; €3eR<889D: : ; 6; TR<vz" 1. Field of the Invention [0001] The preséent
invention relates to a lamnated el ectronic part and a net r |ng
the same. [0002] Cenerally, production ofgl am nat ed el ect rﬁ mw B“m

as | am nated ceranic capacitors and so forth, includes seq

printing plural internal electrodes on the surface of a mother c&Fam c

green sheet, lamnating a plurality of the mother ceramc gr

pressing t he green sheets in close contact with each other t m BWB@M her
ceram ¢ | am nation-bl ock, cutting the nother ceram c | am nat

conformation with the arrangenent of the |nternal electrodes to‘ﬁ?ﬁﬂuce
respective | anAPRPARATTE J6 E IR AREram c chi ps,
and form ng ext er nal e@@gghgmﬁﬂﬂgxnmmgjgmgggggnnﬂgggg:ceranlc chi ps.

[ 0003] For exanple, Japanese Unexam ned Patent Application Publication No.
9- 22830 describes a high yield nethod for producing capacitors of which the

deviation of the static capacitance is small. According to this production
met hod, an internal electrode is formed on the surface of a ceram c green
sheetBAGKGROUNELOFS [MEERAIAN) s neasured by an in-line system The

nunber of ceramc green sheets to be lamnated is calculated so that a
deSIrFqﬁgiﬁﬁiﬁ §E§é|ﬁ capaci tance can be obtained. [0004] According to the
above- the area of an internal electrode is neasured, and
t he n@odyr ofThe @fa%mtdn@haem reliteetos lamitaeed dledtivalcqrhri deahetibdbeprotasingl on

the area data. However, the calculation is carried out assum ng that the
ceraﬂﬁ@sﬁﬁﬁen sheets have a constant thickness. That is, it does not

i t h
o 8807 R achBang Ao bf lahfinie @;fém%és‘@@fﬂ%ﬁ%%%*%%%nﬁa bR
| i ke and soderth mclmbasuqlmmamtﬂy pﬁntidgq;lanabmtenﬁalatectmdaromahe siréce ofd enotivegar di ng
convent i onal .xel. shapes are rectangular, res ctlvel
oo SRR D Sl AEA VoL oL i BT ferpis it RGPS ATBO B g  ).

pr obl @iaBts ¥ 8lo§AbHeLt WithleBeH oth&8o forn®d Rlotier @BamidahiiRatioRHIbAKY @ﬁtﬂﬁ% tind
transverse directions of the respective CCD caneras are di fferent from each

ot hermotharicaramiclaminatienblock pr eanfemstion §vuhdhﬂ arsAgRmRIt aitheigernaleleqitodes to

[ 0006 V. t cing a
| am PR PE MUt o o o LR CARARE bl B0 GRS
devi %ﬂtaﬂalmtxbﬂemmuﬂafmﬂ lamlxmmi@k’amicehijas and a net hod of pr odu0| ng the

| am nat ed electronlc part. [Q007] .Accordi ng odj nent of the present

i nventOPB3, + Ker exanyp ﬁﬂemna%edan%%%t% AfPBLC%PBé’d’gF igggion Noy 47808 d
el ect gQpites QEHI%IF,W@ dcrﬂetﬁQ @cﬁlcﬁmr%%ﬁﬁ‘tlto}sm &rthe ReaHA BBhY @faflc for

measuring the ness o cera c green sheet; an internal electrode
i magecapacitange isrsirtallf gyccpiding toghis praduetiommghods andinternal elentodesis dxmedde thor med

on the surface of.the c re nlc ree eet roc nit for

o1 EBPR G Sris e Pt ML PEeEer Bt ARt HE G B SEfs Tt o

whi chmirfbe? b€ Beramik greéitebs tcs bé Rikfiffed BahRulatddBoltha asdesieéd &1B4tRIsRES S
measuring unit and the jmage data picked-up by the internal electrode

i mgecapp@mgemheob&r‘meda | am nating unit for lam nating the ceram c green
sheet r d In
tho Q0L 4 RRFEIS ke ML ARBARRINE el o ekl is ks, ©
in a am"daﬂemmnber df cammwrgams shde&:ttoﬂahmnmstpém dalomlated baseg bnvheckeeh data.t he

apparatus fo pro& cin m nat ed, el onlc art are a an ed in a
cont i Roweker the saleplation glcﬁ’ﬁl rﬂ“&?%B‘HH@c‘ﬁ ‘h?ﬁr't‘@cgéﬁ"d‘ Sé‘e?‘éi‘&Y es@thed in
at | eggdnode mm is, it §odsHat !:J}HRHF{IM‘( fle efeir O3Bk %ﬁ;&dcxaﬁ&% ngd ddepward to

anot her unit. the ot her hand, the expressio the respec e units being
arrangmmtmn&a‘mltlm&ﬁchmeanﬁthmm greeashedne of t he unl ts (e.g., the

sheet ckn S asur i t) is.applied asuri ed
cor anf0RUSF co s OrEERSER Prine e ds ot REReashfement fithe afiholan pr o pICRAeT o
feed RegkdiRg cbeBbthl DTIPOIArAE the' il Ishapek BR: rebtAfgul s, Flspuioelyf A1d the Pliklse:
that is, the respective units are arranged in a dFscontlnuous or

non- aare erranged in paectarenbo glating patternn dceerdingly, prablems are gowsed imthat theere i s
provi ded a nmethod of producing a | am nated el ectronic part which conprises
the steps of: neasuring the thickness of a ceram c green sheet; picking up
an imge of an internal electrode formed on the surface of the ceramc
green sheet; calcul ating the nunber of;sheets to be |am nated by a process
based on the area data which is prepared on the basis of the thickness of
the ceram c green sheet and the picked-up image of the internal el ectrode;
and lam nating the cerami c green sheet so that the cal culated | am nation
sheet nunber is satisfied; the respective processes being carried out in a
production line. 2




