green sheets. In 10 ) ) . .
IR - surface of the green ceramic layer, which is contained in

the composite 1, with conductive paste at a constant
pitch.: Théréfore, a screen 8, a scraper 9 for spreading
the conductive paste on the.écreenzs.and a squeegee 10 for “?i
10 applying the conductive paste qﬁtp the surface of the.
green ceramic layer through the screen 8 are arranged
above the conveyor 7. 1If fhe_gréén ceramic layer
defective detecting part 3 detects a defective portion of
the green ceramic layer, it is.prgferable-to print no
15 conductor film on such a defective portion. 1In this
printing station 6, a registration mark may be printed
simultaneously with printing of the conductor f£ilm.
- Then the compdsite 1 is guided to a defective print i:;
detecting part 11. In this part, a defective print
20 portion is detected by visual observation or an optical
detector 12, and information of such a defective print
portion is inputted in the contrqller 5. The controller 5
controls an operation in a punching station 13, which is |
described later, so that the defective.print portion is

25 ' not used in a step of stacking ceramic green sheets. 1In

o)



this case,” a short of printing caused by the non-used defective/print
portion is automatically corrected by additional printing. Then the '
copposite 1 is guided to a drying station 5 - 14. The drying;station 14
‘i'sfprovided with a drying furnace 17, which conprises a hot ai ozzle 15
_fot_supplying hot air to the upper surface of the conposite 1 fiom above
“and a heating panel 16 for heating the |ower surface of the conposite 1 by
"heat transfer. Infrared 10 radi ati on may be enployed in the drying
station 14, which is adapted to dry the conductor filmprinted in the
printing station 6. Then the conposite 1 is extended al ong a dancer roller

“18, Thus, the t%ﬂéEo g%Htggsggggoggtgggnkin%gca%ﬁggﬂﬁﬁnggdngﬁlggS?athe

printing station an e punchings eJp) escrib ter,

whi le differencdpeweqd E%&n%eﬁgrEibﬁsﬁgfah@%mﬁ%ﬁﬁ&ii&ecérkac?Q& Bfi nting

“and punching stations 6 aind 13 I's absorbed. Such difference of the feed

rales is not acaddaikabadlspreatifg.20 green ceramc |layer is punched in
t he punching station 13 on the basis of the printed conductor filmand the

regi stration mark. Tirthen the conposite 1 is guided to ahdrpinghstationti on
13. The punching station 13 is provided with a 25 conveyor 19 for
_carrying tife codfesi Theldryhugaspatikop 26 is provided with a drying
i furnace 17, which comprises a hot air nozzle 15 for
supplying hot air to the upper surface of the composite 1
from above and a heating panel 16 for heating the lower
surface of the composite 1 by heat tran%fer. Infrared
10 radiation may be employed in the drying station 14, which
is adapted to dry the conductor film printed in the
printing station 6.
Then the composite 1 is extended along a dancer
roller 18. Thus, the'tengion of the composite 1 is
15 controlled between the printing station 6 and the punching
station 13, which is described later, while difference
between the feed rates of the composite 1 in the printing
and punching stations 6 and 13 is absorbed. Such
- difference of the feed rates is not accumulated since the
20 green ceramic layer is punched in the punching station 13
on the basis of the printed conductor film and the
registration mark.
Then, the composite 1 is ‘guided to the punching

station 13. The punching station 13 is provided with a

25 conveyor 19 for carrying the composite 1, and a pickup 20



whi ch is arranged above the conveyor 19 through the conposite |. ' The:

pi.ckup 20 conprises a cutting edge 21 for formng a cutting line in the

-green ceramc layer. Fig. 2 or 3 shows the punching station 13 in detail. 5

Fig. 2 shows a conposite 1, which conprises a carrier film22 and a green

. Ceram c layer 23 fornmed thereon on the left side. The conposite 1 is oo

~ Bl aced on a conveyor belt 24, which is provided in the conveyor 19 shown iy

Fig. 1. Alarge nunber of pores (not shown) are preferably formed 10 =~ in

t he conveyor belt 24 to supply negative pressure through such pores, in

order to position the green ceramc |ayer 23 on the conveyor belt 24 =

t hrough the carfi.eh, fsid X _ i | D 2Q. J. S+S rovi ded
wHi%h .'Lé @%ntg% at og{eeﬁ;ét c(yh% :plilé t%&f%%&%&%t o and

