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rel ates to a.green-sheet stacking apparatus suitably used §@fs.produci ng
{am nated ceram c electronic conponents such as | am nated capacitors, to a
met hod for ‘stacking green sheets, andlto a nethod Tor producing [ am nated
ceram c el ectroni c conponents. Description of the Rel riety of
nmet hods for producing ceramc electronic conponents, gmﬂﬂmmwmmmWMEated
capacitors, using thinner green ceram c sheets have been prapgsed. For
exanpl e, a production nmethod using a cutting and stackin ead 51 shown in
Fig. 10 iAFEREdUss&dh M%ﬁ%e{%@ wwwﬁ&w eYHERGD! i LBP i MRTHRED
05-6844. A green_ceranic heet 53 is carried on a carrier film52. Wile
the green c %nFBOQHQéNG5§A¥éNAT§H FYRANE Cc BLECERONL OBPONERT Son a st age -
54, the cutting and stacking head 51 noves up and down as shown by the

arrow in the drawing. The cutting and stacking head 51 has a nain body 55
.and a bbgge

ai%ed Description of the Invention

Technical Field of the Invention

The present invention relates to a green-sheet stacking
apparatus suitably used for producing laminated ceramic
electronic components such as laminated capacitors, to a
method for stacking green sheets, and to a method for

producing laminated ceramic electronic components.

Description of the Related Art

A variety of methods for producing ceramic electronic
components, such as laminated capacitors, using thinner

green ceramic sheets have been proposed.

For example, a production method using a cutting and
stacking head 51 shown in Fig. 10 is disclosed in Japanese
Unexamined Patent Application No. 05-6844. A green ceramic

sheet 53 is carried on a carrier film 52.

While the green ceramic sheet 53 carried by the carrier
film 52 lies on a stage 54, the cutting and stacking head 51
moves up and down as shown by the arrow in the drawing. The

cutting and stacking head 51 has a main body 55 and a blade



56 di sposed around the main body 55. The main body 55 has a bo.ttom 55a
serving as a stacking surface. The blade 56 is formed in a rectangul ar
_tube-like shape. The cutting and stacking head 51 noves down to the green
ceram ¢ sheet 53 and then the blade 56 cuts the green ceram c sheet 53
into a rectangular flat sheet. Wien the cutting and stacking head 51 noves
downward, the newy cut- out green cefam c sheet is press-attached onto the
bottom 55a of the main body 55 or-onto a stacked green ceramic sheet 53a.
Pul ling the cutting and stacking head 51 upward after press-attaching
allows the cut-out green ceramc sheet 53a to be separated fromthe
carrier filmb52 and to be stacked on the bottom 55a of the main body 55.
By repeafi dgspphes provass the pladmaliady of t hdhgr &8 redioshi O 3HEet € 53a i s
stacked on the bottom 55a of the main body 55, thus formng alam nate 57.
Then, thRetrami Rate SE7Vil§dplRgcéd S’ A "AdFWLTGTS 1y prepared stacki ng stage
and then is pressed in the depth direction thereof. By firing this

| am nate, a sintered ceram c conpact for being incorporated into a

| am nated capacjtor agg the_like is _madeé Ln tﬂﬁ prod cyhon net hod st at ed
in Japanese %ﬁ%xgi?ﬂﬁd *Paf 8RTCRppli Eat £61ERE! 6§-g§§ﬁ, th€ cutting and
StaCkinghape. The cutting and stacking head 51 moves down to the

green ceramic sheet 53 and then the blade 56 cuts the green

ceramic sheet 53 inﬁo a rectangular - flat sheet: When the

cutting and stacking head 51 moves downward, the newly cut-

out greeﬂ ceramic sheet is press-attached onto the bottom

5%a of the main body 55 or-onto a stacked green ceramic.

sheet 53a. Pulling the cutting and stacking head 51 upward

after press-attaching allows the cut-out green ceramic sheet

53a to be separated from the carrier film 52 and to be

stacked on the bottom 55a of the main body 55. By repeating

this process, a pluraiity of the green ceramic sheets 53a is

stacked on the bottom 55a of the main body 55, thus forming

a laminate 57.

Then, the laminate 57 is placed on an additionally
prepared stacking stage and then is pressed in the depth
direction thereof. By firing this laminate, a sintered
ceramic compact for being incorporated into a laminated

capacitor and the like is made.

In the production method stated in Japanese Unexamined



-head 51 is used to cut and stack a green ceram c sheet. Accordingly, this
el imnates i ndependent handling of the green ceramc sheet 53 for
_separating the green ceramc sheet 53 fromthe carrier film52 prior to
cutting the green ceram c sheet 53, thereby allowing the thin green ceramc
sheet 53 to be used for nmaking a lam nate. At the sane tine, the sintered
ceram c conpacts produced according o the nethod stated in the foregoing
related art have a problemin which the sintered ceram c conpacts are
likely.to del ami nate at the side faces or the end faces thereof after
sintering. Mre specifically, the plurality of green ceramc sheets 53ais
stacked on the bottom 55a of the main body 55 of the cutting and stacking
head 51Pav¢eh RpplbratéoBeNeut 85- éﬁé40ftPﬁecﬁFEéﬁgcépgnﬁﬁa§ﬁg€€s 53a, the
bl ade 56 noves up and down independent of the main_body g Accordi ngly,
an i nnekeadr Pacésseacef tehevpl ane 562K PdEEEER Fﬁéagﬁ&e §8&s, i.e., the
cut-faces, of the cut- out green ceram.c sh et? 38 theregy |ncreaS|ng t he

ri sk of ACPPBALRERY gFB&RA i EtEResNIERFRS S DPSAER e tPSdhesi veness
bet ween adj acent st ack heets _53 t
ol am nGEEbh. PR, FHORC PaadcAue P8 LaRtatre bersostRatia o

con eétween the cut surfaces

of the gﬁeeg g§r§rom the carrier film 52 prior to cutting the green
ceramic sheet 53, thereby allowing the thin green ceramic

sheet 53 to be used for making a laminate.

At the same time, the sintered ceramic compacts
produced according to the method stated in the foregoing
related art have a problem in which the sintered ceramic |
compacts are likely to delaminate at the side faces or the

end faces therecf after sintering.

More specifically, the plurality of green ceramic
sheets 53a is stacked on the bottom 55a of the main body 55
of the cutting and stacking head 51. When the blade 56 cuts
one of the green ceramic sheets 53a, the blade 56 moves up

and down independent of the main body 55.