[0010] In the above-description, the expression, "the respective processes
being carried out in a production |ine" neans that the respective steps

i ncluded in the nethod of producing a | am nated el ectronic part are carried
out in a continuous line conprising interconnected units, and a result
obtained in at |east one step is continuously or automatically fed back or
forward to another step. On the other hand, the expression "the respective

steps being carried, oyt off |ine" ans th at | east e step (e.g.., the
step resoyioRs i ihﬁéoqaa@g@ﬁ@éxd tfw‘cqs%rg&ffhp%s &Iﬁb‘r fespectiye oy ?%Perﬁ%%g @?ﬁfﬂsnta
sanpl ernal el ectrode formed thereon,
and tf@%%@%%é&&{)dﬁﬁ%@&ﬁ%@ﬁ%%%ﬂ &%esult the line is stopped for a
while, that is, the respective steps are carri ed out discont i nuously or
non- aut onat i caIIy [0011 ) The sheet-thickness nmeasuring unit may neasure
t he m&@ B ﬁ&r 1 C green sheet, or may neasure the thickness of
one erat a..,ma Sereected fromall the ceram c green sheets. [0012]

Mor eqyei6) t NEhé pleSent ﬁiveﬁﬁ&?ﬁxb@ﬁl%s Bl?[tﬁi'nﬂgedlzi]iptara@ds fof ﬁﬂ)d{l&ﬁ% hrAnR@dan
internal "el ectrode on the surface of ceram c green sheet may be provided

i n t letectronigpettivaith which anmtwahﬁwroglp ebewns aeotallWeviation parcber Imbduqqrd;at bbigh
enpl Q dz sh i,nt ed en sheet may be used. [0013]
In tﬁiﬁib%\ae@’a%@i%‘ﬁf’%%fa‘@ {?‘WH{‘V‘E F‘Fé:g'%lf%ﬂght of the sheet-thickness of
a ceneevry 9r Actorain@ad arBmbbdiaienPbf th@?re@éxﬁ%&htlaﬁl théit & provided &g hppefuafop
carried out in a line. The neasurenent values of the ceram c green sheet

t hi cPredpsingrdlanrieatedglegtroaic parewhich gemprises agheetshighkeess mepsuringamitifer war d t o

| i t h
Co Ak idd e TR O o GELAT ol BE0, L BRlalicecifial B AE WAlGol "°
st at |p®c1?1%)?:tﬂcamge odn 1|b&npsrl egéutredh foimed b the sutfadedof thé)éb‘t&hxdﬁreéﬁmm ¥, t hle
e | nte egtro ckKked., u aner a ose  pl Xxel's
Lgsg%ag@a%a& gmé?fa I%Ulagg%@mlvga of Qwats&? be Elmlaﬁg‘éﬁas%ﬁ%a theares daty ileqhﬁa
pat t &dhareH fém tlﬁé‘ﬁudkﬁéé%'ddia‘t?&ﬁ tﬁakhteaethicﬂﬂéys it BChnld B YA Hfata

directions of the CCD canera becone equal, and the measuring accuracy is

enhampicked-updy1b¢ nmrealeniescbb;lc; imége-ckapsunity anhe lanungmgjmnrfar lagmivatingghsver se
di rections per ﬁ t§t|1 t CCE aner a ofdan ob dect a]fe si ze-cal i brated by
use SFTeE gIFSP SRS ?VSB%’I‘HFYHQ %grrran(gg Jr2 PRARERon 9% hi n gauge). Thus,

hi gh [Ntﬂ?l Si THth§ iaB&veCddstititin, fhe eikpreSsiam)|" e redpepad walits beinl :gantahgedqa%e of the
pi xel s t he CCD canera having a square shape the resolutions in the

| ongiPreduictan ling 'cmﬁmﬁhaﬁéh%résmcn&w&rﬁowedm cmpasatpeios prdueing adgmimatado

each e?écﬂ'?{llc pliﬁ%réé&ﬁl d?E&Htanﬁu 1?&' ?1} i ﬁ %Q&Wntts andix%glﬂi fl Al so,

prefera cera reen's so t he overlap degree
bet \A@datalmerdt inahkkhstene tutm m:kamtmpmsk}ant aummducallﬁfndr‘mmt:k onfativarlctbianothesumonst ant

f 1.the | Th di f. the st t '
cacr B3 Sthes RS dhe SgPRHR e TeFHRGH G RS OFRERRFEATE Yo BRI LRS! ayer
IS Shinkb@the ubtd%e.gl B sﬁ@&%@l&i’es@fnehﬁﬁl ?tuﬁft) {5 HPRAL elp2 T mERARriRg a%ﬁﬁigeﬁed

[0017] Cther features and advantages o present 1 nvention cone

appatcemn1¢ grean sheet haningon inderdelsdecinotde fnmed themennd amdbter fsed)backm f¢wedmn on

Erv R o e SPERENG Ry 03ty BB R PERITRE RN

appard@chﬁtlﬁqugfﬁﬂu@utﬁmaﬁc limeni nated el ectronic part accordl ng to an
enbodi ment of the present invention; [0019] 2 is a_ schematic view, of
the d88lgur é@?q;ﬁmgﬁo the papssaY lélﬂﬁlgl%?hefﬁrlé amy.l#g agmethpd abpreduenga famipated par ¢

ac COreflicHnic PaR AL EorfiSHNRE tHETRHps BF: thORuAERE MickdBéEBE 4 Bamic green sheet;

picking up an image of an internal electrode formed on the surface of the ceramic green sheet;

calculating the number of sheets to be laminated by a process based on the area data which is
prepared on the basis of the thickness of the ceramic green sheet and the picked-up image of the
internal electrode; and laminating the ceramic green sheet so that the calculated lamination sheet

number is satisfied; the respective processes being carried out in a production line.



[0020] Fig. 3 is a schematic view of the configuration of an apparatus for
producing a lam nated electronic part according to still another enbodi nent
of the present invention; [0021] Fig. 4 illustrates the arrangenment and the
shapes of the pixels in a CCD canera; [0022] Fig. 5 shows a brightness

hi stogram of a grey level; [0023] Fig. 6Ais a plan view of a
size-calibration device; [0024] Fig. 6B is a front view of the device;

