A Met hod of Manufacturing Ceramic Multilayer Electronic Conponent Field of
the Invention The present invention relates to a nethod of 5 . =,
manuf act uri ng a ceramc mul til ayer el ectroni c component such asgd
ceramic nultilayer circuit board, a hybrid IC having a ceramc nultiLayé¥
structure or an LC conposite part having a ceramic nultilayer structure. 10
Description of the Background Art Fig. 4 shows sone steps which are -

included in a convehtionglMgeh@gdcgfMgﬂyggggﬂyﬂiﬁgdg#gﬁfgﬁc nul tilayer
er electro

circuit board as an exenplary ceramc nultila ni ¢ conponent. -

15 First, a ceramuttinesersiEgelctzoni d Qombmah carrier film1l
and then dried, as shown at (1). 1In order to formsuch a ceram c green

sheet 2, ceramic slurry is applied to one surface of the carrier film1l by *
a doctor blade or _the |ike. 20 Then, the carrier film1lis

separated fronkifsdcol e _gi ! t 2, as shown at (2). Then, the LN
ceram c green sheet 2 is punched into prescribed di nensions, as shown at o
(3). Then, holes 3 TBe R¥eFeRt agnventismesrelates to pr avetkdd- bf

5 manufacturing a ceramic multilayer . electronic

ey

component such as a ceramic multilayer circuit board,
a hybrid IC having a ceramic multilayer structure or

an LC composite part having a ceramic multilayer

O

structure.
10  Description of the Background Art
Fié. 4 sh¢ws some steps which are included in a
conventional method of mgﬁufacturing a ceramic
multilayer circuit board as jan exemplary ceramic
- multilayer elecﬁrdnié component .
15 _ First, a cerémic green sheet 2 is formed on a
carrier film 1 and then dried, as shown at (1). in
"order to form such a ceramic greén sheet 2, ceramic -
slurry is applied to one surface of the carrier film TN
1 by a doctor blade or the like.
20 Then, the carrier film 1 is separated from the
ceramic green sheet 2, as shown at (2).
Then, the ceramic greeh sheet 2 is punched into
prescribed dimensions, as .shown at (3).
Then, holes 3 for 'serving as via holes are  -

25 provided



in the ceramic green sheet 2 with a punch, a drill or the like, as shown at
(4). Then, the holes 3 are filled up with conductive paste 4, as shown at
(5). d#g. 5 shows a concrete exanple of 5 the step of applying such
conductive paste 4. The conductive paste 4 is applied by screen printing
through a screen 5. The ceram c green sheet 2 provided with the holes 3 is
pl aced on a suction stage 7 through an air- perneable sheet 6. The suction
stage 7 is supplied with 10 vacuum suction as shown by arrow 8, thereby
appl yi ng negative pressures into the holes 3 through the air- perneable
sheet 6. The screen 5 is provided with patterns 9 in positions

corresponmlghté§%£E?#gm€§ &r§§HVéﬂggt|§ &Qghcgrﬁghghgrﬁeaﬁipqe_ -th%h:se

patterns 9 are In dianmeter“than't
conductive Qlai%&-_e 4, d SsISnE agtomshe screen 5 by a squeegee 10, to be filled
up in the holes 3."Then the condlctive paste 4 is dried. Then, an

i nterconnecti on peHdef NtHd hS1é9T PEErEYf $TLEQNUPT wmthnaonaae'cg»w@a%teas
shown at (6) in Fig. 4. 20 Thereafter the interconnection pattern 11 is

dried. The sfepfs Shoywn adt (P3) andr{§) 5Snshogs 4 ooyichetei subinpleons vy
carried out. Then the ceramc green sheet 2 shown at (6) is stacked on
ot her &ramthgrsamep St cdpphyimg guelccobddcbider pastet hi.s Thee, it is
necessary to 25 align the ceramic green sheet 2 with the other ones on
the -2- conductive paste 4 is applied by screen printing through a
screen 5. The ceramic green sheet 2 provided with the
. holes 3 is placed on a suction stage 7 through an air-
' permeable sheet 6. The suction stage 7 is supplied with
10 vacuum suction as shown by arrow 8, thereby applying
negative pressures into the holes 3 through the air-
permeable sheet 6. The screen 5 is provided with patterns
9 in positions corresponding to the holes 3 provided in
the ceramic green sheet 2. These patterns 9 are slightly
15 iarger in diameter than the holes 3. The conductive paste
4 is spread on the screen 5 by a squeegee 10, to be filled
up in.the.holes 3. Then the conductive paste 4 is dried.
Then, an interconnection pattern 11l is formed by
screen printing, for example, as shown at (6) in Fig. 4,
20 Thereafter the interconnection pattern 11 is dried.
The steps shown at (5) and (6) in Fig. 4 may be
T simultaneously carried out. Then the ceramic green sheet
2 shown at (6) is stacked on other ceramic green sheets