Accordingly, an inner surface 56a of the blade 56
slides on the side faces, i.e., the cut—faées, of the cut-
out green ceramic sheets 53a, thereby increasing the risk of
producing green ceramic sheet chips or to lower the

adhesiveness between adjacent stacked green sheets 53a,



.Sheets 53a and the inner surface 56a of the blade 56 may nake the cutting
operation of the following green ceranmic sheet' 53 unstable. Accordingly,
~an object of the present invention is to provide an apparatus and a nethod
f-or 'stacking green sheets, which solve the foregoing problens in the known
art and are capable of stacking a plurality of green ceram c sheets

stably and continuously w thout causi Ag-del ami nati on between adjacent
green ceram c sheets of a |am nate. Another object of the present invention
is to provide a nethod, including a step of stacking green ceram c sheets
usi ng the green-sheet stacking apparatus according to the present
invention, tor producing reliable sintered ceramic conpacts having little
possi bi Fesylbindebanbaation Sedarizsitisted dér &% td198ct rGF%T Tenpgdhent s
incorporating the sintered ceram c conpacts. According to a broad aspect
of the PPBEBAES|I RGENERANLhE CytesnrdREss Sfackitn§rESPar-atidd™or st acki ng
green ceramc _sheets carried by a carrier filmis provjd The green-
sheet sPABRFAgSAPparat G&ecdRPeits S84 3EEnvEFer &rhecg)rjr\f‘é{ﬁ ﬁgg g'@¥a green
ceram c sheet; a cutter conprising | ade fqr. .cutting the green ceramc
sheet cBﬁb@yEHebﬁuFﬁén@oﬁ$§§§Fl%“n?% ghﬁ|§€}q§?ﬁ- é?ﬁ%ﬂ% Shape: and a
stacker JGomRrisii9.Rapie.

Accordingly, an object of the present invention is to
provide an apparatus and a method for stacking green sheets,
which solve the foregoing problems in the known art and are
capable of stacking a plurality of green ceramic sheets
stably and continuously without causing delamination between

adjacent green ceramic sheets of a laminate.

Another object of the present invention is to provide a
method, including a step of stackiﬁg green ceramic sheets
using the green-sheet stacking apparatus according to the
present invention, tor producing reliable sintered ceramic
compacts having little possibility of delamination and
laminated ceramic electronic componénts incorporating the

sintered ceramic compacts.

According to a broad aspect of the present invention, a
green-sheet stacking apparatus for stacking green ceramic
sheets carried by a carrier film is provided. The green-

sheet stacking apparatus comprises a conveyer for conveying



.stacking surface for detaching the green ceram c sheet having the flat,
predeterm ned shape cut by the cutter from the carrier filmand stacking
‘the detached sheet. Wth respect to a specific aspect of the green-sheet
st acki ng apparatus for stacking green ceram c sheets according to the
present invention, the stacker further conprises a suction hole open to :
t he stacking surface and sucking neahs-connected to the suction hole, thus
allowing the green ceram c sheets to be held securely-by suction of the
sucki ng neans on the stacking surface in a closely contacting manner. Wth
respect to a specific aspect of the green-sheet stacking apparatus for
stacking green ceram c sheets according to the present invention, the
green cer gmeensheetmiics sheledng agicasitece compe 1sAast 2 tHaCorfPdyance
direction of the green ceram c sheet is the |ongitudinal direction

* -t her eof cuaitdrgh&heuteenane refd Cs shekREr CaNY Vet Yodd@ iGPra Y& ect i on
orthogonal to the longitudinal direction, and noreover, the.green-sheet

st acki ngnappar 488§ . f REEREt e rEdRSE $88P8 /sRPCt & SHGCKSR AT tHE T Gt ter and
the stacker - 6 so as tqg provide a first state in whi.ch the cutter lies
above t REagKéBA EBFARCE IREeCStAY s G SFtn&EGrEdr X&mi ¢ sheet and

a Secongaggggethg @qg%b %@%d%%%%%ﬁ%eh‘%%ape cut by the cutter from

the carrier film and stacking the detached sheet.

With respect to a specific aspect of the green-sheet
stacking apparatus for stacking green ceramic sheets
according to the present invention, the stacker further
comprises a suction hole open to the stacking surface and
sucking means connected to the suction hole, thus allcwing
the green ceramic sheets to be held securely by suction of
the sucking means on the stacking surface in a closely

contacting manner.

With respect to a specific aspect of the green-sheet
stacking apparatus for stacking green ceramic sheets
according to the present invention, the green ceramic sheet
is a long green ceramic sheet, the conveyance direction of
the green ceramic sheet is the longitudinal directicn
thereof, and the cutter and the stacker are juxtaposed in a
direction orthogonal to the longitudinal direction, and
moreover, the green-sheet stacking apparatus further

comprises a shifter for shifting the cutter and the stacker



.apove the green ceram c sheet in order to press-attach and stack the
cut-out green ceramc sheet. In this case, the green ceram c sheet is cut
by the cutter in the first state, and the cutter and the stacker are
shifted to the second state by driving the shifter. In the second state,
the cut- out green ceram c sheet is press-attached and stacked by the
stacker. Wth respect to another speckfic aspect of the green- sheet
stacki ng apparatus for stacking green ceram c sheets according to the
present invention, the green ceram c sheet has a certain length, and the
green-sheet stacking apparatus further conprises a conveyer unit on which
the green ceramc sheet carried by the carrier filmis placed. In
addi ti onp asheocomedyde @niftiriss edftiegine #Pichhd heoRPdy&d Byt She - conveyer
between a feeding position for feeding the green ceranic sheet to the
conveyepbafiet thed 9% eRdr KEFGMp6sistiest 1Mo TGt ity Sitd ¥ &&GST t he green
ceram ¢ sheet, and the green-sheet stackinggﬁp ag'tus further conprises a

shi f t er CeF8R1§hPPERg 3P Re S FECEN carid e 1St 4C) eafsSt_ta(S:)?ﬁIO\)il(fes a first
State | RORRFCRNENGEFRcRER Tiics Ve 7 THE WOrkIRG oS THon FOF cut L1 ng
2Rgetst ﬁg%%gg ;cg% %I{J e—rc])utc%rraérgnc cser]*:ea?nti'c Isrllleteq:I .S CI"%‘lsq:’hJ'.t:ahec:a%ree,enc}'lceer am ¢

green ceramic sheet is cut by the cutter in the first state,

and the cutter and the stacker are shifted to the second

state by driving the shifter, In the second state, the cut-

out green ceramic sheet is press-attached and stacked by the

stacker.

With respect to another specific aspect of the green-
sheet stacking apparatus for stacking green ceramic sheets
according to the present invention, the green ceramic sheet
has a certain length, and the green-sheet stacking apparatus
further comprises a conveyer unit on which the green ceramic
sheet carried by the carrier film is placed. 1In addition,
the conveyer unit is configured to be conveyed by the
conveyer between a feeding position for feeding the green
ceramic sheet to the conveyer unit and a working position
for cutting and stacking the green ceramic sheet, and the
green-sheet stacking apparatus further comprises a shifter
for shifting the cutter and the stacker so as to provide a
first state in which the cutter lies above the working

cker lies above

j4)]