[ 002 i.g. Jlustrates a size-cali.bration nef.hod using the devjce..
(00200 B fple MV RbRoRd, oG R b U7 Pror B Brsilibeaie Gt

devi cerod@tidn lide2leand @at BBrdspective &@gé inéiuded af the RetNBAL fiprsdicingrh lafimtdd PTI ON
OF EMBODI MENTS OF THE | NVENTI ON [ 0028] Herei nafter, enbodinents of a nethod
of prejeitnivpant draimigd oyt il aeeomtiowdus ling comarising intergpaneated initg ang agelwdti ng t he

sanme cording,to the.present inventian w.ll escrisbed with reference to
S he oSBREI S b B SR8 o hS B fmblicalny B BRI oSy ol g lRh SR T - bt
as anQg¥¥ahe Hafxd,ffth@ ekFrassivH ‘G &b}%éti{f@étbp‘s ek eqrrTé’tBodt%Elii-lﬁk?é”Qﬁleaﬂb a6t hosast
part nmay be a |lam nated el ectronic part contalning a capacitor such as a

| ani neReciEPL(© &ithe gep obmieasvring thegsbeet-thiskaessy isjapplied, &gl 40 measudng? sgmpleduency
e S . :  tod
rher rseBie brddipiet fhvindanTote ) OB RIAC I RIS A, ARl U BpdkCorFon iR R ©

schengtithiaed tegulstbeving sstopped fararwliilep thaofs, the réesppativatstips drefcafrigdraauci ng a
| am nat ed ceram c capacitor., The production apparatus 1 is used to produce
a capdssontpuopsly orog-quteaiicaly. el ectrostatic capacitance. The thi ckness of

2 CCTOf, 9" T5R AR icR: hlEa A6 AR i b RbR AP ALES I 806y LBRARE oy e

cera reen sheet are neasured-at a preci sion. am c green
sheet shiest, bomby ateeshirb gedtickness lof omearssevernkshieety atlected fréinellthe deramicgreen
appar@t us 1 conprises a sheetsupplying unit 2, a sheet-thickness neasuring
uni t ,eeté'n internal electrode imge pick-up unit 4, a lamnating unit 5,

and a{godmc hanNgregvedNtht ifterndQedddb forfisg WHEHSstép R FRShg 4intdRa SheciBaSHE | NY
uni t and the internal electrode inmage pick-up unit 4 are disposed may be
r everthe gurfdcg@E@|cerintie greep sheet miaydepravided inghepradudtion ling. dageranaig gsean sheetan
over | r ] I o] . j i t nunber
(o1 PuE g5 N GRARIEE of REEHRaped pRilds Witip Bree AR BeTREE

desi gjeoe3] a fﬂmfﬁﬁrafbbeddemiaed Gomﬁtmﬁﬁh,tmasufghmﬁt of_tthezlheet-&ﬁdlﬁxesscﬁfel défﬁrrlﬂii'bc
const ant of the ceramc green sheef Is deternm nead according to the

fol l o%ﬁe?fbgl@ﬁﬁ?&‘ldi that of the 3rea ptan mma? EFEBOCJ@ arg caryied Quidaa Iingy Thg mgapwpment j s a
di el j Y, : i i i e

obt o faefsiof SR grbbnREHLRRE pid (BRI Elolo Sed sk s RARRIL P

f or mefdrwardao caiculaterthé nimbérofsermesngen sheets thpe taniohted tand tind lamsnegiosns Thus,

a plurali of.internal .el ectrodes. 47 (see Fi.g. 4,. which sho onl n
"t er aned g TpobY. AFpacifr b e Bisperso R 3h i cengtie Fl A 8 R e
sheetyield. taken up into a roll-form Thus, a printed ceramic green sheet 100
IS pre;[))ared. ) . L. .
[0014] Preferably, the image of the internal electrode is picked up with a CCD camera whose
pixels have a square shape, respectively, and are arranged in a square grating pattern. Thus, the
resolutions in the longitudinal and transverse directions of the CCD camera become equal, and the
measuring accuracy is enhanced.
[0015] Preferably, the sizes in the longitudinal and transverse directions per pixel of the CCD
camera of an object are size-calibrated by use of a substantially columnar member (e.g., a metailic
pin gauge). Thus, high precision size calibration is enabled. Especially, in the case of the pixels of
the CCD camera having a square shape, the resolutions in the longitudinal and transverse directions

of the CCD camera become equal to each other. The size calibration can be easily performed.



[0032] The printed ceram c green sheet 100 is set onto a feeding roller 11
of the sheet-supplying unit 2. The printed ceram c green sheet 100, which
is intermttently fed at the printing pitch fromthe feeding roller 11, is
supplied into the sheet-thickness neasuring unit 3. The thickness of the
ceram c green sheet 46 is sequentially neasured every tine when the sheet
isintermttently fed, by neans of a non-contact type filmthickness

i h 21 ted b diati | t h
cqu AP, " Bise areBRb: B sothuts bt Shigh B Shion 35 B e et dckTes betpgen
Meas UhRehAERcB6des 0pPbdeY ih thellBinatidliRedi@h id &hstant Fdpall\hedhfersi TRES, RN

thereof and in the non-printed portions between the printed internal

el ectdispesiomdf the strigecdpasitrnce ih deateastid; emmnpazed tof thatod ademimatecingrhiemondpidhst  46.
The thickne may al sured b fil.mthi ckness asuring device
such SRR R sRRd: ARninticrinet f Reclai camRang i BF SRR or 1t he

l'i ke.[offmg "e@nkerTERnies ¥Ad A@anfiked AhEpRSht SMRAton WilE KRR ppareht P6BGhd N a
menory of a processor 51. [0033] Next, the printed ceram c green sheet 100
of Upwingales¢rintionaxd smbadintentsofitbainnensipn) whick refery delthe@cedmepanyingrdrawings.
el ectrode i mage pick-up unit 4. The conveyed printed ceram c green sheet
100 i]§ .F\(ﬁﬁsbﬁlﬁmﬂﬁfﬁﬂﬁm by use of vacuum suction, static

el ectTretrry,or tne 1TKe. The rnternal electrodes 47 are i maged
sequejois)l | y Fiy ériy a sehivmatio &few bEths besfigurationrdfanripparens for predhicingwlaatigsed
val ues are, cal cul ated by neans, of tgﬁ,épr ocessor S 1 according to a nethod

whi crelggtiopiopariaccerding e gy emhadingid ofthe PEseptdRveionnt er nal el ectrode area

nmeas nt [ g nt
o ¢ FOOTATC, 15 957 o sPheiBE VRV ofhe bR AR Sh appdratey Al i#palcis SRASMAGTD
Ac c orelectipnicopagt fecomstingetanother erabddimentarfitlzd present inventionpn t he whol e cerani c
green et 100 _which constit ut a lam nated. ceranic capacitor is i.maged
ot “DWIVA" o i 3Eh SrheRE i o e SuasfH Rt <0 @P R g ore  BUEE e
f r om d18@roRRASHH REBAing/R sUAAnOfhePerbddibtlof 11 presnevahticd; ect rodes 47
measured at two or nore positions thereof, respectively, and is taken as an
ar ea 1983t al FigaHiBustiapes3bg anangemgntandithe shapescefithie pixelsdaa GEA2 pamereer nal