along prescribed order. At this time, it is necessary to

25 align the ceramic green sheet 2 with the other ones on the



basis of its end surfaces, or through alignnent holes provided in the
ceram c green sheet 2 and pins inserted in such holes. However; the s
af orenent i oned conventi onal nethod of 5 manuf acturing a ceramic’ 5{
mul tilayer circuit board has the follow ng problems: (A) The ceranlc gr%en
sheet 2, having a small -thickness of about 50 to [err] in general,

undul ated, swollen, warped or dispersed in contraction when the sane 10

is dried with the interconnection pattern 11 printed thereon. Thus, the
ceram c green sheet 2 is displaced fromthe other ones in the stacklng step
to cause defects of characterlstlcs such as capacitance and.inductance. (B)

The af or emgntd qn gﬁf rfakdderokealrbigh A2ignmehnit! healesdef ect such
as inperfect con ctlon o e via holes defined by fhe holes 3. (C Wile

ext ensi on gﬁfcfvgbqje’dm ?ﬁé‘)’!h@tcééamia %: +8en4sReEti 2CaAASpdnisn ivistarted diler to

prevent th hi gh-density interconnection cannot be attai ned
and it is %%ch Hiifdd cult to miniaturize the circuit board in this case.
(D) When the ceranmic green sheet 2 is reduced in thickness, rigidity
thereof is so rafbidfed Nathe tafSréméntfohédt cohaeditdonhd sethodllifs al so
pronotes the aforenentioned problem (A). Thus, the ceranic green sheet 25
2 is mestripgiraffddt@ping calderami ckmestilager circuit board has the
followmng problems:
(A) The ceramic green sheet 2, having a small
thickness of about 50 to 200pm in general, is undulated, _:;
swollen, warped or dispersed in contraction when the_séme
10 is dried with the interconnection pattern 11 printed .
thereon. Thus, the ceramic green sheet 2 is displaced.
from the other ones in the stacking step to cauSe.defe¢ts
of characteristics such as capacitance and inductance.
(B) The aforementioned problem may further lead to a
15 critical defect such as imperfect conduction of the via
"holes defined by the holes 3.
(C) While extension parts 12 shown at (5) in Fig. 4 —
' v

are increased in size in order to prevent the problem (B),
high-density interconnection cannot be attained and it is
20 difficult to miniaturize the circuit board in ﬁhiéfcaseq'
(D) When the ceramic green sheet 2 is-redﬁced in
thickness, rigidity thereof i§:so.reduced_that it is
difficult to handle the same. This also promotes the :
aforementioned problem (A). Thus, the ceramic green sheet

25 2 is restricted in applicable thickness.

. \dl



Summary of the Invention The present invention ains to provide a nethod of
manufacturing - a ceramc mul til ayer el ectroni ¢ conponent which can
sol vé»t he af orenenti oned problens 5 (A) to (D). According to the
present invention there is provided a nethod of manufacturing a ceramc
mul ti- |ayer electronic conponent, conprising: formng a ceram c green
sheet on a carrier film creating a hole 10 for serving as a via hole
-in said ceramc e , @ Faventaonier film filling up said hole in
said ceram c sheet on said carrier filmwth conductive paste; formng an
i nt erconnecti on patt eFhe @presgnt carventsion admss keeprowvids d wethodrofi | m
separating 15 . said ceramc green sheet fromsaid carrier_film and
stacki ng sai d celaRREagEeEiNGhec? orf@HHREC corBiid EllRr¥er sheteetrpricsaid
ceram c green sheet has been, separated fromsaid carrier film Thus, at
Feast the creati GHMRPRERhIFRIFRCARR/NE Jehe aforementionsd oroblems| || ing

up of theroIe\%éflcongﬁﬁtive paste and the form ng of an interconnection
pattern are carrted et ‘the ceram c green sheet while it is backed with