above the 15 conveyor sane can bé app

separ at ed froméféﬁ?c&@"&@)ﬂﬁ e pitkuRS 2 QUMPBLSEE A AW tdng EdgePizakup 20 |

IS provided wt head 28 defini'ng a contact surface 27, whi'"ch Cones into

contact with o EHorming aecatting JdneNin heeyrekactez@nie Dayekacked.
20 The aforenmentioned cutting edge 21 is arranged around the head 28 to-
encl ose the comiact 2swxf 8cahdwswithlee punchdanty sgaftiom tl3e inadetaile head 28

Is provided with a plurality of air holes 29 in the contact surface 27. The
. cutting edge 21 is fFiigedi2y showst ed compesdiltieddr, $Bichhcomprises a carrier
| ..vertically slidable in a prescribed range on the 12. o
L film 22 and a green ceramic layer 23 formed thereon on the
‘left side. The composite 1 is placed on a conveyor belt |
24, which is'ptovided-in the conveyor 19 shown in Fig. 1. e
A large number of pores (not shown).are preferably formed e
- 10 in the conveYorfbelt 24 to supply:negative pressure
through such pérés, in order to position the green ceramic
layer 23 on the conveyor belt 24 through the carrier £ilm
1 22.
The.aforementioned pickup'zoais so provided above the
15 con&eyor belt 24 that the same can be approached to and
‘separated from the conveyor belt-24; as shown by an arrow

25, The pickup 20 is provided with a head 28 defining a

contact surface 27, which comes into contact with one ' th

majbr surface of a ceramic green sheet 26 to be stacked.

20 The aforementioned cutting edge 21 is afranged;arougd the
head 28 to enclose the contact surface 27 while prdjecting
from the same. The head 28 is pro#ided with a plurality
of air holes 29 in the contact surface 27... The cutting
edge 21 is fixedly mounted on a slider 30, which is

25 vertically slidable in a prescribed range on the -

12,

€y



peripheral” surfaces of the head 28. Conpression springs 31 regularly apply
downward force to the slider 30." When the pickup 20 is approached to the
conveyor belt 24, the cutting edge 21 forns a cutting line 32, defining 5

a dl osed | oop, along a prescribed region of the green ceramc |ayer 23. At
.thiis. time, the cutting edge. 21 is relatively upwardly noved with respect to
_fhéfﬁead 28 so that the degree of projection fromthe contact surface 27 is
‘reduced to an extent sufficient for fornming the cutting 10 line 32 in
the green ceramc |ayer 23, follow ng sliding novenent of the slider 30
against elasticity of the conpression springs 31. Nanely, the cutting line

P25 s or ovi NetEURERE ho tEEa Sk 9t W e 36 Zhmpllleeghl Bpidne®"
through th T i s the bel t
24 “Thus, the oot A HHAERY AR SRR YRR od 3B SaERRR °°

| osed by th ti i bl act; '
encl osed by the C“tt'vﬂgeﬁ'ée]fet%c&%?ﬁ#%f%‘?iﬁ&a@ﬁé&‘%og&:ﬁ%ncﬁﬁ%?of bayer

23 as shown on the 20 I At this tine, negalive

pressure is supppi ek dberfld QYRR Forly &h cuteibiOLiiRed 3o HBeihead

28, for attracting the ceram c green sheet 26 to be stacked onto the
contact surface 27clddedrlsdp; @lotignd presdirtibed Hegdon’ofi thet heeert ti ng

28 edge 21, it is necessary to correctly register the
T ' ‘ceramic layer 23. At this time, the cutting edge 21 is
relatively upwardly moved with respect to the head 28 so
that the degree of projection from the contact surface 27
is reduced to an extent sufficient for forming the cutting
10 line 32 in the green ceramic layer 23, following sliding
movement of the slider 30 against elasticity of the
‘compression springs 31. Namely, the cutting line 32 is
exclusively formed in the.green ceramic layer 23, while
the carrier film 22 is provided with no such cutting line
15 at least passing through the same.
Then the pickup 20 is separated from the conveyor
belt 24. Thus, the ceramic green sheet 26, which is
AL defined by the region—enclbsed by the cutting line 32, is
extracted from the green ceramic layer 23 as shown on the
20 left side of Fig. 2. At this time, negative pressure is
supplied to the air holes 29, which are provided in the
head 28, for attracting the ceramic green sheet 26 to be
stacked onto the contact surface 27.