position and a second state in which the st



& certain length is shifted by the foregoing conveying mechanismfromthe
feeding position to the working position. Wiile lying in the working
position, the green ceramc sheet is cut by the cutter in the first state.
Then, the cutter and the stacker are shifted to the second state by
-~ driving the shifter, and the cut-out green ceram c sheet is stacked by
. the stacker in the second state. A mefhod for stacking green sheets
according to the present invention conprises the steps of preparing a
green ceramc sheet carried by a carrier film formng an electrode on
the green ceram c sheet; cutting the green ceram c sheet having the
el ectrode forned thereon into a flat, predeterm ned shape by a cutter; and
st acki ngheheorlisenpesiaiice $REeCusihinhe adfadkprd 189r fhEe IFSHr ess-
attaching a stacking surface of a stacker or the stacked. green ceramc
sheet oAEBaMhE ehecdut greéhiseFanre $heOrERE CHY MdCadshiord eI - out - -
green ceram c sheet fromthe carrier film_wherein the steps of cutting
and t he3sE8EkPAY 18PETHI t&r fALEIEP EYedt Ed TOF L6 M Ia TCAMEHATE on t he
stackin urface. A hod for, producing | am nated cer.am ¢ el.ectronic 8
conponeﬂ?EESE&SPQFﬁﬁmpgafhgeﬁﬁéggnfoﬁﬁ5éﬁpi%ﬁ §§ﬁpﬁo %nﬂh€Qﬁ€§i?%ﬁ maki ng
a Slntehﬁglgei§gk8 g%”%%%tw%¥kg%%tb%%i%q%n7 the green ceramic sheet

is cut by the cutter in the first state. Then, the cutter

and the stacker are shifted to the second state by driving

the shifter, and the cut-out green ceramic sheet is stacked

by the stacker in the second state.

A method for stacking green sheets according to the
present inventicn comprises the steps of preparing a green
ceramic sheet carried by a carrier film; forming an
electrode on the green ceramic sheet; cutting the green
ceramic sheet haviﬁg the electrode formed thereon into a
flat, predetermined shape by a cutter; and stacking the
green ceraﬁic sheet on the stacking surface by press-
attacﬁing a stacking surface of a stacker or the stacked
green ceramic sheet onto the cut-out green ceramic sheet and
by detaching the cut-out green ceramic sheet from the
carrier film, wherein the steps of cutting and the stacking
are alternately repeated to form a laminate on the stacking

surface.

A method for producing laminated ceramic electronic



firing the | am nate obtai ned by the nethod for stacking green sheets
according to the present invention; and formng a plurality of external
el ectrodes on outer surfaces of the sintered ceram c conpact. Description
of the Enbodi nents The present invention will now be described with

‘enmbodi ments according to the present invention. Fig. 1 is a schematic

el evational viewin section illustraBing a method for stacking green
sheets using a green-sheet stacking apparatus according to a first
enbodi nent of the present invention. A schematically illustrated roll 1

rolls up a green ceramc sheet .3 therearound which is carried by a
carrier film2 conposed of a synthetlc resin filmsuch as a polyethyl ene
terephthama@@ehtﬁnﬁc¢ﬁédgﬂéeﬁocébénpée§ﬁ§ét1®V9P§1€@nﬁ6§@§%ﬂe%nﬁmﬁlaI
mainly fromdielectric ceramcs for mnmaeking a | am nated ceram c capacitor.

A roll atessdpEpBakéngpar FleCGﬁﬁﬁhéeFGF“IlclcoTﬂlﬁ’éCtr@ﬁhcﬁ&&ln&f e green
ceram c sheet 3 nounted on the carrier film2 is |long and.i.s rolled up
about 't her#Bg| the dami Ra teeRREAEE I EYnGhSr BGHLEH JPF gcﬁﬂﬂﬁhngular green

cerani c-sheet js cut and renoved fromthe green ceranic 3 as will be
L Yo

descri b8HSFRt 8RCePPi FRGTEL "Pedt tOfePFSENTt Lnvention;

a plurality of external electrodes on outer surfaces of the

sintered ceramic compact.

Description of the Embodiments

The present invention will now be described with

embodiments according to the present invention.-

Fig. 1 is a schematic elevational view in section
illustrating a method for stacking green sheets using a
green-sheet stacking apparatus according to a first
embodiment of the present invention.

A schematically illustrated roll 1 rolls up a green
ceramic sheet 3 therearound which is carried by a carrier
film 2 composed of a synthetic resin film such as a
polyethylene terephthalate film. The green ceramic sheet 3
is composed of material mainly from dielectric ceramics for

making a laminated ceramic capacitor.

A roll 4 is disposed apart from the roll 1. The
remainder of the green ceramic sheet 3 mounted on the

carrier f£ilm 2 is long and is rolled up about the roll 4,



the rolls 1 and 4 allows the green ceramc sheet 3 to be conveyed in the
I'ongi tudinal direction thereof. In the enbodinent, the roll 4 has a notor 5
‘as a driving source connected thereto as schematically shown in Fig. 1,
and the notor 5 constitutes a conveyer. A cutting stage 6 and a stacking
stage 7 are disposed between the rolls 1 and 4. The cutting stage 6 and
the stacking stage 7, respectively; Bave flat surfaces 6a and 7a thereon.
The cutting stage 6 and the stacking stage 7 may be configured

integrally. In the enbodinent, the cutting stage 6 |lies upstream and the
stacking stage 7 lies dowmstreamw th respect to the- conveying direction
of the green ceramc sheet 3. A cutter 8 is arranged _above the cutting

st age upbercamprandey beackeproduicsedapfisged A6GFENTNE adt JCRICRY st age 7
downstream The cutter 8 conprises a nmain body 10 and a bl ade 11

conf i gueedamdcheheett icarchy apfaBrBoVSdefeRfertiSofeRE. F&TI ™ Hody 10. The
mai n bodg 10 is configured to be vertically _novable by a
reci pr o6BPedr BvPAgWddtr 08 SgERTaSEn 1aiteTt0 DEHYRGe A Y A6E SEhARS) tThe

bl ade 11 is connected to the main, body 10 via urgin ns sych asa spring
(not shbfif) TahdSi & ?BgnﬂiG&ﬁQHStGhﬁegﬁéFPiEgFﬁﬁuﬁofggfgp%ngébgﬁﬁent of the
el n bgngégédAi%uE%%nQO%%Q%u %%aqfdEQ%c%H%%et%%r%%%ﬁrUdes

In tﬁe embodiment, the roll 4 has a motor 5 as a
driving source connected thereto as schematically shown in
Fig. 1, and the motor 5 constitutes a conveyer. A cutting
stage 6 and a stacking stage 7 are disposed between the
rolls 1 and 4. The cutting stage 6 and the stacking stage
7, respectively, have flat surfaces 6a and 7a thereon. The
cutting stage 6 and the.stacking stage 7 may be configured

integrally.

In the embodiment, the cutting stage 6 lies upstream
and the stacking stage 7 lies downstream with respect to the -
conveying direct;én of the green ceramic sheet 3. A cutter
8 is arranged above the cutting stage upstream and a stacker

9 is arranged above the stacking stage 7 downstream.