carrior fiimas o Ietrares, Chorae EEResnEs  aheBRRBT Fharei e e,

provided a method of manufacturing a ceramic multi-
layer electronic component, comprising: forming a
ceramic green sheet on a carrier film; creating a hole
W 10 for serving as a via hole in said ceramic green sheet
on said carrier film; filling up said hole in said
ceramic sheet on said carrier film with conductive
paste; forming an interconnection pattern on said
ceramic green sheet on said carrier film; separating
15 said ceramic-green sheet from said carrier film; and
stacking said ceramic green sheet on other ceramic
green sheets once said .ceramic green sheet has been
separated from said carrier f£ilm.
Thus, at least the creation of a hole for serving
20 as a via hole, the filling up of the hole with
conductive paste and the forming of an interconnection
pattern are carried out on the ceramic green sheet
while it is backed with the carrier film, so that the
a - ceramic green sheet is separated from the carrier f£ilm
25 immediately before the ‘same is stacked on other

ceramic green sheets. In this way it



ceram c green sheets. In this way it -4- I S possible to prevent the

ceram c green sheet frominconveni ence such as undul ation, sweliing, Pl
war pi ng or dispersion in contraction. Wile a ceramc green sheet_mhichgﬁs
backed with no carrier filmis contracted by 0.3 5 to 0.5% for exanple,

such contraction can be suppressed to about 0.05% when the ceram c green
sheet is backed with the carrier film Therefore, accuracy is._inproved in.
st acki ng of ceranmic green sheets. 10 - Thus, electric characteristics such
as capacitance and inductance are inproved in the ceramc nultilayer _

el ectronic conponent. Further, reliability in conduction through via holes

IS | nproved. %ng%egfgﬁé?/ 6%;73}'1@ Bﬂéskg%,gmt.%er 1) é’%e’n'f#ﬁl es and

extension[ﬁﬁt 'n-diranme eby ‘ena h density

i nter Conne%ﬂ%h@éﬁiﬁeé aLHEhZ8L1 BaufEeaba],NGudd BMEXRAIEY 0d t has

been confirned possible to handle a ceram c green sheet of "about 10[err]in-
. thickness. o‘?iT%?Iii&? £5' @BhErfELEBnsSheghine SUka@Micldnead sheatl i mited

in design ckness. Further, nost of the series of steps of handling
the ceram G 0 &N $ NELEkSd SwLeh ' h8dca¥tier FhancarsalchidRAledgetovdich is

mai ntained in the state backed with the )
5 to 0.5%, for example, such contraction can be suppressed
to about 0.05% when the ceramic greén sheet is backed with.
the carrier film.
Therefore, _ S ' . ;;
accuracy is improved in-stacking-of'ceramic green sheeté.
10 Thus, electric characteristics such as'capacitance and
inductance are improved in the ceramic muitilayer
~electronic component. Further, reliability in conduction
through via holes is improved. .Consequently;_it is
possible to reduce the via holes and extension parts
15 thereof in diameter, thereby enabling high density
interconnection and miniaturization._r-
_According to an experiment, it has been confirmed o~
possible to handle a ceramic green sheet of about 10um in - 'EJ
‘thickness.. Thué, the ce;amiC'green sheet is substantially :
20 unlimited in design of thickness.
-Fﬁrther, most of the series of steps of handling the
ceramié green sheet are carried out on the ceramic green
sheet which is maintained in the state backed with the

carrier film, the ceramic green sheet can be easily

25  handled to facilitate automation of'the steps.

L



carrier film the ceram c green sheet can be easily 25 handl ed to
faciljtate automation of the steps. -5- I n addition, the accuracy in

st ackisag of ceramic green sheets is so inproved as described above that it
IS possible to increase dinensions of handl eable ceram c green sheets while
mai nt ai ni ng prescribed 5 accuracy, whereby productivity. of the ceramc
mul ti- |ayer electronic conponent is inproved. Since the creation of a hole
for serving as a via 1ol eddidiong thel aegutrpcyl inhethekdny Of cerdudid ve
paste are carried out on the ceram c green sheet while 10 it is backed
with the carriergkeem sheeteohdusd i mpypewed ashidgsdrsibded ladpwep thata iltol e