In order to form the cutting line 32 with the cutting

25 " edge 21, it is necessary to correctly register the

'3,



‘position of the conductor film printed on the green ceramc |ayer 23, to
which the cutting edge 21 is applied. ‘Therefore, the aforenentioned
regi stration mark, which has been printed S|nultaneously wi th the conduct or

film is 5 detected by an optical sensor, for exanple, to obtain
.information for adjusting the position of the pi ckup 20. The neans for =
~carrying the conposite 1 is not restricted to the conveyor belt 24, but a- ol
suction slider or a suction roller may alternatively be enployed. 1In this
‘case, the 10 conposite 1 nay be positioned on a surface plate or the

like, in order to cut out the ceram c green sheet 26. Then t he pickup 20 -

I s noved above s§£?§ | g Eﬁgle°§é§§EérSP€£H bgvertlca $: nnvé%ﬁéﬁtaCklng

tabl e 34, mhlc contains a heater by a

vertical drivigg-ufié SByesl 29, SebViRICRSERe PEASELAS digya ox1 ok Bilod 1 OW .
.37. A lamnation base S arranged on the stacking table 34. en the

“pickup 20 i s npNedepboys the sfekhegticiéd Bdgbstsdeivn ametlp whilh kasle
of Fig. 2, the stacking 20 ‘table 34 is upwardly noved. Thus, ceramc
green sheet s ZBeemmPnﬁnhedesﬁmubadyeaeshypWatbdtmq ¢¢nducﬁnrw£11mm hisse 38,
are brought into pressure contact with the ceranmic green sheet 26, which-
has been 8arridetegtedecbyi anuppbbcahhsernsaei nfonRHAPIS, tHe mlér 35.. 25

...~Then, the stacking table 34 is dommmardlg noved, so 14.
- information for adjusting the position of the pxckup 20.

The means for carrying the composite 1 is not restricted
to the.conveyor_belt 24, but a suction slider or a suction
roller may alternatively be employed. 1In this case, the
10 composite 1 may be positioned:oﬁ a surfape plate or the |
like, in order to cut out the ceramie green sheet 26.
Then, the pickup_zo-is moved.aﬁove a . stacking taﬁle-
34, as shown by an arrow 33.
The stacking table- 34, whlch contains a heater 35, is
15 vertically movable by a vertical driving unit 36, also
serving as a pressure device, along'an arrow 37. A
lamination base 38 is_arranged_on the stacking table 34.
When the pickup 20 is moved above the stacking table ._;‘)
34 as shown on the right side of Fig. 2, the stacking
20 table 34 is upwardly moved. Thus,.ceramic_green_sheets
26, which have already been placed,on the lamination.base
38, are broﬁght into pressure cohtact with.the_qeramic
green sheet 26, which has been-carried'by the pickup 20,
whlle being heated by the heater 3S5.

25 Then, the stacklng table 34 is downwardly moved so

L.
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that the ceramic green sheet 26, which has been held by the pickup 20, is
in:turn held by the stacking table 34. At this time, positive pressure may
be supplied to the air holes 29, in order to easily separate the ceramc
green 5 sheet 26 fromthe contact surface 27 of the pickup 20. _

= Thepeafter similar steps are repeated by desired tines, to stack a desired
- nOmber of ceranic green sheets 26 on the | anination ba;e 38. Wien the
“ceramc green sheet 26 carried by the pickup 10 20 is placed on the
ceram ¢ green sheets 26 which have already been placed on the |an nation
base 38 in the aforenenti oned step of stacking the ceram c green sheets 26,