The cutter 8 comprises a main body 10 and a blade 11
configured to be vertically movable independent of the main
body 10. The main body 10 is configured to be vertically

movable by a reciprocal-driving source such as an air



.downward froma bottom 10a of the main body 10. The profile of the cutting
edge l1lla is a flat rectangul ar shape. The blade 11 is designed so as to cut
‘the conveyed green ceranmc sheet 3 in a rectangul ar shape and not to cut
the carrier film2. However, the cutting edge |1-a may cut the carrier
film2 fromthe top to half of the depth thereof. While the main body 10
and the blade 11 descri bed above arel®onposed of appropriate nmetal such as
stainless steel, material for form ng the main body 10 and the blade 11 is
not limted. The stacker 9 arranged downstream has a bl ock-1ike shape nade
fromrigid material including netal such as stainless steel, though not
limted to this. The bottom of the stacker 9 serves as a stacking surface

9a havi aylandpiurapitt phemnduct iThe kdiegs 12 fidy RPN HrOUdHE
suction holes 12 vertically extend through the stacker %5§n conpect to a
suct i onbe8Yr 8 Fheh VFFIRANACHNH FUFY @Fof SPEENS sHRn)S Mt he b pt Tnds
t hereof. The stacker 9 is config_red to q%yver ic%%%ytynwﬁble QX . 2
r eci pr o68PLdBRTEAY TS0 e & Sdiictrads YamodiaP i IHNRER NGt Shouh "% Tret hod
for producing | am nated .ceram c el.ectronic anponents_usin he
green_sﬂggy gpackﬁngu D9t e %la oé”%he Sia e'Yﬁ pro rué%é

downward from a bottom 10a of the main body 10. The profile

of the cutting edge 1lla is a flat rectangular shape.

The blade 11 is designed so as to cut the conveyed
green ceramic sheet 3 in a rectangular shape and not to cut
the carrier film 2. However, the cutting edge. 1la may cut
the carrier film 2 from the top to half of the depth

thereof.

While the main body 10 and the blade 11 described above
are composed of appropriate metal such as stainless steel,
material for forming the main body 10 and the blade 11 is

not limited.

The stacker 9 arranged downstream has a block—iike
shape made from rigid material including metal such as
stainless steel, though not limited to this. The bottom of
the stacker 9 serves as a stacking surface 9%9a having a
plurality of suction holes 12 formed therethrough. The
suction holes 12 vertically extend through the stacker 9 and

connect to a suction source such as a vacuum pump (not



.according to the enbodinment will be described with additional reference to
Figs. .2 to 4. Rotating the notors allows the-green ceram c sheet 3,

carried by the carrier film2, to be pulled out of the roll 1 and to be
conveyed toward the roll 4. Wiile suspending this conveyance, cutting of
the green ceramc sheet 3 is perforned by noving down the cutter 8 and by
punching out the green ceramic sheetll3in a rectangul ar shape with the
cutting edge 1la of the blade 11. The cutter 8 noves imediately after the
cutting is performed. That is to say, the green ceram c sheet 3 is cut
into a flat rectangular shape while it Iies above the cutting stage 6;
however, this <cutting is performed such that the carrier film2 is not

cut . Thehownheaéuth@uﬁogré@ﬁvcébaﬁf@ sheet is conveyed above the stacking
stage 7. Wether or not the conveyance of the green ceramc sheets 3 is
suspended above the stacking stage 12 7, the stacker 9 noves down so that
the green ceram c sheet 3 is press- attached onto the tackingﬁzugface 9a.

In this cas%hetﬁEa§¥§Ek8r19 aﬂafagﬁﬁ?doEP BSrY?BﬁlSF Ke™gré dram c

sheet 3, i. ghe n.ceram c sheet 33 havi_ng _a out flat rectangular
n

shape, QréeﬁbgFPF e réglpﬁaFOPﬁge gr&En 88e Pamice T ﬁgvtnga cord in cont act

W th thg %&%?K'”Q method for producing laminated ceramic electronic
components using the green-sheet stacking apparatus
according to the embodiment will be described with

additional reference to Figs. 2 to 4.

Rotating the motor 5 allews the green ceramic sheet 3,
carried by the carrier film 2, to be pulled out of the roll
1 and to be conveyed toward the roll 4.. While suspending
this conveyance, cutting of the green ceramic sheet 3 is
performed by moving down the cutter 8 and by punching out
the green ceramic sheet 3 in a rectangular shape with the
cutting edge 1lla of the blade 11. The cutter 8 moves
immediately after the cutting is performed. That is to say,
the green ceramic sheet 3 is cut into a flat rectangular
shape while it lies above the cutting stage 6; however, this
cutting is performed such that the carrier film 2 is not

cut.

Then, the cut-out green ceramic sheet is conveyed above
the stacking stage 7. Whether or not the conveyance of the

green ceramic sheets 3 is suspended above the stacking stage



.surface 9a of the stacker 9 so as to be stacked thereon. By noving the
stacker 9 down, press-attaching the cut out green ceram c-sheet 3a on the
~stacking surface 9a, and - sucking through the suction holes 12, the green
ceram c sheet 3 can be held to the stacking. surface 9a. Then, noving the
'stacker 9 upward allows the green ceram c sheet 3a to be stacked on the
stacking surface 9a. By repeating thil? operation, a plurality of the green
ceram c sheets 3a is stacked on the stacking surface 9a as shown in the
drawing, resulting in the formation of a I|amnate 15. Sonme of the
plurality of green ceram c sheets 3a have internal electrodes printed
thereon for making a stacked ceram c capacitor though this is not shown in
Fig. 1.7Fi ghe2stsckarefphoded senansti ¢hpér §pEcOIreENVCOKAMLT $&edt i ng
rectangul ar green ceram c sheets to be stacked 13 - according to the
present 3ekboBFAEART 2EAGEBREI RGP0 tPRe SHREXARE ERBEACHeRe offa HWdrge nunber
of rectangul ar green ceranm c sheets, a plurality of_ the reen ceramc
sheet s SaS@enFPQIF938#§5o§e8nﬁn3tﬁétdéﬁﬁhpoﬁﬁﬁ€£tPgntpﬁeﬂgﬁﬁnhas a large

nunber of interngl elsctrodes 13 and 14 printedhth%r on}for maki ng a | arge
nunber SFF38t5cREGEeraniccapicPEEFrs. “BrAticng "SF tﬁ it erital”

cut-out flat rectangular shape, are positioned so that the
green ceramic . sheet 3a comes in contact with the stacking.

surface %9a of the stacker 9 so as to be-stacked-thereon.

By moving the stackef 9 down, press-attaching the cut-
out green ceramic-sheet 3a on the stacking surface 9%a, -and. - - -
sucking through the suction holes 12, the green ceramic
sheet 3 can be held to the stacking surface 9a. Then,
noving the stacker 9 upward allows the green ceramic sheet

3a to be stacked on the stacking surface 9%a.

By repeating this operation, a plurality of the green
ceramic sheets 3a is stacked on the stacking surface %a as
shown in the drawing, resulting in the formation of a
laminate 15.

Some of the plurality of green ceramic sheets 3a have
internal electrodes printed thereon for making a stacked

ceramic capacitor though this is not shown in Fig. 1.