al so provided in the carrier filmmay be partially transferred to the
ceram c green shést.pPogaibhes taselnqrrage aiimenssiconmr ©fof handleabdect i ve
paste piles up on an end 15 surface of the hale for, serving as_a via
hol e, | eadi ng t oCPURMAST FEBEBvFRPRLS n WlliepMainfadmitghdpEersEiteough
the-via hole. During the formi ng of an interconnection pattern, fyrther, it
i s possibl® to pREFEREYhe WHETSHYe RFQMFSYity.. e%?efgﬁﬁ?ebﬁtgﬁﬁﬁ&fion

caused by rubbin&Finrthg eguigﬁent sigpe ngssu%Ia%%éH the ceram c green
sheet is masked WRYRTt ReSEaFPrer ™ s 5 RS possi bl e

Since the creation of a hole for serving as a via
hole and the filling up of the hole with conductive
paste are carried out on the ceramic green sheet while

W, 10 it is backed with the carrier film, the conductive
paste which is filled up in a hole also provided in
the carfier film may be partially transferred to the
ceramic green sheet. In this case, the transferred
part of the conductive paste piles up 'on an end

15 surface of the hole for serving as a via hole, leading
to further improvement in reliability of conduction
through the .via hole. _

During the forming of an interconnection pattern,
further, it is possible to preveht the ceramic green

20 sheet from contamination caused by rubbing iﬁ the
equipment since one surface of the ceramic green sheet
is masked with the carrier film. Thus, it is possible
to keep the ceramic green sheet clean, thereby

- contributiﬁg_ to improvement in quali‘tjr of the as-

25 obtained ceramic multilayer electronic component.

During the filling up of the hole of the ceramic



to keep the ceramic green sheet clean, thereby cohtributing to

i mprovenent in quality of the as- 25 obtained ceram c multilayer N

el ectroni c conponent. During the filling up of the hole of the ceranipjﬁgﬁ

green sheet with conductive paste, it is possible to directly supply the

conductive paste onto the carrier filmin place of a screen, for applying.

t he conductive paste into hole with a squeegee. In this case, no screen is

5 required for filling up the hole with conductive paste and hence no

step is required-for aligning such a screen with the hole. Thus, both of

t he operation and .the equipnent therefor are sinplified. After the ceranmic

green sheet__has e d - gs rieg fil e el ements may ¢

be cut int grﬁr @s%ﬁ%e%%dl%en‘%ﬁb%‘gc%}%% %g?%'egéhlgt' ers’t-stsl(;%ﬁt%;tothe ceramc

green sheety:i SHY BF a1 tOohdiSe £ fbrd OUh 89SHLARS + 1,5+ cidd 1S

easier to l(&ai_r'.'r'prl%c?g‘lﬂipm&\. oly _|'c§°l]|is ?u%%eﬁésu?t agl_e' ft-'(h:*)lrIé trgu%%l%?rﬁilﬁ _

- smal | -quantif y1loe ofPUEGEN), Hbr CAGHYYIEg! Eﬁec%a@u%t%,%ega =4
t hrough the steps as conpared wth a case of “directly handling a | ong

ceram c grgghocsheale with fPraamddeand oh herigbbasks. nbedlddels, s@spects and -

advant ages of the present invention will become nore 20 = apparent from
the fgll owrggud®ed IRk AWy W9 ¥He (HSle with conductive paste and

.
Ve

- hence no step is required for:aligning such a screeh with
the hole. ‘Thus, both of the operation and .the equipmeﬂt_
therefor are simplified. S : -
After the ceréﬁic green sheet has been-formed on B
.10 the carrieiffilm, these.elements:may be cut.inﬁo
préscribed dimensions along with each other so that the.
ceramic green sheet is then subjected to fhe followin§ B
steps. In this case, it is ea;ier_to_employ;a method,__.}
which is further suitable for multi-item small-quantity
15 production, of carrying the ceramic green'sheet_through
the ‘steps as comparéd with a.case'of_diréctly;héndling a
long ceramic green sheet. I ) . -_  e~
The foregoing and other objects, features, aspects.”:' | }‘J
and advantages of the present invention will become mofe :
20 apparent from the following detailed description'of ihé
present invention when taken in conjunction-with the
accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows sectional views successively