" a solvent may benagrthedcbanhie peebRNERdse 96, \MEL LN C‘h%’gfﬂrl’-% A

sizmul t aneously with supply of positive pfessure

in order to fixthéeptekapi zogrggn:.ﬁhe@hs Réldrbihﬁxéts%“al@&nﬁ ack %40.fdef

to further strongly fix the ceram c green sheets 26 in the State, a

heating iron najtbthipptime, i posieiperpriesate atge Wolgupplicd tdhenst agked
ceram c green 20 sheets 26, thereby applying a pressure in relation to

the direction ookeac2d ngin RPxder thwwsiky mepaxate ‘thehiceiramd.cs girstnt ut ed
for the ap aratus for gynchln and stacking the ceram c green sheet 26

shown in FPg. 2sheef2 SRAkacH suxface 27 of ithesipdickup 20.t hat

jkifhomn on.the left si E%(ﬁagié% similar steps are repeated by desired
times, to stack a desired number of ceramic green sheets
26 on the lamination base 38.
When the ceramic green sheet 26 carried by the pickup_
10 20 is placed on the cerémi; green sheets 26 which have
already been placed on the lamination base 38 in the
aforementioned step of stacking the ceramic green sheets
26, a solvent may be applied to the peripheries of the
ceramic green sheets 26 simultaneously with supply of
15 positive pressure to the air holes 29, in order to fix #he
ceramic green sheets 26 in the stacked state. In order to
further strongly fix the ceramic green sheets 26 in the
Liv/ | stacked state, a heating iron may be applied in the
peripheral edge portions of the st&cked ceramic green
20 sheets 26, thereby applying a pressure in relation to the
direction of stacking.
Fig. 3 shows an apparatus, which is substituted for
the apparatus for punching and stacking the ceramic green
sheet 26 shown in Fig. 2. The apparatus shown in Fig. 3

25 = is similar to that ‘shown on the left side of Fig. 2.

1S,



Therefore, corresponding elenments are indicated by simlar reference
nunerals, to omt redundant description. A pickup 20 shown in Fig. 3 is
adapted to not only punch a ceram c green sheet 26 but stack such ceramc 5
green sheets 26 by itself. Thus, the degree of projection of a cutting

f;edge 21 froma contact surface 27 is selected to be larger than'that of the, .

.cdtting edge 21 fromthe contact surface 27 in the apparatus shown in Fig.
2.. An operation of the apparatus shown in Fig. 3 is now 10 descri bed.
~First, the pickup 20 is approached to a conveyor belt 24, so that the
cutting edge 21 forns a cutting line 32, defining a closed |oop, along a

Cgo 21 15 1ol abRoBPEOERuarars Sapeprina rsranty; pkd Juldfeol By kihl 8r
t hat the degree_.q LECLI re ' uf.L 3Gl f ) the cutting
line 32 in the §§gggé§§§a§?§gf%§§f Sé,b&%?hgéﬁﬁéﬁﬁétngézégﬁ?*g?“a Slider 30
agai nst elasticity of pPBRGBS20D0BhEWHI DASFS4. 3heB. adlptedckorned ofly
separated fromthe conveyor™ 20 belt 24. "Thus, a ceram c green sheet 26,

whi ch is defineguhght Seceegn0t gheenssHeby RBebutt stagk! sweh3@eramicut out
fromthe green ceramic layer 23 followi ng retraction of the pickup 20. At

this time, Snegagreenpsheetse26sbyguppsed.t oThuse, hthesd@greni ofi prejeruionied -

I.n the head 25 28, so that a first ceram c green sheet 26(a) to be
s of a cutting edge 21 from a contact surface 27 1is selected

to be larger than that of the cutting edge 21 from the
contact surface 27 in the apparatus shown in Fig. 2.
An operation of the apparatus shown in Fig. 3 is now