el ect on .G e .which constitutes a

| am n@@gg ce}:E 'gcs‘ﬂg&%gé’fﬁ?é@g%sguia{ﬁ%g{e}laoﬁgﬁ%ﬂeggor nore positions thereof.
The n@e23jum &iygl 6lahie arplan viewofasize calibdeaon déviee;t he nmeasurenent val ues of a

plurality of the internal, el ecirodes 47 neasured at four or nore positions
there@p,z‘ylr esg&ﬁﬁ\}éPﬁonéW&“Wféh?8?‘1%"6"’4average is calculated and taken as an

area ral I eA@ﬂq, 3 el od, the central val ue
or av@?gge ofF Yggggﬁusit{rﬁ%%%f e gg?l?g%é&&ﬁ:sg@cﬂglgggﬁg&accor ding to the first
or sel®026l nefin A ianplathdewal nanqdifi¢ation efitheasizewcalibration dexies;agé i s found of
all t i.nt ernal,.el ectrodes t he ranmi ¢ green sheet, and is taken as an
ar ea @@%J(]r al ﬁ:\l/goilggel.s aﬁlﬁﬁ’g’fﬁew hewg 1c8t,&ll°rb CCD canera 31, e.g., operated by
a non-interlaced (sequential |ine scanning) overall-pixel output system
(t he DESORIPTHON OFHMBODIMIODS dE INMBNTIONs enpl oyed. In this case, the
i magi nﬂ timng difference,on the pixel unit |evel becomes mninmal in an

adj aclME8lpi x &lersipafies,embadizents gha method of Praducing &y lammatedslscirgpis nagang gn

meas it : f ; I ' '

i g Sl 0 pESEE IR camt Sl 16 IR BegrOpEriionain e kit Shutfelcfede
nuner fodhd acpmpanyieg (tdWingst Alaniisated c@ai® aipacitn edll bhdesstribed as angiampdeiof Thi s
is carried out jn order t event .the resolution fromdegreasi ng and an

| et HPEER FlsCaPEE Brste d e A GHoR B BN R B By UREIHEG T STHBRAREat | on.
As sh@ihiflg Biclpacttor hithal @ 14rkiafed TR Altétla laphik @b LE ndiRMIIRG, AaminkéFhighape,
respectively, are arranged in a square grating pattern. Thus, the

r esol frequsney madelpeanddhe ﬁkm@ir adaminatgd elegienie ped skl asct lpwinategithenmistocd camer a
31 becone. equal . to %a{ﬁh.gt her. This enhances the neasurenent precision.

[ 003 © ldfoﬁ’ga}nl E;H ®“froma luninaire 29 is irradiated onto an

i nt er jpdhje! eig, st@hélﬁaticﬁll? Showdhe don@@itﬁfn@aﬁyaggﬁﬂtub Ufbngodecinda Ridsingted
ring-shape, and has an illum nance of at [ east , 000 [ ux, using ring-fiber
i |1 unsemamiceapaciten The preidwetionappanats d densad|tp praduae p erpaciterhaving 4 @rdchat i on, 6

DHRSOR

fluorescent-lanp illumnation, or the equivalent. Mreover, preferably, the
lum naire 29 has an illum nance feed-back function in order to stabilize
the illum nance. [0039] The inmage of egch internal electrode 47 is

magni fi ed by nmeans of the high magnification telecentric lens, and is

pi cked up with the CCD canera 31. The obtai ned i mage of the internal

el ectrode 47 is displayed on a nonitor 27, which will be described below in
detail, and also, is 256gradation grey processed by the processor 51.

Mor eover, the processor 51 binarizes the greyprocessed i mage data of the

v o . N o o



7 [0044] (Exanple 1 ) The | am nation sheet nunmber (n-1) is calcul ated
according to the follow ng equation (2), based on the cunul ative average t
of the thicknesses of a ceram c green sheet 46 which are input to the
processor 51 every tinme when the sheet is conveyed at printing pitch
intervals (the average of the sheet thicknesses neasured for each printing
pitch), and the cumul ative average S of the areas of internal electrodes 47
(the gverage. of the areas aof the internal el ectrodes neasured for . each

pr i nt ARSI IS ppacncE) 1he thickness pf giccramic,grecg Sheotand the ey of a3 ipfesial ) (2) i n
whi Chejefirolle HRRESERE Seriife bl Gkl A8 nRAGRES AUIRER pilistdh. IThe &ehthit BreeRt ai n
a desired electrostatic capacitance, Cis a desired electrostatic
capacsheatis daminated basedondheneaturément yakiesanthe production @pparatus 1 gomptisdsiasheet-
dielectric constant calcul ated accordi to the afgrenenti oned equation ( 1
) i TR R e ek Rreirine uni ab Sotrehgl e iod aBngecucious WL &
0pPOSRehindtn@ !5, ah€ & BIsOHSing VAR 62 118- pBGEeA WA e kit hE&-tHRRhGS meAsdriM unit
preceding trial production, Ais an afea coefficient (the coefficient is
set ad and the interhapelaetradg image pickipriad 4aire disposedmayibgireversadd i s optional |y

set b on Lriycal val.ues in.the preceding trial nprodugkion and S is
She SRRSO ERAR prei ey it iRodbabh i BRTELEh Aol dieRlep PRBEH Sk P Bhvos?

pr oduizitéral eldctro8dro b i gtionosheet dufeder gﬂig)',\aﬁa HREraf€ Bfteh Bliket thidkihess 8 bgsednput
into the processor 51 in advance. [0045] Green ceram ¢ sheets are | am nated

of whorthetsHuctradssieniof adaninpied cerpnic eanaaiterg Thos, thoeelativgidieleciiq eqnstapke of
deci ngl ' ' - -1) in the

or ccemie Bt gften i teinflen el 8 GG WIER GE.T Dpposed

i nternal eted xadgs xqpyll)oy88} according to the d@¥ign in the preceding trial
production. At fjnal |am natjon, the pugchin osition of the punchin
headsinayigha 158 didecyis FRISHNt BrvasI¥B, H4KG Veime e‘ﬁr?étaaa ﬁewﬂCH@nqesobEaarﬁdi yctt ut
at thgippfRudRM.tion as that in the preceding punching, and then, the

| am nat1on position is shifted, depending on the digits after the deci nal

poi nt [0881} he A bomgrcatapic gieen shaet b formed ot )a cauier fidi is sareaneypued by arqibitollons
f the [nt | ectrodes ar,e,adj ust -cal l.ed "shifted | anj nati on").