Fig. 2 is an exploded schematic perspective view

illustrating rectangular green ceramic sheets to be stacked



.electrodes 13 and 14 is perforned by a suitable nethod such as a
screen-printing using a conductive paste. The plurality of green ceramc
~sheets 3a having the internal electrodes is stacked such that ones having
tthe internal electrodes 13 and the others having the internal el ectrodes
14 are alternately disposed in the depth direction thereof, and in

addi tion, plain green ceramic sheets I3a -are stacked so as to sandwi ch the
green ceram c sheets 3a having internal electrodes. That is to say, the
internal electrodes 13 and 14 are printed on the |Iong green ceram c sheet
3inthe state showmm in Fig. 1 so as to provide the |Iamnate 15 having a

| ami nation structure shown in Fig. 2. After being detached fromthe

st acki ngcsarflang %a ¢he phiessnickabogdimgnithe absence of suction through the
suction holes 12, the laminate 15 is pressed again in_the depth 14
direction thkeeofdiTaeh® the PapPAREecMBop3dMeRE | Atod pPESESNUBREeach
piece of the lamnate is fired so as to provid% a Lnter%f eram c conpact
16 as sRéwacFhappylay, 9rsghsEGEERLCy SPES tShoin B Hrﬁﬁdty49 Sintered
ceram c conpact 16 ha% external el ec Epde 17 agp.18 foqud n end faces
16a and916B7t REFEBE Cs §NE8 to Sr Gonde 2 Wa il Ress < ¢dpddi& 1P as a

Ianlnatggrgg%?gkct%%g%% e%%s a large number of internal electrodes

13 and 14 printed thereon for making a large number of
stacked ceramic capacitors. Printing of the internal
electrodes 13 and 14 is performed by a suitable method such
as a screen-printing using a conductive paste. The
plurality of green ceramic sheets 3a having the internail
electrodes is stacked such. that ones having the internal
electrodes 13 and the others having the internal electrodes
14 are alternately disposed in the depth direction thereof,
and in addition, plain green ceramic sheets 3a are stacked
so as to sandwich the green ceramic sheets 3a having

internal electrodes.

That is to say, the internal electrodes 13 and 14 are
printed on the long green ceramic sheet 3 in the state shown
in Fig. 1 so as to provide the laminate 15 having a

lamination structure shown in Fig. 2.

After being detached from the stacking surface 9a of
the stacker 9 in the absence of suction through the suction

holes 12, the laminate 15 is pressed again in the depth



.Fhe present invention is applicable for producing not only |am nated
capaci-tors but also other |amnated ceram c electronic conponents such as
ceramc nulti-layer substrates. According to the green-sheet stacking
apparatus of the present enbodinent, first of all the green ceram c sheet
3 is cut by the cutter 8, and then the cut-out green ceramc sheets 3a
are stacked by the stacker 9 disposed4downstream Accordingly, the
plurality of cut-out green ceram c sheets 3a stacked on the stacking
surface 9a does not cone into contact with the cutting edge 11 at the
cut-faces thereof, thus providing the |am nate 15 havi ng excel |l ent

adhesi veness between adj acent green ceram c sheets 3a. Furthernore, the
fact thdtireheiont thetregrfoen Themnanitdes lastindd eddes igotcuidord®td nt o cont act
with the blade 11 makes it unlikely that a green sheet chip produced by
cut t i ngpaecest egnido elvd @itecsurt gheed addmgtiec ishddiresh.so18s dghsequent |y,
occurrence-of delamnation in the sintered conpact 16 made fromthe

| ami nat BXP5ide gusdmyereghseesded CaRPatud & B rd19vdblid I5hE nat ed
capacitor 19 is qbtained. In the green-sheet stackin alfaratus shown in

Fig. 1, SUPREIYLEER Yeernisd dedt® 3% don ¢ EE N t udi nal

compact 16 has external electrodes 17 and 18 formed on end
faces 16a and 16b thereof so as to provide a laminated

capacitor 19 as a laminated ceramic component.

The present invention is applicable for producing not
only laminated capacitors -but also other laminated qeramic
electronic components such as ceramic multi-layer
substrates.

According to the green-sheet stacking apparatus of the
present embodiment, first of all the green ceramic sheet 3
is cut by the cutter 8, and then the cut-out green ceramic
sheets 3a are stacked by the stacker 9 disposed downstream.
Accordingly, the plurality of cut-out green ceramic sheets
3a stacked on the stacking surface 9a does not come into
contact with the cutting edge 11 at the cut-faces thereof,
‘thus providing the laminate 15 having excellent adheéiveness
between adjacent green ceramic sheets 3a. Furthermore, the
fact that the cut-out green ceramic sheet 3a does not come
into contact with the blade 11 makes it unlikely that a
green sheet chip produced by cutting accretes to the cut-out

green ceramic sheet 3a.



.direction of the long green cerami c sheet 3,. and the cutter 8 and the
st-acker 9 are disposed upstream and downstream respectively. However, the
~green-sheet stacking apparatus according to the present invention can be
modified in various ways. Fig. 5 is a schematic sectional view
illustrating a first nodification of the green-sheet stacking apparatus
according to the foregoing enbodi nentl5> I a green-sheet stacking apparatus
21 shown in Fig. 5 the long green ceranm c sheet 3 is conveyed between a
pair of rolls while being carried by the carrier film2 in the same nmanner
as in the foregoing enbodinent. In Fig. 5, the longitudinal direction of
the green ceramc sheet 3 is orthogonal to the drawing. Fig. 5is a
sectional view illustrating a state in which the green ceranm c sheet 3 and
the carrier film2 lie above a cutting and stacking stage 22. 16 The
cutter 8 and3@%%e§@9EkéYrQoéﬁéré?§ﬁés@g dpéoBingRéon dpeéhecerani c sheet 3.
The cutter 8 and the stacker 9 are configured in the sane fashion as in
the fir8&inERbEHI FEAPACLTRE BRI éirpﬂbrté’ﬁcg§nﬁpétt%alt tife ket 8 and the
stacker 9 are arran ed in a. gfrectlon or hgﬁpnal to the .conveyance

directiBHpBFeFﬁéeré A coPamitoesk&dtaple FGi S MARAF Y cwﬁﬁgured SO
as to bgbggyggdpy a shifter 23 in the

In the green-sheet sfacking apparatus shown in Fig. 1,
the green ceramic sheet 3 is conveyed along the longitudinal
direction of the long green ceramic sheet 3, and the cutter
8 and the stacker 9 are disposed upstream and downstream,
respectively. However, the green-sheet stacking apparatus
according to the present invention can be modified in

various ways.

Fig. 5 is a schematic sectional view illustrating a
first modification of the green-sheet stacking apparatus
according to the foregoiné embodiment. In a green-sheet
stacking apparatus 21 shown in Fig. 5, the long green
ceramic sheet 3 is conveyed between a pair of rolls while
being carried by the carrier film 2 in the same manner as in
the foregoing embodiment. 1In Fig. 5, the longitudinal
direction of the green ceramic sheet 3 is orthogonal to the
drawing. Fig. 5 is a sectional view illustrating a state in
which the green ceramic sheet 3 and the carrier film 2 1lie

above a cutting and stacking stage 22.