25 illustrating some steps which are included in a method of

€Y



present invention when taken in conjunction with the acconpanyi ng draw ngs.
BRI EF DESCRI PTIFON OF THE DRAW NGS Fig. 1 shows sectional views successively
25 \«lllustratlng sonme steps which are included in a nmethod of -7-

manuf acturing a ceramc nultilayer circuit board according to an enbodi nent
of the present invention; Fig. 2 is a sectional view show ng a concrete
exanpl e of an apparatus for carrying out the step shown at (4) in 5 Fig.
1; Fig. 3 is a sectional view showing a step of- stacking a ceram c green
sheet 22 which is carried out after the step shown at (5) in Fig. 1; Fig. 4

shows sectional vi ews successively 10 illustrating sone steps which are
i ncl uded i 'ln é‘é’@x@iﬁa% EEEQﬁchInuE‘E?EE?‘éE“Hl%u&t‘?‘ﬂo‘%ﬂd? é%ééf&fﬂ
circuit boar Sect1ona w show n concrete exanpl e of

.an apparat féH &4} R8nLUb £t RReSHERsEHR M nRe &ibd n 15 Fig 4.
‘EEscrlptlogé%f tﬁ%aére%er?ed Enb oﬁlhgnfs An gnbgdlnent of the present

invention will neyybeyxdescyi Qeetwohalre&sﬁeaﬁswtmgaarr@o@%éﬁe RS uri ng
a ceramc multilayer circuit board
of an apparatus for carrying out the step shown at (4) in
5  Fig. 1; '
Fig. 3 is a sectional view showing a step of stacking
a ceramic green sheet 22 which is carried out after the
\ step shown at (5) in Fig. 1;
| Fig. 4 shows sectional views successively
10 illustrating some steps which are included in a
‘conventional method of manufacturing aicefamic'multilayer
circuit board; and
Fig. 5 is a sectional view showing a concrete example
of an apparatus for carrying out the step shown at (5) in
15 Fig. 4.

Description of the Preferred Embodiments

An embodiment of the present invention will now be
'described with reference to a method of manufacturing a
ceramic multilayer circuit board.
20 Fig. 1 successively illustrate some steps which are
included in the method according to the embodiment.
First, a'ceramic green sheet 22 is formed on a
carrier film 21 of polyethylene terephthalate, for
example, and then dried, as shown at (1). The ceramic

25  green sheet 22 is formed by applying ceramic slurry to one



20 Fig. 1 successively illustrate sone steps which are included in
the nmethod according to the enbodinent. First, a ceram c green sheet 2243
formed on a carrier film21 of polyethylene terephthalate, for exanpl e, gﬁd
then dried, as shown at (1). The ceram c 25 green sheet 22 is fornmed by
applying ceramc slurry to one -8- surface of the carrier film21 by a
doctor blade or the |like, for exanple. Then, the ceram c green sheet 22 is
~cut into prescribed dinmensions with the carrier film21, as shown 5 at
(2). This step is carried out through punching with a die, or cutting with
a bl ade, for exanple. Then, holes 23 for serving as via holes are provided
in the ceragiffabeeds ShRet c22rivhi EN1ns208bYt al At tor Bladd ae tasked with
the carrier film21, with a punch, a 10  drill or the like, as shown at
(3). The hoiles, 28opasgampleugh not only the ceramic green sheet 22 but the

~carrier film21. At this tine, reference holes my be formed in the ceramc
green sheet 22 fThemsethe peramiaggzednsshekitn@2stispsutedartided bel ow. 15
Then, the holes 23 are filled up with conductive paste 24, which is then
dried, as gweecmibgd)diméngiorsswitb theomerstiercdipl @lof asheshawp of
applylng the conductive paste 24.
5 t (2). This step is carried out through punching with a
die, or cutting with a blade, for example.
Then, holes 23 for serving as via holes are-provided
in the ceramic green sheet 22, whlch 18 maintained in the = ;;

state backed w1th the carrier film 21, with a punch, a

10 drill or the like, as shown at (3). The holes 23 pass
through not only the ceramic green sheet 22 but the .
carrier film 21. At this time, reference holes may be ;
formed in the ceramic greeh sheet 22 for use in printing
and stacking steps described below. |

15 Then, the holes 23 are filled up with conductive .
paste 24, which is then_driéd,.as-shpwn at (4). Fig. 2 
shows a concrete example of the step of applying the
conductive paste_24.