10  described. 'First;'the pickup 20 is approached to a

conveyor belt 24, so that the cutting edge 21 forms a

' cutting line 32, defining a closed loop, along a

prescribed region of a green ceramic layer 23. At this

time, the cutting edge 21 is relatively upwardly displaced
15 with respect to a head 28 so that the degree of projection

thereof is sufficient for forming the cutting line 32 in

the green ceramic layer 23, with sliding movement of a

slider 30 against elasticity of compressioh springs 31. _{Qg

Then, the pickup 20 is separated from the conveyor
20 belt 24. Thus, a ceramic green sheet 26, which is défiﬁed
by the region eﬁclésed by the cutting line 32, is cut out
from'the'greeﬂ ceramic layer 23 following retraction -of '
‘the pickup 20. At this time, negative pressure is
supplied to air holes 29 which are provided in the head

25 28, so that a first ceramic green sheet 26(a) to be

(=%



stacked i$ attracted onto the contact surface 27 and separated fromthe
carrier film22. Thereafter. simiar steps are repeated to stack a desired

number of ceramic green sheets 26 in the space 5

edge 21. Wen the pickup 20 is approached to the conveyor belt 24 in order
to«punch second and fol | owi ng ceranic green sheets 26 fromthe green

. o’
ceranm c | ayer

“23 for 10

23, i.e., toformcutting lines 32 in the green ceram c |ayer
punchi ng the second and follow ng ceram c green sheets 26, a

pressure of about 20 kg/[err], for exanple, is applied between the pickup
20 and the conveyor belt 24. The conveyor belt 24 is heated by a heater

“(not shown),
15 Thus,

t OgPEcRBY N & Q@Qréété’dtﬁﬁ‘gﬁregés”%%&%ar@é@%ﬁrf d 127 Gngexanpl e..

the stacked ceram c gree

brought into contact

Wi th each othersgyafgeéanggamreﬁélé@rﬁggﬂlﬂgMnT@g heat applied to the
“conveyor belt 24 Ts adapted to melt a binder contained in the ceramc green
sheet: 26, and to incTkeseafter vsimibbat ysteps hareltepantdd tte sdawkera 20
contributes to inprovenent in degree of joining of the stacked ceram c
green sheets 26desiresd| humbser cofcparaniogrden Ehexadtc igr die spactes 26

fromthe carrier film22. After a desired nunber of ceram c green sheets 26
are stackell on-

enclesed oy the fertting cfdgene?li ckup 20 in the 25

~aforementioned manner, the |laninate of the ceranic green 17

ot
10
15
20
25

When the pickup 20 is approached to the conveyor belt
24 in order to punch second and following ceramic green

sheets 26 from the green ceramic layer 23, i.e., to form

‘cutting lines 32 in the green ceramic layer 23 for

punching the second and following ceramic green sheets 26,
a pressure of about 20 kg/cm?, for example, is applied
between the pickup 20 and the conveyor belt 24. The
conveyor belt 24 is heated by a heater (not shown), to be
maintained at a temperatufe of about 390°C, for example.
Thus, the stacked ceramic green sheets 26 are brought into
contact with each other by thermocompression bonding.

The heat applied to the conveyor belt 24 is adapted
to melt a binder contained in the ceramic green sheet 26,
and to increase its viscosity.  Such melting of the binder
contributes to improvement in degree of joining of the
stacked ceramic green sheets 26, as well as to separation
of the ceramic green sheets 26 from the carrier film 22.

After a desired number of ceramic green sheets 26 are

- stacked on the contact surface 27 of the pickup 20 in the

aforementioned manner, the laminate of the ceramic green

\'7.

encl osed by the cutting
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sheets 26 is extracted fromthe plckup 20. At this tine, it is-preferable

to -supply positive pressure to the air holes 29, in.order to facilitate

such extraction. Wen the defective print detecting part 11 etc. 5

detects a defective portion such as a defective print portion of the ..
conductor filmcaused in the printing station 6, for exanple, the e
“‘controller 5 controls the punching station 13 to carry out no punching b
. operation on such a defective portion, as herei nabove described. 10 :
Referring again to Fig. 1, the conposite 1 is wound on a take-up reel 39
under .tension control after prescribed portions of the green ceramc |ayer
23 are extracte c ﬁgﬁﬁt un 13,
as herei nabove E‘;h%%?él Bg% fﬁg&&%% Int e&f)guﬁ% ﬁ&fl?tdglt [ %ﬁ %ﬁt agmgp
cutting edge 21;#Bys bord LeiahPs Oeb Vil ELIEiud Prdddupe\tic tes a¥oVi ded
on the green ceram c layer by numerical control etc. and the registered :
state may be appeles i29 £l in ddrddnces facilitdtsisndhasmfactiori.hat it is