.direction of arrow A indicated in the drawing, that is, in a direction
orthogonal to the conveyance direction of the green ceram c sheet 3. The
shifter 23 is capable of noving the cutter 8 and the stacker 9 in the
direction of arrow A indicated in the drawing so that the shifter 23
‘provides the state shown in Fig. 5, i.e., afirst state in which the
cutter 8 lies above the green ceramicl&heet 3 so as to cut the green
ceram c sheet 3, and a second state in which the stacker 9 |ies above the
green ceram c sheet 3 so as to stack the cut-out green ceram c sheet. A
driving source of the shifter 23 nmay be of an appropriate reciprocal one
though not limted to this. In the green-sheet stacking apparatus 21
according to the enbodi nent, the conveyance of the green ceram c sheet 3

i s suspended upon reaching above the cutting and_stacking sta%% 22 shown
in the drawi RFg¢ FRELEGt Bernd ENEsStREKGFednT? AL8PRAEE §REE FR%nd then

(e ohi Lo 23 s mved Lrom (e, IASL 53 Sibp e secand s alg, o0 that
siecker 238,11 Sl S 97 51 o Pt AR Msqspgand ot e
direct! oLk Yrh2ddle SANPAN G RYOT Und & SoLL x4 ©
are arranged in a direction orthogonal to the conveyance
diréction of the green ceramic sheet 3, and additionally are
configured so as to be moved by a shifter 23 in the
direction of arrow A indicated in the drawing, that is, in a
direction orthogonal to the conveyance direction of the
green ceramic sheet 3. The shifter 23 is capable of moving
the cutter 8 and the stacker 9 in the direction of arrow A
indicated in the drawing so that the shifter 23 provides the
state shown in Fig.l5, i.e., a first state in which the
cutter 8 lies above the green ceramic sheet 3 so as to cut
the green ceramic sheet 3, and a second state in which the
stacker 9 lies above the green geramic sheet 5 so as to
stack the cut-out green ceramic sheet. A driving sourcé of

the shifter 23 may be of an appropriate reciprocal one

though not limited to this.

In the green-sheet stacking apparatus 21 according to
the embodiment, the conveyance of the green ceramic sheet 3
is suspended upon reaching above the cutting and stacking

stage 22 shown in the drawing, the cutter 8 cuts the green



.Fig. 6 is a plan view schematically illustrating the green-sheet stacking
apparatus shown in Fig. 5. The cutter - 8 and the stacker 9 are arranged in
a direction orthogonal to the conveyance direction of the green ceramc
sheet 3 and are noved by the shifter 23 so as to lie in the first state
‘and the second state as indicated by arrow A. Al though the |ong green
ceranic sheet 3 rolled up around arbll-is used in the foregoing

enbodi ment and in the foregoing first nodification, a green ceranm c sheet
having a certain length, e.g., a rectangular green ceram c sheet may be
used in the green-sheet stacking apparatus according to the present
invention. In a second nodification shown in Fig. 7, a rectangular green
cer anm ccshemtc3thiestcdnr izad- chea toet shgdit®r ar disefmovigd HrPM fidydred of a
synthetic resin film In this case, the - 18 rectangular green ceramc

- sheet 3firstfedate the tcesscondets tadreadd ﬁ@aépmt%@%i%é&% th the
cutter 8 and the stacker 9. The cutter 8 and the stacker 9 are configured
in theabsV8l [Fies&he Rk S/t FEREICUTER S afd THE &4 Sker™ ¢ of the
foregoing enbodi nment as SEPMM in Fig. 8. 1In the second dific3ﬁ{on, t he
rect angiFaFX§Fedn S t@&<Em" esﬁ@éf°§fi%fﬁﬁnaéﬁﬁagﬁcéfﬁﬁﬁvé dhcd UniS 33 while
being carried 99.40° e AU, ALLALH S N1D RiecHi® 6 and the

stacker 9 may be arranged in.a direction orthogonal to the

conveyance direction of the green ceramic sheet 3.

Fig. 6 is a plan view schematically illustrating the
green-sheet stacking apparatus shown-in Fig. 5. The cutter -
8 and the stacker 9 are arranged in a direction Qrthogonal
to the conveyance direction of the green ceramic sheet 3 and
are moved by the shifter 23 so as to lie in the first state

and the second state as indicated by arrow A.

Although the long green ceramic sheet 3 rolled up
around a roll is used in the f[oregoing embodiment and in the
foregoing first modification, a green ceramic sheet having a
certain length, e.g., a rectangular green ceramic sheet may
be used in the green-sheet stacking apparatus according to

the present invention.

In a second modification shown in Fig. 7, a rectangular
green ceramic sheet 31 is carried on a rectangular carrier

film 32 formed of a synthetic resin film. In this case, the



.conveyance unit 33 has a flat top surface 33a. Accordingly, noving the
conveyance unit 33 and positioning it below the cutter 8 allows the cutter
8 to cut the green ceram c sheet 31. Then, noving the conveyance unit 33
bel ow the stacker 9 allows the stacker 9 to stack a cut-out green ceramc
‘'sheet 3la. Thus, by noving the conveyance unit 33 below either of the
cutter 8 and the stacker 9 alternateld8 the green ceramc sheet is cut and
stacked in the same fashion as in the foregoing enbodinent. In the second
nodi fication shown in Figs. 7 and 8, the cutter 8 and the stacker 9 are
arranged upstream and downstream w th respect to the conveyance direction
of the conveyance unit 33, respectively. - 19 Fig. 9 is a schematic plan
vi ew i | kestraguigragokelesr cemadiiici cateiedn 33f itshd egr den-tdise @r esina@iasy
apparatus shown in Figs. 7 and 8. In a green-sheet stacking apparatus 41
shown bhaEkgng9 apphe adowy @yavdaiegnivi t3s the covitiegurBedtco W€ novabl e in the
directions of arrows X and - X indicated in the drawi ng. The rectangul ar
green cetafkersfeet THE icattgiradednéh thise séakSyarfc & iiderd3 IS % Wei ng
carried on the rectangular synthetic resin film The gggv%yaq?e %pit 33 is
confi gufBg tEtBe +Np¥ahice Mem e Wdithe HiCo i I T Tarldy R g pracker

of the foregoing embodiment as shown in Fig. 8.

In the second modification, the rectangular green
ceramic sheet 31 is placed on a conveyance unit 33 while
being carried on the rectangular carrier film 32. The
conveyance unit 33 has a flat top surface 33a. Accordingly,
moving the conveyance unit 33 and positioning it below the
cutter 8 allows the cutter 8 to cut the green ceramic sheet
31. Then, moving the conveyance unit 33 below the stacker 9
allows the stacker 9 to stack a cut-out green ceramic sheet

3la.

Thus, by moving the conveyance unit 33 below either of
the cutter 8 and the stacker 9 alternately, the green
ceramic sheet is cut and stacked in the same fashion as in
the foregoing embodiment. In the second modification shown
in Figs. 7 and 8, the cutter 8 and the stacker 9 are
arranged upstream and downstream with respect to the
convevance direction of the conveyance unit 33,

respectively.



X between a feeding position shown in Fig. 9 and a working position

located below the cutter 8 The cutter 8 and the stacker 9 are joined
.together by the shifter 23 in the sane fashion as in the nodification
shown in Fig. 5 so as to provide a first state shown in Fig.
‘'second state in which the stacker 9 Iies above the working position.
X- dared t he conveyance direction of the
8 and the stacker 9 are orthogonal to each other, they are not

the directions of arrows X and -

cutter

9 and a

Wi | e

limted to an orthogonal relationship. That is to say, the green ceramc

sheet 31 is cut by the cutter 8 while it
the shifter 23 is noved to the second state so that the stacker

Then,

lies in the working position.