As shown.in Fig. 2, thefceramic:green_sheet_22 which

20 is backed with the carrier film 21 is placed on a suction
stage 25 through an air-permeable sheet 26. At this time,
the carrier film 21 is preferably_upwardly located so.that
the ceramic green sheét 22 is in contact with the air-
permeable sheet 26. In this state, the suction stage 25

25 is supplied with vacuum suction as shown by arrow 27,

v



As shown in Fig. 2, the cerami c green sheet 22 which 20 I's backed with
the_%%}rie[ fil'm21 is placed on a suction stage 25 through an

ai r-pecneabl e sheet 26. At this time, the carrier-film21 is preferably
upwardly | ocated so that the ceram c green sheet 22 is in contact with the
air- perneable sheet 26. |In this state, the suction stage 25 25 IS
supplied wth vacuum suction as shown by arrow 27, - 9 - t her eby
appl yi ng negative pressures into the holes 23 through the air-perneabl e
sheet 26. The conductive paste 24 is supplied onto the carrier film21, and
a squeegee 28 is driven to fill up the holes 23 with the conductive 5
paste 24. Thhexfedermpplyingf midaperepntdsesehest ikfo whécholasprgpared from
afilter naterlal such as paper, for exanple, is also adapted to prevent
-the sucti on tdirapygh? I He @hr~permeaalsle csheaat t 2. conmec¢omdupa$Ve pdsteThi s
sheet 10 26 is replaced by a new one when the sane is contam nated. |f
the air-per 2dalilse ssippdiieRb antaretmrcaatige shilm 2he andtaosgueagee2238my
be provided with a nmenber for supporting the |ower surface of the

ai r- per neablis simdarerpgo 51l up thahwlisrsp2diwith|the cpndnethvees 23 with
t he conductive paste 24 may alternatively be carried out by screen prlntlng
as shown |nHﬁ%}e 4.and in this case, the

The aforementloned ailr-permeable sheet 26, which is
.prepared from a filter material such as paper, for
\!j- ' example, is also adapted to prevent the suction stage 25
from contamination by the conductive paste 24. This sheet

10 26 is replaced by a new one when_the same is contaminated.
If the air-permeable sheet 26 is mechanicéliy soft, the
suction stage 25 may be provided with a member. for
supporting the lower surface of the air-permeable sheet
26.

15 _ The step of filling up the holes 23 with the
conductive paste 24 may altérnatively.be carried out by
screen printing as shown in Fig. 5, and in this case, the
ceramic green sheet 22 may be upwardly located in the step
shown in Fig. 2. '

20 | Then, an interconnection pattern 29 is formed on the
‘ceramic green sheet 22 by screen printing, for example,
-and then dried, as shown at (5) in Fig. 1.

Then, the as-obtained ceramic green sheet 22 is

separated from the carrier film 21, and stacked on other

25 ceramic green sheets along prescribed order.'.Fig. 3 shows

~10-



ceram c green sheet 22 may be upwardly located in the step showmn in Fig. 2.
20 Then, an interconnection pattern 29 is fornmed on the ceramc% ®
green sheet 22 by screen pri.nti-ng, for exanple, and then dried, as showmﬁ%t
(5) in Fig. 1. Then, the as-obtained ceram c green sheet 22 is separated
fromthe carrier film 21, and stacked on other 25 ceram c green. sheets
al ong prescribed order. Fig. 3 shows -10- concrete exanpl es of these
steps. As shown in Fig. 3, enployed is a suction head 31 which i's provided
with cutting blades 30 around the same. The cutting blades 30, which are
vertically novable in a 5 prescri bed range with respect to the suction

head 31, ApE,EQUAVAIHAMBYCGHOLIRYEE Nie@2. These cutting blades 30 are  ;
downwardly noved with the suction head 31 toward the ceram c green sheet