possible to arbitrarily 20 . change the acquired capacitance in. a
| anmi nated ceramni ¢ cdafteen tthe defetdanp|prind (detartirige ganasdll etowent i on
has been described and illustrated in detail, it is clearly understood that

the sane i 8 by deseais ia |defectitm Dartiom@ich @8 sefectiver prdnt (o pbe

;-taken by way of limtation, the scqfe of the‘Present
L portion of the conductor film caused in the prlntlng

station 6, for example, the controller 5 controls the
punching station 13 to carry out_ﬁo punching operation on .'_,_
such a defecti#e'portion, as'heréinabove described. '1.\_{
10 Referring again to Fig. 1, the:composite_l.is wound
on a take-up reel 39 under tension control after
prescribed portions of the green ceramic layer 23 are -
extracted as the ceramic green sheets 26 in the punching
station 13, as hereinabové described. _
15 In the-punching-statioh_l3,:the cutting edge 21 may'
be registered with the conductor film which is provided on
'~ the green ceramic layer by numerical control etc. and the
registered state may be appropriately displaced on the ';;;
basis thereof, so that it is-possible-to.arbitrarily
20 change the acquired capacitance in a laminated ceramic
capacitor, for example. | |
- Although the present invention has been described and
illustrated in detail, it is_ciearly understood that the
same is by way of3illustration'aﬁd example only and is not .

25 = to be taken by way of limitation, the scdpe_of the present

S.



18 invention being limted only by the terns of the appended cl ai ns.
CLAIMS 1. A nmet hod of preparing a.lam-'nate of ceram.c green sheets for a
- l'am nated ceramic el ectronic conponent, conprising the steps of: 5
. form ng an elongate ceram c green layer on a carrier; continuously guiding
_'spi'd carrier successively to a conductor form ng statlon a drying station,
Zamd a cutting station; 10 ~deposi ting conductlve material onto the
- Surface of the erongate ceram c green layer at the conductor formng
..Station; drying said conductive material at the drying station; 15

"cutting sai‘d el ongate ceram c green sheet at ‘the cutting station at a

Conductor 1o dBRVREERS °??&&h803%§%#3€é%?xe8¥a§§st ?‘Sﬁ*‘aﬁ?? CEED ledier

carrier intact; claims.

19,



20 separating the cut section of the el ongate ceram c {green

layer fromthe carrier at the cutting station ant—staeki-rg—a-predeterm ned
nunber of such cut sections at a stacking station m& rovi di ng support

for the cut sections during separation and 25 !EH‘ muu' net hod

according to claim1l1, wherein a cut sectlon of
green | ayer is separated fromthe carri er ‘lifting the ‘cut" sécti‘on 3.

A nmet hod accor diGIgAIMS cl ai m 2, wherein the cutting operation and the
lifting operation are 5 perforrred by a punch head. 4. A et hod
according to claim 3, 1Wner%lfhe‘élﬂr‘?ds%ﬁtpma’é%’égs?a%ﬂ@ﬂnﬁyeo‘ﬁérﬁ?réﬁléf t he

punch head. 5. A net.hod according to preceding claim erein,the
conducti ve rraterg:%ﬁeli‘s E?tegoﬁn ?hefi%lgategsu? BRBLC of e'WnﬁEr°BF-Sngate
‘ceramc green printi thod _according to an recedin
claim wherein & 9%%‘?%?%3“53 %gﬁlflﬁ BP@S%EFBgd dsi ti onal reI a%/l gn to 9
sai d conccht I ve mat erfgi_miﬁ pr. |rpt gﬂoﬁga{__ge éesramlcf h@ti'ree?xcel
&t

a .
el ongate ceramic green She sirmul ?anéous he prin |ng of Said
conductive mat eréﬂrigr; A nmet hod in accor dance with claim6, wherein

continuousiy'guiding said.carrier successively to
a conductor forming station, a drying'station, and a
cutting station;