9

| i es above thigy.cUl -icuta gseeemaeranplan sheet . ilhushrst shat enotherst acker 9

st acks

the green ceramc sheet. 20 It will be appreciated fromthe

f or egoimgdirbtcd t tani ohsthehgtean-aheahgehenkioh thpacattuer saodnt he st acker
present invention, and a conveyance direction and a feeding nethod
of a | onyogr eénaree@r 8 cIshaegreenasheednstariing aphegethigviddg showart ai n

of the

| engt h

according to the present invention are not limted. Wen the

gr een- sheef 18t atki hycappararascacebi i A§ £6 CPREIPPESENT O B¢ention is used,
a net hod for_stacking green
e

movable in th irections of arrows X and - X indicated in
the drawing. The rectangular green ceramic sheet 31 is
placed on the conveyance unit 33 while being carried on the
rectangular synthetic resin film. The conveyance unit 33 1is
configured to be movable in the directions of arrows X and -

X between a feeding position shown in Fig. 9 and a working

position located below the cutter 8.

The cutter 8 and the stacker 9 are joined together by
the shifter 23 in the same fashion as in the modification
shown in Fig. S5 so as to provide a first state shown in Fig.
9 and a second state in which the stacker 9 lies above the
working position. While the directions of arrows X and - X
and the cdnveyanée direction of the cutter 8 and the stacker
9 are orthogonal to each other, they are not limited to an
orthogonal relatiohship. That is to say, the green ceramic
sheet 31 is cut by the cutter 8 while it lies in the working
position. Then, the shifter 23 is moved to the second state
so that the stacker 9 lies above the cut-out green ceramic
sheet. 1In this state, the stacker 9 stacks the green

ceramic sheet.



.sheets is in accordance with the nethod for stacking green sheets
according to the present invention. That is to say, the cutter and the
_stacker are configured i ndependent of each other so that a conveyed green
ceram c sheet is cut by the cutter into a flat, predeterm ned shape and
the cut-out green ceram c sheet is stacked on the stacking surface of the
stacker. According to the known methotf for stacking green sheets wherein
cutting and stacking is perfornmed by a single head, cut-faces of stacked
green ceram c sheets are in contact wth the inner surface of the bl ade.
This causes the cut- faces to be rubbed in every cut, thereby making it
likely that delam nation occurs in a sintered ceram c conpact or a
defective cut due to a green sheet chip occurs. On the - 21 other hand,

t he green-sheet stacking apparatus and the nethod for stacking.green

sheets accorBingiid PRedpPESEREteAnTERN] BResHPEFGOLNEpFRss %?agﬁgns

del am nati on and al so perforns cuttin% and s%%%¥ig%_ t abl d
od 5

cont i nubh&Fy anTREL aNERECRE: RSd Hitn GUTdETg A e Fakl$g green

sheets according to the present invention, far r.oduci ng | an nated ceram c
eIectrORFSSSBﬁpgﬁgﬁP%lQECOFEFnﬁ G5 THE T e TThaon Drio %f

( ( ( present invention provides reliable
| am nat ¢d GOLATLC . TLRG! HRULh CURAN WY o flamidatian TS unlikely
sheet having a certain length according to the present

invention are not limited.

When the green-sheet stacking apparatus according to
the present invention is used, a method for stacking green
sheets is in accordance with the method for stacking green
sheets according to the present invention. That is to say,
the cutter and the stacker are configured independent of
each other so that a conveyed green ceramic.sheet is cut by
the cutter into a flat, predetermined shape and the cut-out
green ceramic sheet is stacked on the stacking surface of

the stacker.

According to the known method for stacking green sheets
wherein cutting and stacking is performed by a single head,
cut-faces of stacked green ceramic sheets are in contact
with the inner surface of the blade. This causes the cut-
faces to be rubbed in every cut, thereby making it likely
that delamination occurs in a sintered ceramic compact of a

defective cut due to a green sheet chip occurs. On the



.accur. Brief Description of the Drawings Fig. 1 is a schematic el evational
view in section illustrating an apparatus and a nethod for stacking green
_sheets according to an enbodi nent of the present invention. Fig. 2 is an
éxpl oded perspective view illustrating green ceranmic sheets to be stacked
‘according to the enbodinent of the present invention. Fig. 3 is an

el evational viewin section illustratilng a sintered conpact according to
t he enbodi nent of the present invention. - 22 Fig. 4 is an elevational
view in section illustrating a stacked ceram c capacitor according to the
enbodi nent of.the present invention. Fig. 5 is an elevational viewin
section illustrating a first podification of the green-sheet stacking
appar at @&Reackardi n h?ogfﬁénéﬁﬁﬁﬁFnéﬁ?c5fn9hépBPé§gHF ?H@eﬁgﬁon. Fig. 6is
a schematic plan view jllustrating the nodified green-sheet stacking
apparat%%tgﬁgmﬁQFnsﬁﬁﬁklgg JEPGD ghﬁgtﬁ SERERELNE pPalilGi BFSSS st rating a
second podi fjication of the green-sheet stacking, apparatus . according to the
enbodin%%Ye%Fl?ﬂeSBF8i¥n?uPﬁ§8ﬁ?F8n$g? éﬁgéméngElgﬁ 8P&VAtiSnal view in

SGCtIOﬂpé%%g%&gaEbgging and stacking stably and continuously.

Thus, the method, including the method for stacking

green sheets according to the present invention, for

to the present invention provides reliable laminated ceramic
electronic components.in which .delamination is unlikely to
occur.

Brief Description of the Drawings

Fig. 1 is a schematic elevational view in section
illustrating an apparatus and a method for stacking green

sheets according to an embodiment of the present invention.

Fig. 2 is an exploded perspective view illustrating
green ceramic sheets to be stacked according to the

embodiment of the present invention.

Fig. 3 is an elevational view in section illustrating a
sintered compact according to the embodiment of the present

invention.



.t:he nodi fied green-sheet stacking apparatus shown in Fig. 7. Fig. 9is a

schematic plan viewillustrating a third nodification of the green-sheet
_stacki ng apparatus according to the enbodi nent of the present invention.
Fig. 10 is an elevational viewin section illustrating a known green-sheet

‘'stacki ng apparatus. [Reference Nunerals] 23 - 1: roll 2: carrier film3:
green ceram ¢ sheet 3a: green cerami4? sheet 4: roll 6: cutting stage 7:°
stacking stage 8: cutter 9: stacker 9a: stacking surface 10: main body
11: blade 12: suction hole 13, 14: internal electrodes 15: |am nate 16:
sintered ceram c conpact

Fig. 4 is an elevational view in section illustrating a
stacked ceramic capacitor according to the embodiment of the

present invention.

Fig. 5 is an elevational view in section illustrating a
first modification of the green-sheet stacking apparatus

according to the embodiment of the present invention.

Fig. 6 is a schematic plan view illustrating the

modified green-sheet stacking apparatus shown in Fig..5.

Fig. 7 is a schematic plan view illustrating a second
modification of the green-sheet stacking apparatus according

to the embodiment of the present invention.