Shus. Sisterl "TRE, o BhEf 8P BermSI REoIRAT ats Bar v b nblone el ' o L

obt ai glsctirddelT)) aeFoh&Cdt a@oh&hntGiteh P@rting Peteh)C THe sRéQGIGREh uPinto § RAIRfrmIhe

method is effective . in the follow ng case. The | am nation sheet nunber (n-1
) whi €hus, 8 prigted ceramip greem sheet QG isguenaggdaci t ance C cannot be det er ni ned

el o BSSF PcheBR S E0 e BRI BIEPH S L B0,

t he suwt2elhapripad céramis greh sheai I whithusintermittently fed at the printing pitch from
the feeding roller 11, is supplied into the sheet-thickness measuring unit 3. The thickness of the
ceramic green sheet 46 is sequentially measured every time when the sheet is intermittently fed, by
means of a non-contact type film-thickness measuring head 21 operated by a radiation or laser
system or the equivalent. Preferably, the positions where the ceramic green sheet is measured are
set nearly in the middle portion in the width direction thereof and in the non-printed portions
between the printed internal electrodes 47 in the longitudinal direction of the ceramic green sheet 46.
The thickness may also be measured by a film-thickness measuring device such as a contact type
film-thickness meter, e.g., a micrometer or the like. The measurement values of the green sheet
thickness are stored in a memory of a processor 51.
[0033]  Next, the printed ceramic green sheet 100 of which the thickness has been measured is
conveyed to the internal electrode image pick-up unit 4. The conveyed printed ceramic green sheet

100 is fixed to a measuring table 30 by use of vacuum suction, static electricity, or the like. The



[0047] The val ues of the sheet thickness of the ceramc green sheet and the
val ues of the internal electrode area, which are neasured in the range to
the final |am nation position of the sheet, are grouped. Wen the grouping
is conpleted, the cunulative average t and the cunul ative average S are
reset, and newy cunul ative averaging is started. Thereafter, the

| am nation is repeated. The groupi ng neans as one unit, which has the

lam nate or.a | amnated bl ock. [00Q48 anpl.e he .met hod,, of e 2
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t he di giet?oaglt er the decimal point; and the | am nation sheet nunmber (n 1)
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advanis gglevlatadyand taken a8 e args gensral vakest at i ¢ capaci t ance i s enhanced. [0050]
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ar o OS°E AR e G LEIAS ool afbeTE o E; SF SEL AR B0 ' 07,
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such as_dust ent ering the production process is reduced. Moreover,
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[ 0055] In the sheet-supplying unit 2, the long ceram c green sheet 46
formed on a carrier filmis wound on the feeding roller 11 to have a rol
shape. The ceram c green sheet 46, intermttently fed fromthe feeding
roller 11 at a constant punching pitch, is supplied into the
sheet -t hi ckness neasuring unit 3. In the sheet-thickness neasuring unit 3,
the thickness of the ceram c green sheet 46 is sequentially neasured with a

o AR M kP S RS PR, BSOS B,

ceramlﬁmqmeef@éa%bk%dlanwmbttecttatbh@z@th@ﬂluﬁhﬁatcesuppl ying unit 2. [0056]
Subseqﬁgntly the ceram c green sheet 46 of which the thickness has_ been

nmeasul¥39] s~ cwimpagelof each irdemat dediende 47 dxmagrified by mears efrthe high magnificatiomi t
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unit 9. rying unit 9, the internal electrodes 47 are dried by neans
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el ectrode 1 mage pi ck-up unit 4, and the ntnatlng unit 5. [005 Printe

r ect aft§Ueng Praederamic green sheelck000Rrarares filnyis cutat pnntltaet%ew prhichg
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the a us. 200 for rodu ted era aci Iapplng
he nBReh ESEeNlss SaubReRS Aoy dnaRa RRER ARG  CERREHL 6 meShtte
cont r gRteofyark BcrBipped r'ht dlﬁreés 1861d 430 Fof finindtfom] el abe@@escEBé@ﬁﬂoéecﬁEeei@” cards
201 optionally grouped based on the sheet t hi ckness or i nt er nal

el ect rapatedipldhie repeafauather beual tmtha éa:@aatlml@%@nanrlﬁelhwbmat calculged prd

ef fec a sheet is placed so
as togkéﬁ?ﬁge%wgﬁ tbgggﬂwﬁﬁgqgvég %9h§?@ &%%gg&ﬁ%ga havi ng i nterna

el ect (00d8F f WordeteirhidhtGiof the Lsifatich sriemimnﬁiaﬂ(rh £y whick ¢4 used & gtahibardesiral 11
printed while the work sheets 46a are overl apped, and so forth. In

addi t Fleetrostatis capasitangey diffeomt methads mee|be emnioyedn d wosypisaguethedswillbes heet s
46a aags gégf]pe%‘gd so that the overlap degrees between opposed internal

el ect 1 6d or all the layers become equal. [0061] An unfired ceramc

| am nat e- bl ock forned as descri bed above is cut in conformation to the
arrangenent of the internal electrodes 47 to formindividual |am nated
ceram c chips. The cut |anm nated ceranyc chips are fired. An externa

el ectrode is fornmed on the | am nated ceram c chip. Thus, a product

(lam nated ceram c capacitor) is obtained. [0062] Hereinafter, an exanple
of an image-processing nethod will be described in detail. First, a
calibration reference el ectrode sheet which contains the ceram c green
sheet 46 haV|ng the |nternal electrodes 47 forned on the surface by screen

R o o Y o . o I




12 is adjusted so that the positions of the two peaks P 1' and P2' are
coincident with those of the two peaks Pl and P2 of the reference
brightness histogram [006S] For determ nation of the area of the internal
el ectrode 47 (a binarized threshold is used), a gradation between the peaks
P 1 and P2 is used as a threshold. As the threshold, a gradation expressed
by { (the gradation of the peak P 1) + (the gradatlon of the peak P2) } X