10 depositing conductive material onto the sufface
of the elongate ceramic green layer at the conductor
forming station;

drying said conductive material at the drying
station;

15 cutting said elongate ceramic green sheet at the
cutting station at a predetermined position on the
green ceramic layer with respect to the conductor to
define a conductor bearing sheet section whilst
leaving the carrier intact;

20 separating the cut secﬁion of the elongate
ceramic green layer from the carrier at the cutting
station and stacking a predetermined number of such
cut sections at a stacking station whilst providing
sﬁpport for the cut sections during separation and

25 stacking.

2. A method according to claim 1, wherein a cut

~



said green ceramic layer is cut at said cutting 20 '
position in accordance wth' said registration mark A net hod

according to any preceding claim wherein said conposi E)Hillﬂuwu!ﬁﬁ"m
def ect detecting neans for detecting presence/ absence of,"dUeN HH’
portion in said green ceramc |ayer, andzwherein conductive mateéri &l 1s

né¥ deposited on a portion of said ceram c green layer which is detected
to be defectivesegtionA ot holhei nedongagenceewprd cangrseBeedrgre! 4Fm
wherein said conposite is guided to a defective 5, conductive nmaterial

detecting neansepaEEkeén s BheoparEier PYritiidng o mEeshi@ cut ting
station, for detecting presence/absence, of

def ' ]
go][ti;)_n o) thgt a detect 8& gsthash age ’cf‘%r%%ﬁc%ﬁf‘ﬁe E:I %gﬁgggﬁgﬁ‘% a
ef ective conductor ,is 1 .not cut, at .t he . ' 10
~ Apparatus for pFESEdy SPEEASASTC 8% o PR clg#gé'hgghééta?a?ana PES nat ed
ceramc gl ectronic o(i):g%%%@t a ?H;S;H %é?ﬂi means for providing an
I'ncl uding

el ongat e _corrpoﬁelr _ ( an elongate green ceranmic |ayer
on a carrier; a conductgr ndYdg WectHrP ol 8laifedPSivher@in cut

sections are stacked by operation of the punch head.
5. A method according to any preceding claim,
wherein the conductive material is deposited on the
10 surface of the elongate ceramic green layer by
printing. |
6. A method according to any preceding claim,
wherein a registration mark in prescribed positional
relation to said conductive material is printed on the
15 - gurface of the elongate ceramic green sheet
simultaneously with the printing of said conductive
material.
- 7. A method in accordance with claim 6, wherein
said green ceramic layer is cut at said cutting
N 20 station at a position in accordance with said
registration mark.

8. A method according to any preceding claim,
wherein said composite is guided to defect detecting
means for detecting presence/absence of a defective

25 portion in said green ceramic layer, and wherein

conductive material is not deposited on a portion of



conductive material onto the surface of the el ongg%gWyer;
20 a drying station for drying said cadn Ive material on said

green ceram c |ayer after drying, at a predet erm ne

el ongate green ceram c |layer; a cutting station for
the green ceramic |layer relative to the 2» conﬁ

VT L

mct or %o "defii ne -a cut

section of .a conductor bearing ceramc green “sheet whilst |eaving the
carrier C shbid &kraficntoasden aldyeranshich Siepadatieagetihetsutpbesheet

section fromthe carrier at the cutting station and for stacking cut sheet

sections at a sdefleictdvet.ation 5 whi l.e providing support for the cut

sections during separation and stacking. 11. Apparatus according to claim

10, further conprisi g medndngthod ohtr gocorglansiesiwitlvf anyi @mqﬁ:slg e

bet ween said printing statign and said 10 " punchin
Appar at us accor GiAdMr oWELEPAP1824A 3AMPGREEE] hsﬂil%fl%‘ﬂl

t

station.