Fig. 8 is an elevational view in section illustrating

the modified green-sheet stacking apparatus shown in Fig. 7.

Fig. 9 is a schematic plan view illustrating a third
modification of the green-sheet stacking apparatus according

to the embodiment of the present invention.

Fig. 10 is an elevational view in section illustrating
a known green-sheet stacking apparatus.

[Reference Numerals]



L7, 18: external electrodes 19: stacked ceram c capacitor 21: green-sheet
stacking apparatus 23: shifter 31: green ceram c sheet 3la: green ceramc
‘sheet 32: carrier film33: conveyer unit 41: green-sheet stacking
dpparatus 24 - Clainms: 1. A green-sheet stacking apparatus for stacking
‘green ceram c sheets carried by a carrier film conprising: a conveyer for
conveying a green ceranic sheet; acwier conprising a blade for cutting
the green ceram c sheet conveyed by the conveyer into a- flat,

predet ermi ned shape; and a stacker conprising a stacking surface for
detaching the green ceram c sheet having the flat, predeterm ned.shape

cut by the cutter fromthe carrier filmand stacking the detached sheet.
2. The greenlshee®lstacki ng apparatus according to Claim 1, wherein the
stacker further conprises a suction hole open in the stacking surface and
sucki ng means: coppEEied £6lFhe C e

3: green ceramic sheet
3a: green ceramic sheet
4: roll

6: cutting stage

7: stacking stage

B8: cutter

9: stacker

9a: stacking surface

10: main body

11: Dblade

12: suction hole

13, 14: internal electrodes

15: laminate

1l6: sintered ceramic compact

17, 18: external electrodes

19: stacked ceramic capacitor

21:  green-sheet stacking apparatus

23: shifter

31: green ceramic sheet
3la: green ceramic sheet
32: carrier film
33: conveyer unit

41: green-sheet stacking apparatus



.suction hole. 3. The green-sheet stacking apparatus according to Caiml
or+2, wherein the green ceram c sheet is a long green ceramc sheet, the
~conveyance direction of the green ceranmic sheet is the |ongitudinal
direction thereof, and the cutter and the stacker are juxtaposed in a
‘direction orthogonal to the longitudinal direction, the green-sheet
stacki ng apparatus further conprisingé ~shifter for shifting the cutter
and the stacker so as to provide a first state in which the cutter lies
above the 25 green ceramc sheet in order to cut the green ceram c sheet
and a second state in which the stacker |ies above the green ceram c sheet
in-order to press-attach and to stack the cut- out green ceram c sheet. 4.
The gre€hagheet stacki ng apparatus according to Claim1 or 2, wherein the
green ceram c sheet has a certain length, the green-sheet stacking
apparatus further conprising a conveyer unit on which the green ceramc
sheet carrled by the carrier filmis placed, where t.he conveyer unit is

configufed t® Bée€8n§8§€8 SE?CFH8906398§€FuBe€R§eﬁtﬁcﬁégglﬁ§e§83|t|on f or

f eedi ng t he reen ceranmc .S t to the .conveyer unit_ and. a morkln
gceram1% ?1eets carrlede%y a carrler fel)ﬁ.m, comprlsln g

a conveyer for conveying a green ceramic sheet;

a cutter comprising a blade for cutting the green
ceramic sheet conveyed by the conveyer into a flat,
predetermined shape; and

a stacker comprising a stacking surface for detaching
the green ceramic sheet having the flat, predetermined .shape
cut by the cutter from the carrier film and stacking the
detached sheet.

2. The green-sheet stacking apparatus according to Claim
1, wherein the stacker further comprises a suction hole open
in the stacking surface and sucking means connected to the
suction hole.

3. The green-sheet stacking apparatus according to Claim 1
or 2, wherein the green ceramic sheet is a long green
ceramic sheet, the conveyance direction of the green ceramic
sheet is the longitudinal direction thereof, and the cutter
and the stacker are juxtaposed in a direction orthogonal to
the longitudinal direction,

the green-sheet stacking apparatus further comprising a
shifter for shifting the cutter and the stacker so as to

provide a first state in which the cutter lies above the



_position for cutting and stacking the green ceram c sheet, the green-sheet
stacki.ng apparatus further conprising a shifter for shifting the cutter
~and the stacker so as to provide a first state in which the cutter lies
above the working position and a second state in which the stacker Iies
‘above the working position for cutting and stacking the green ceramc
sheet. 5. A nethod for stacking grée@ sheets, conprising the steps of:
preparing a green ceram c sheet carried by a carrier film formng an

el ectrode on the green ceram c sheet; - 26 cutting the green ceram c sheet
having the electrode fornmed thereon into a flat, predeterm ned shape by a

cutter; and stacking the green ceram c she on_t he stacki.ng r.face by
press- agraeni AGTaNsEagRPRY $0r PAEET0f CaCl agbgrgrS?ntﬁgrgpégkggngeen

ceram ¢ sheet onto the cut-out_ green, ceram c_sheet t i th
cut - out 2gfednSeePAfti ELasRedl VpgﬁﬁtﬁgecﬁFﬁngrf?ﬁﬁf aﬁgygyﬁ%%hg%%ﬁpginge

step and the, Stacking, st o0 ate  allecnalehy foRRAl ¢ LoaLy T lagnate on

out green ceramic sheet.
4. The green-sheet stacking apparatus according to Claim 1
or 2,

wherein the green ceramic sheet has a certain length,

the green-sheet stacking apparatus further comprising a
conveyer unit on which the green ceramic sheet carried by
the carrier film is placed,

wherein the conveyer unit is configured to be conveyed
by the conveyer between a feeding position for feeding the
green ceramic sheet to the conveyer unit and a working
position for cutting and stacking the green ceramic sheet,

the green-sheet stacking apparatus further comprising a
shifter for shifting the cutter and the stacker so as to
provide a first state in which the cutter lies above the
working position and a second state in which the stacker
lies above the working position for cutting and stacking the
green ceramic sheet.
5. A method for stacking green sheets, comprising the
steps of:

preparing a green ceramic sheet carried by a carrier
film;

forming an electrode on the green ceramic sheet;



6. A nethod for producing |am nated ceram c el ectronic conponents,
conpri-sing the steps of: making a sintered ceramc conpact by cutting and
firing the lam nate obtained by the nethod for stacking green sheets
according to Claimb5; and formng a plurality of external electrodes on
‘outer surfaces of the sintered cerar£1'6c conpact .

cutting the green ceramic sheet having the electrode
formed thereon into a flat, predetermined shape by a cutter;
and

stacking the green ceramic sheet on the stacking
surface by press-attaching a stacking surface of a stacker
or the stacked green ceramic sheet onto the cut-out green
ceramic sheet and by detaching the cut-out green ceramic
sheet from the carrier film,

wherein the cutting step and the stacking step are
alternately repeated to form a léminate on the .stacking
surface.
6. A method for producing laminated ceramic electronic
components, comprising the steps of:

making a sintered ceramic compact by cutting and firing
the laminate obtained by the method for stacking green
sheets according to Claim 5; and

forming a plurality of external electrodes on outer

surfaces of the sintered ceramic cowmpact.