(af 4 to is preferred. For exanple, when the threshold is
set g@bgjlgr a&g’f (])? 100, a picked-up i mage 256 gradation-grey processed

and is di vigtedmimiion Jhede kurdBél (W) iecaatdtt@AcoRBAEE 108 fdlmlh%éaﬁtleh yas a
boundary. That is, the section having a gradation of 0 (the secti on
cor r ekasehom thy cumulative iaveragaiof the tucknesses af7y caramitegreemsheetdiawhigh predput to

t whi | h t t h t
cor r <OR Bitersg" »oYerd SEis iknd Y R R ol B P bing i Ep il (o AV eRE o B8
sect i ghaet thickhébSes MéatuRa lfoiedaek iR Fitchhamd fthe \Quniilative eﬂ»@refg@@' df&héat@é's (G
printing blurs and scratches, the gradatl on of a pi xel t he pi xel

(e

shownintsynd [elegtrpdrs W.(ﬂ@@vmgﬁpgthe@;eaépf thedntermpl elaeteqdgs alfawr«rd fog gachanrintiag
t hr esélpcglg of 100, the pixel corresponding to the position of the internal
el ect 47 where the fine printing fault is present. Thus, the pixel is
det erm neckna§)=a((y\/fa|t)/§;0&rze< ss&C{@a.]ASL(lssss)]s ntly, the comy of the black
p| xels is multiplied the area per pixel (preferably, up to 10 un? e.qg.

1 pntin wiich ﬁelhtsp@eqnts %m ilaminporsheptyrumben Whichuigwsertte obtine desited elactrastafic t he
|nter %L’ leanggtrode 47 is accurately calculated. As seen in the
above-"description, the brightnesscalibration can be perforned sinply by
usi ng the @statitsﬁxﬂdenf:trbdmldoapadiaﬁké P 1 and P2 in the brightness
hi stogram and not requiring a conplicated operation. Wen this systemis
adopt ed, thds thesisledneeanstanhins@CPEPs or med consi dering fine printing faults.
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t he | thagrdcading &tial pratluctiammsver se directi ons of the CCD carrera 31 can be

det erm ned use qf e calibr C whi ch escri bed
bol ow | A SPS 1 e een e e pareS LRI cEEo s oo ot he foieand
nMeas Uddathn if ik SreéeinpafiaPpro@hction, cal cul ated based on the nunber of
correspondi ng pixels. As shown in Figs. 6A and 6B, a calibration device 80
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envi r onmentt gtO%ﬁEﬁg@gd tihe Valie greepingt ?I&é ﬁge)mp‘ﬁrvétpéffgmog;?m@ 1Br oss

sect i gyaRde.t he col umar menber 81 has such a size as to be contained in the
visual field of the CCD canera 31, and has a 13 true circular shape.
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surfage. 8 t he_.col | i ght
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sur f agredadtion] &rdnicvkHap @eyre&ssibaweeﬁ Bpposéd infdmal te&ctraa@remﬂoﬁld%wraﬁ@ t4 thenhen
the internal electrode 47 is jmged, For practical use, the surface of the

gr eendesigadn theepreeggdingdriabpredugtione eﬁt dmpliamipation; the pupghingpositinet ths PwIckingr ode
t t ,
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Si ze-thalprdeeding @anching, hed thengtht dnjnmaﬂlormuilttdnam shifted,elepending orothe diditsafter pi x eI

of th ner a 0068 The ce 83 of the base stfand 82
a |ar§egc<5fr@§ptlﬁbﬁ43 # :sheef ByRbGHoI) 8 %ﬁ@awaﬂmposmps 8 tgma ho
area Qbcthd¥es HaRA ust%kl@cﬁ&ﬁeﬁ%ﬂxﬁe&%}mﬁ‘attmﬂ")vafﬂiﬁ Slamindibetre Sfmxﬁ’ 1o tBE 9€r

based on a visua area of The upper sur ace 31s

bl ac klamithated-sheet munghetr étatl bwhe:hg)btantwd ddstrecl elydmﬂtatmrqapamtanw igproduced.
surface-treated by painting, coating, black-color dying, or the like, so
that the illum nation-reflection is suppressed. Thereby, when the top head
surface 81 a of the columar nenber 81 is inaged, the color of the
background of the picked-up inage is substantially black, so that the
profile of the top head surface 81 a bgcones definite. Accordingly, pixels
can be accurately counted (inmage processing), and high-precision size
calibration can be perforned. [0069] In the calibration device 80
constituted as descri bed above, the dianmeter D2 in the |ongitudinal
direction (Y direction) and the dianmeter D 1 in the transverse direction
(X—dlrectlon) of the top head surface 81 a of the colunnar nenber 81 are
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arrangenment of pixels, respectively. Then, the size per pixel in the

| ongi tudi nal and transverse directions of the object is calculated
according to the follow ng equations (3) and (4). (the longitudinal size
per pixel of an object) _ (the longitudinal dianeter D1 of a top head
surface 8la neasured with a length-nmeter in advance)/(the nunber of pixels
present in the longitudinal direction) (3) (the transverse size per pixel

f t (the t net f the t. head f
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to each o t he 5|ze al.i bratlon can be easily perforned.
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structure. In addition, the netallic p|n 1 used as the col umar
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t he ﬁmrl %gzzo in the periphery of the top head surface 81 a of the
col u depressed. Thus, the top head surface 81 a and the
upper sur f ac H‘hefmdt}ktﬁi oftExatnpla) isteffectvedin the Bligvitedcae:[tke amabériof portivhs ofla

facilitates the callbratlo reover, .t he call rati.on devi ce 80
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true circular hole 91 e{;‘smma I N Q"Jhe center thereofe
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irradiated fromthe side opposite to the CCD canera 31 for callbratlon The
nunbekhegroolingpertionthas gpoughdrepmot to be able to laminate first ceramic green sheet until last

ceramic green sheet is calculated after the first ceramic green sheet is calculated.