22, thereby cutaish@hduh G8f FiE. B camphepdd 225 | 8t supt €66 hbad 30 | _,
dinrensions. At this tine, the cutting blades 30 may slightly bite into-the ¥
carrier filHidh iEN@msrididd &Mt cutliann Sledés 220i arshhghthy samel.er in
di mension than the cerami c green sheet 22 cut with the carrier film21 at
the step (Zheskatting Mladek 35 which aremestrtiedylwfmevablieninuating,
the suction head 31 sucks the ceram c green sheet 22 to separate the sane
from$5 prescribed range with respect to the suction head 31, are
dowﬂwardly urged. by springs 32.
These cutting-blades 30 are.downwardly-m§v$d with the
suction héad 31 toward the ceramic green sheet 22, théreby  S
cutting the ceramic green sheet 22 iﬁto.préscribed
10 dimensions. 'At”this_iime, the cutting blades 30 may
slightly bite into the carrier film 21. The as-cut
ceramic-greenlsheet 22 is slightiy.smaller in dimension
than thelceramic-green sheet 22 cut with the carrier film
21 at the step (2) shown in Fig. 1. |
lS Immediately after such cutting, the suction head 31
sucks the Ceraﬁic green sheeﬁ 22 to separate the same' from
the carrxier film 2; following upward movement thereof:.
.Immediately after such separation, the suction head 31 is
moved along arrow 33 to stack the ceramic green sheet - 22
20 on other cefamic‘green sheets at a-prescribed’pbsition*ih
order. At this time, the ceramic green sheet 22 may be
partially coated with an adhesive,_oi pressed againstfthe
other ceramic green sheets with a hot plate to be

proﬁisionally compression-bonded thereto, so that the same

25 is not displaced from the other ceramic green sheets in-

~11-



the carrier film21 follow ng upward novenent thereof. |Imediately after
sucQ#%epanatiOh, the suction head 31 is noved along arrow 33 to stack the
~ceram c green sheet 22 20 - on other ceram c green sheets at a prescribed
position in order. At this tinme, the ceram c green sheet 22 may be
partially coated with an adhesive, or pressed against the other ceramc
green sheets with a hot plate to be provisionally conpression-bonded
thereto, so that the sanme 25 is not displaced fromthe other ceranic
green sheets in -11- | ater steps. In the aforenentioned stacking step,
the ceram c green sheet 22 can be aligned wth the other ones on the basis

-of end surfgees EQ%% of , through alignnent holes 5 provi ded in the
ceramc green sheet-22 and reference pins inserted therein, with a frane

. for serving as ghepasi ﬁm@ﬁﬂi { osQr | r SSi al i gnnent
~marks (or holes), for g%gﬁ; e. Alt_ogéﬁggﬁgﬁl odi £t£%$ €%€£%$ésent
-invention jagehegRe@esoni ke B aliynld KARS &S dthér BHdOUR the

manuf acturi-ng a ceramc nultilayer Circuit board, it wll be appreciated

.that the ipyepi 6f endwisdelfscepplcheallod ,! @yt G Iilrindmy SoBs&Ct ronic
conponents such as a hybrid I C and an LC conposite part, so far as the
conpoBent sphavidedr dni cheukeirbmier greencishieex 2 afid Adfereddd §5ins

inserted therein, with a frame for serving as the basis of
alignment, or.by image processing of alignment marks (or

. holes), fox exampie.

Although an embodiment of the present invention has been described

10 with reference to a method of manufacfuring a ceramic
multilayer circuit board, it will be appreciated that the invention is widely
applicable to ceram;c multilayer electronic'components
such as a hybrid IC and an LC composite part, so far as
the components have ceramic multilayer structures and via
15 holes.

- While the ceramic green sheet 22 is cut into
prescribed dimensions with the carfier film 21 in the step
shown at (2) in Fig. 1 in the aforementioned embodiment,
the carrier film 21 may be replaced by.that previously

20 having prescribed diménsions, so that the ceramic green
sheet 22 is formed thereon.
Further, the ceramic green sheet 22 being in the
state shown at (5) in Fig. 1 may be directly separated
from the carrier fiim 21 through no cutting step shown in

25 Fig. 3, to be stacked on other ceramic green sheets.

-12~
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Wiile the cerami c green sheet 22 is cut into prescribed dinensions wth the
carrier film21 in the step shown at (2) in Fig. 1 in the aforenmentionedf *
enbodi ment, the carrier film-21 may be replaced by that previously 20 ?"
havi ng prescribed dinensions, so that the ceranmic green sheet 22 is formed
t hereon. Further, the ceram'c green sheet 22 being in the state shown at