} iRy d@tfathe

corrprlse a punchi t,ation for rfarm 1 he cuttlngoeatlon |
Appar at u accor&f’ﬁ'gg‘{: 1¥Cai MREST J\ﬁﬁ‘e geﬁ:ef% er?é‘stséﬁ%n i's

prow ded with acg%%d h VI

for = detecting presence/absence of

uct nﬂbrmlng station and said cutt:.ng station,

.a defective

conductor portion so that a detected portion of said

green ceramic la_.yer having a defective conductor is

10 not cut at the cutting station.

10. Apparatus for preparing a

laminate of

ceramic green ~ sheets for a laminated ceramic

electronic component, comprising:

means for providing an elongate composite

15 including an elongate green ceramic layer on a .

carrier;

a conductor forming ‘station for depositing

conductive material onto the surface of the elongate

ceramic green layer;

20 a drying station for drying said  conductive

material on said elongate green ceramic layer;

a cutting station for cutting said elongate green

25

ceramic layer after drying, at a predetermined cutting
position on the green ceramic layer relative to the
conductor to define a cut section of a conductor

bearing ceramic green sheet whilst leaving the carrier

FaO
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a contact’ surface for contacting said green ceranmic layer, and a cutting
edge arranged to project from said eontact surface while encI osi ng said

- head for punching said green ceramc |ayer. 20 Appar atus
according to claim 13, wherein said cutting edge is urged
prL\J_ect fromsaid contact surface. 15. rat us accordlﬂu’mmﬂunrfwn
or~ 14, wherein the neans for separating ut sheet sectioh 26 L 50
the carrier conpfit@&e¥isaid punch head. 16. Apparatus according to claim
15, wherein 24 * CLMS * said contact surface of said head is
provided with a pl ur&mdtyﬂ%‘n%u foropeparstingpiiha mytsuekeek sgr:@éorlo sai d

- ceram c green sheet. Aépé)ar,at us accordi ng to,claim13, 14, 15 or

16, wherein s&EQM r’r’éﬁﬁs oriekt &i A chE t%ﬂget%t%’i}rﬁﬂl aad S§P3' punch

head. 18. Appara us, accord| 7, _whereint nch h ad.includes
a space defined® C‘El‘ftf ﬁg‘egégesﬁﬁélgﬁﬁd acton?aﬁq" g"f’ Re space

o 08uck B AR AP Pl & %f%&?ﬂ??%?g et to

described with r%fp%rrpalgq_ thh%tgmma.nyl ng

'11. Apparatus according to claim 10, furtﬁer
comprising means for controlling tension of said
composite between said printing station and said

10 - punching station.

12. Apparatus according to claim 10 or 11,
wherein said cutting station comprises a punching
station for performing the cutting operation.

13. Apparatus according to claim 12, wherein

15 said punching station is provided with a head having

a contact surface for contacting said green ceramic
layer, and a cutting edge arranged to project from
said contact surface while enclosing said head for
punching said green ceramic layer.

N 20. 14. Apparatus according to claim 13, wherein
said cutting edgé is urged by a spring to project from
said contact surface. |

15. Apparatus according to claim 13 or 14,
wherein the means for separating a cut sheet section
25 from the carrier combrises said punch head.

16. Apparatus -  according to claim 15, wherein



dr awi ngs,

for preparing |lam nates of green ceramc 15 sheets for-

| ami nat ed ceram c el ectronic conponents. 20. An el ectroni ¢ conponent.

manuf actured by or by use of a nethod or apparatus a
precedi ng cl ai ns.

10

15

said contact surface of said head is provided with a
plurality of air holes for .supplying suction force to
said ceramic green sheet.

17. Apparatus according to claim 13, 14, 15 or
16, wherein said means -for stacking cut sheets
comprises said pﬁnch head. | |

18. Apéaratus according to claim 17, wherein the
punch head includes a space defined by said cutting
edge and said contact surface and the space has a
capacity for receiving a.piurality of ceramic . green
sheets to form a stack thereof.

19. A method or apparatus substantially as
herein described with reference to the accompanying
drawings, for preparing laminates of green ceramic
sheets for laminated ceramic electronic components..

20. An.elegtronic component manufactured by or
by use of a method or apparatus as claimed in any of

the preceding claims.
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