[0049] The overlap degrees SS' between opposed internal electrodes for all the layers are
calculated back so as to be equal to each other (the overlap degrees SS' are calculated back so that
the lamination number of sheets (n-1) is a natural number). All the layers (the number is equal to
the lamination number (n-1) of which the digits after the decimal point are rounded on) are
laminated by the above-described shift-lamination system so that the overlap degrees SS' between
opposed internal electrodes are achieved. For the laminate formed by this method, the overlap
degrees between opposed internal electrodes are equal to each other, and the dispersion of a stray
capacitance is decreased compared to a laminate formed by the shifted lamination of only the
uppermost layer. Thus, advantageously, the accuracy of the static capacitance is enhanced.
[0050] As described above, the thickness t of the ceramic green sheet 46 and the area S of the
internal electrode 47 are sequentially measured in-line. Data based on the obtained measurement

values are fed forward to the static capacitance design, and the shift-lamination is carried out. Thus,



calibration device 90 is small, and is influenced very little by the
construction accuracy of the device. Accordingly, the calibration device 90
can be inexpensively manufactured. [0074] The present invention is not
restricted to the above-descri bed enbodi ments, and various nodifications
are possible wthout departing fromthe spirit of the invention. For
exanpl e, according to the enbodi nent of Fig 2, the area of the interna

electrode i s, neasur ed ctr reen dis
i + oct 1Al LT cagpef B 4 gehPe T earPeiien Seoandy SV ABLANE o e
t he ngﬁﬁ&pde is passed through the drying unit 9 to be dried. Mreover,
according to the above-nenti oned enbodi nent, the area of the internal
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canerﬁgdudngﬂapﬁaratagldvhum:aégcﬁggd 16 (0077] Although the present invention
has been described in relation to part| cul ar enbodi nents thereof, many,

ot her[0035]i at {mihs shegt-suprlying sai 2oths lengireramis gresasheetidp fommadmea eastier ft ist o
th | t d
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for peemded fogding toalle'r bhhuescaisaat pumchingpitch, is oupplied img thexshaétethickhéssckness

measur i n .unit, ur| t he t hi ckness ceram reen,sheet,
meas ing unit 5 n the eet-tl'ﬂ ess measmgmg umt 3, tfhe Etahlckness ofc théJ ceramic green sheet

46 is sequentially measured with a non-contact type thickness metering head 21 operated according
to a radiation or laser system at the constant pitch intervals at which the ceramic green sheet 46 is
supplied from the sheet-supplying unit 2.

[0056]  Subsequently, the ceramic green sheet 46 of which the thickness has been measured is
conveyed to the internal electrode forming unit 8. In the unit 8, a printing screen (not shown) is

made to cover the ceramic green sheet 46 on a printing table 25, and electroconductive paste is
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an internal electrode inmage-pick up unit for imaging an internal electrode
formed on the surface of the ceram c green sheet; a processing unit for
cal cul ating a nunber of sheets to be |am nated, based on area data which is
prepared in response to thickness data generated by the sheet-thickness
measuring unit and picked-up image data generated by the internal electrode
I mge-pick up unit; and a Ianinating unit for lamnating a plurality of

ceram c green heets he re bei ont i nuous
SRR I S Y TN SR R A e M R Ot e
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the thickness of each sald plurality of ceraénc green sheets, and t
| ami canveygd dirim tlﬂeahcq’naﬂmﬂymgmmtdf Elaxedﬂc:etlmmemngp gonshet 46 is fixedamto a

appar at for. pr ci ng.a | am nat.ed el ectr.oni.c. cor.di to.claim2,
FOr R Ging b o Rt PanRi-Seliat of 36 ERHERG Rithe RIFEH IS To0S ifask

i nt emidd-usLSehr THE 1rﬁé}-n£l*'t¢ec‘ﬁ'éﬂésa437eareﬁm$ed|a%%@ﬁsta@x@ﬁﬂ&f infevdls SOWRIEh thedl €€N
sheet's provided in the continuous production line at a stage prior to the

i nt ercazmie geen ishept 46 iuepaveyadidram ﬂwmhcet-snppmmgampiamat wsarfsef aFGAwainag .
el octPOEA | negeenreny e rRRie Get e e om Sed I §* gt U e h b Andpe
el ectyn@de theAntérid Bledirotes 37 QL Ui B3 Bedl ofRbCAr, tanPArse kfys MR abodlihtdde
> hapefrorr(;1 chilez?trs?)ur%re r48 gg(?hdasl anfag hefﬂgr?tag infrared ray heater, a hot plate, or the like. The drying
may be carried out from the lower side of the ceramic green sheet 46 or from both the upper and
lower sides thereof, if necessary, not being restricted to the drying from the upper side. The ceramic
green sheet 46 of which the internal electrodes 47 are dried is conveyed to the laminating unit 5. In
the laminating unit 5, the long ceramic green sheet 46 formed on a carrier film is cut to form the
rectangular work sheets 46a by means of the punching heads 41 and 42. Simultaneously, the
ceramic green sheet 46 is released from the carrier film. The cut rectangular work sheets 46a (the
plural internal electrodes 47 are formed on the surface) are overlapped in the press mold 43. This
process is repeatedly carried out at the repeat number equal to the laminated-sheet number (n-1)
calculated and rounded up after the decimal point in advance of the lamination process.
[0058] Fig. 3 schematically shows the configuration of a card-type apparatus 200 for producing
a laminated ceramic capacitor. The apparatus 200 comprises the sheet-supplying unit 2, the sheet-
thickness measuring unit 3, the internal electrode image pick-up unit 4, and the laminating unit 5.
[0059] Printed rectangular ceramic green sheet cards 201 are set in the sheet-supplying unit 2.
Thereafter, the ceramic green sheet cards 201 are sequentially conveyed to the sheet-thickness
measuring unit 3, to the internal electrode image pick-up unit 4 and to the laminating unit S in that
order.
[0060] In the apparatus 200 for producing a laminated ceramic capacitor, overlapping the work
sheets 46a does not depend on the printing sequence thereof in contrast to the apparatus 1 or 7 of
roll-to-roll type. Ceramic green cards 201 optionally grouped based on the sheet thickness or the
internal electrode area value can be laminated. Moreover, the apparatus 200 is effective in a case in
which an unprinted ceramic green sheet is placed so as to be inserted between the overlapped work

sheets 46a having internal electrodes formed thereon, a case in which another electrode pattern is

11



grating pattern. 5. An apparatus for producing a | am nated el ectronic part
according to claim4, further conprising a substantially col umar
size-calibrating menber, for calibrating the sizes in the |ongitudinal and
transverse directions per pixel of the CCD canera. 6. An apparatus for
producing a |lam nated el ectronic part according to claim2, wherein the
lam nating unit is adapted to |am nate the ceram c green sheets so that an
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and the peak P2 on the large brightness side is positioned at a gradation of 240 to 250. The color of

the internal electrode 47 is nearly black, and the peak P1 on the small brightness side is positioned at
a gradation of 60 to 70.