(5) in Fig. 1 may be directly separated fromthe carrier film 21 through no

-cutting step shown in 25 Fig. 3, to be stacked on other ceramic green.
sheets. -12- Althoggh an enbodi nent _of the gresent i nvention has, been
described and il | ust r AL&loughy@myj smbedinent | @f, theypaesensodnvRRt iR sane

i ation, thebageaRet S ﬁ%r%lp%@eapgnaéﬁ%‘%ﬁ%ﬁhéFﬁ%ﬁa‘é@ki”mtﬁy “ﬂtyh?
ANt act u !‘ﬁgégp%??’%alc' a'u?&‘?‘efgitesda SR NP o BBt cafor (g
illustration and example only.and is not to be ta_ken.
5 by way of limitation, the sébpe of the pi:es-_eﬁt
invention being limited only by the téms of the |

appended claims.
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forming a ceram c green sheet onm a carrier film 5 creating

for_servi.ng as a via hole ifi said ceranic green sh ' '
filTi ng up said hole in said ceram c sheet on sairdﬂm"ﬂ"um "mmu

conductive paste; fornming an interconnection patterh oh sal

cer amil

a hole
er film
h

c 10

green sheet &AIMSt carrier film separating said ceramc green sheet from
said carrier film_.and stacking said ceram c green sheet on other c

green sheet s lonce &algthefaffc GRBEA2SRBELDHaR hEeFamiCc makbblayed from
said carrier film 2. A nmet hod of manufacturing a ceramc nultila

el ectroni ¢ cSHFSTARRES SAMRIMERFre SRBF LT HIFE 1, wherein the creati
hol e for serving a.via _hole includes for.m said hole. to S t
Sai d coranic 20  TORERE SESEUNT SHEPRANTE T 1TmoF TieR HERLg
manuf acguring a Cec&%?tﬁ.lrﬁ”a:[ iﬂ&y&erﬁ%:ﬁcéd’t‘ﬁ%}% %{%Q%ﬁ“ﬁ% aRg oL

clai m 27 wherein sai

I'ng up o condu ve paste

i ncl udes. sup@e\&iarﬁgcsg/-\%regpsal d %t?lfgn%ﬁéalﬂﬁ@ carrier fi

driving a squeegee t

carrier thereby filling up said

(23) with said -14i1]1inPHelklidhRA%t 8n said ceramic sheet on said

10
Y,

15
W

20

25

carrier film with conductive paste;

forming an interconnection pattern on said ceramic
green sheet on said carrier film;

separating said ceramic green sheet £rom said
carrier film; and

staci;ing said ceramic'green- sheet on other ceramic
green sheets once said ceramic green sheet has been

separated from said carrier film.

2. A method of manufacturihg a ceramic multilayer
electronic component in accordance with claim 1, wherein
the creating of a hole for serving as a via hole
includes forming said hole to pass through said ceramic

green sheet and said carrier film.

3. A method of manufacturing a ceramic multilayer
electronic component in accordance with claim 2, wherein
said filling up of said hole with conductive pasté
includes supplying said conductive paste onto said
carrier film and driving a squeegee toward said carrier

film thereby £illing up said hole (23) with said

-14-
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* C L M S * 4. A net hod of manufacturing a ceramc o~
mul tilayer el ectronic conponent in accordance with 'claim 3. wher ei n - sai d m;g
filling up of said hole with conductive paste 5 i ncl udes pl acing an . =

air-pernmeabl e sheet to be in contact with said ce m and
appl yi ng vacuum s€eRfBRtiNeoP3&te -hol e t hr ough sanm“ H ﬁ“ﬂnﬁm sheet .

A method of manufacturing a ceram c nultilayer el ett ronit C ('i‘onf)onént I n
accordance with claim4, wherein 10 said ai r-perneabl e sheet is nade of

. 6. A net hod fact t | ect
Component i n accofdanck WP abf AeRbf EFEr-CBApA SFRESPE S@f#gfiemr |
air- bl h II
-=S'eicf.e[)gﬁahe?e?ne%i?ﬁ*f%é?S?é\%%@ﬁ?néﬁFgweaSCCf%%‘ AP BIRE  arieSin

drawings.  -15-  gaid £illing up of said hole with conductive paste

5 includes placing an air-permeable sheet to be in contact
with said ceramic g:i'een sheet and applying vacuum

suction into said hole through said air-permeable sheet.

5. A method of manufacturing a ceramic multilayer
electronic component in accordance with claim 4, wherein

10 = said air-permeable sheet is made of paper.

6. A method of manufacturing a ceramic multilayer
electronic component in accordance with claim 4, further
comprising replacing said air-permeable sheet by a new

one.

15 7. A method substantially as described herein with
- reference to Figures 1 to 3 of the accompanying

drawings.

-15-

e ——