[0064] The reproducibility of the positions of the peaks P1 and P2 is high, and the brightness
calibration is carried out, using the positions of the peaks P1 and P2. In particular, the calibration
reference electrode sheet is imaged again before the next image processing step is carried out. It is
confirmed whether the brightness histogram of the picked-up image (the positions of the two peaks
P1' and P2') is coincident with the positions of the two peaks P1 and P2 of the reference brightness

histogram stored in the processor 51. If the positions are shifted, the illuminance of the luminaire 29
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19 i magi ng an internal electrode fornmed on the surface of the ceramc
green sheet and generating i nage data; cal culating a nunber of sheets to be
| am nat ed, based on area data which is prepared in response to said

t hi ckness data and said inmage data; and lamnating a plurality of ceramc
green sheets corresponding to the cal cul ated nunber of sheets to be

| am nat ed; the respective processes being carried out in a continuous
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accordl ng to aim1l
0.6) is preferred For example when the threshold is set at a gradation of 100, a picked-up image

256 gradation-grey processed and is divided into black and white sections based on the threshold as
a boundary. That is, the section having a gradation of 0 to 100 (the section corresponding to the
internal electrode 47) is determined as a black section, while the section having a gradation of 101
to 255 (the section corresponding to the ceramic green sheet 46) is determined as a white section. If
the internal electrode 47 has fine printing faults such as printing blurs and scratches, the gradation of
a pixel (e.g., the pixel shown by slanting lines in Fig. 4) of the CCD camera 31 will exceeds a
threshold of 100, the pixel corresponding to the position of the internal electrode 47 where the fine
printing fault is present. Thus, the pixel is determined as a white one.

[0066] Subsequently, the count of the black pixels is multiplied by the area per pixel (preferably,
up to 10 um?, e.g., 1 um?) of the object, which is calibrated in advance. Thus, the area of the
internal electrode 47 is accurately calculated. As seen in the above-description, the brightness-
calibration can be performed simply by using the positions of the two peaks P1 and P2 in the
brightness histogram, and not requiring a complicated operation. When this system is adopted, the
measurement can be performed considering fine printing faults. Thus, the small areas of internal
electrodes of laminated capacitors or the like can be accurately measured.

[0067] The size of an object per pixel in the longitudinal and transverse directions of the CCD
camera 31 can be determined by use of the size calibration process which will be described below.
A size reference object of which the size is known is imaged and measured. The size per pixel is
calculated based on the number of corresponding pixels. As shown in Figs. 6A and 6B, a
calibration device 80 comprises a base stand 82, and a columnar member 81 (e.g., a metallic pin
gauge) disposed at the center of the base stand 82. For calibration work, the calibration device 80 is
placed into a concavity 30a formed in the upper surface of a measuring table 30. Preferably, the
columnar member 81 is made of a type of material that suffers less time-dependent changes or
environmental changes (e.g., metals and resins). Preferably, the cross section of the columnar

member 81 has such a size as to be contained in the visual field of the CCD camera 31, and has a
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the.ceramic green sheets are |lamnated so that an overl|l ap degree between

I nternal el ectrodes opposed in the lamnation direction is constant for all
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internal electrode 47 is small, that is, several um. The columnar member 81 functions as a reference

for the size-calibration in the longitudinal and transverse directions of one pixel of the CCD camera
31.

[0068] The upper surface 83 of the base stand 82 has a larger area than the visual field of the
CCD camera 31. For example, the area of the upper surface 83 is set at a value of 5 mm x 5 mm or
larger based on a visual field area of 1 mm x 1 mm. The upper surface 83 is black-color matting-
treated e.g., by the Leydent processing, or surface-treated by painting, coating, black-color dying, or
the like, so that the illumination-reflection is suppressed. Thereby, when the top head surface 81a of
the columnar member 81 is imaged, the color of the background of the picked-up image is
substantially black, so that the profile of the top head surface 81a becomes definite. Accordingly,
pixels can be accurately counted (image processing), and high-precision size calibration can be
performed.

[0069] In the calibration device 80 constituted as described above, the diameter D2 in the
longitudinal direction (Y direction) and the diameter D1 in the transverse direction (X-direction) of
the top head surface 81a of the columnar member 81 are accurately measured. In this case, the
directions X and Y correspond to those of the pixel arrangement of the CCD camera 31. For the
measurement, a length-meter such as a tool microscope, a micrometer, a Vernier caliper, or the like
is employed.

[0070] Subsequently, the calibration device 80 is set in the concavity 30a of the measuring table
30, and then, the top head surface 81a is imaged with the CCD camera 31. In this case, the
illuminance of the luminaire 29 is adjusted according to the above-described adjustment method
using a reference brightness histogram. The obtained image of the top head surface 81a is displayed
on the monitor 27 as shown in Fig. 7, and also, is processed with the processor 51. Pixels arranged
over the diameter D2 in the longitudinal direction (Y-direction) of the top head surface 81a and over
the diameter D1 in the transverse direction (X-direction) thereof are counted, respectively. In this

case, the longitudinal and transverse directions of the diameters correspond to those of the
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(the longitlidinal size per pixel of an object) = (the longitudinal

diameter D1 of a top head surface 81a measured with a length-meter

in advance)/(the number of pixels present in the longitudinal

direction) 3)

(the transverse size per pixel of an object) = (the transverse diameter

D2 of the top head surface 81a measured with a length-meter in

advance)/(the number of pixels present in the transverse direction)

“@

[0071] Since the shape of each pixel of the CCD camera 31 is square, the resolution in the
longitudinal direction (Y-direction) and that in the transverse direction (X-direction) are equal to
each other. Thus, the size calibration can be easily performed. Moreover, advantageously, the CCD
camera 31 can be easily focused, since the columnar member 81 of the calibration device 80 has a
three-dimensional structure. In addition, the metallic pin gauge 81 used as the columnar member
has a high true circularity. Accordingly, even if the arrangement axis of pixels is shifted, high
precision size calibration can be performed.
[0072] The calibration device is not restricted to the structure shown in Figs. 6A and 6B in
which the columnar member 81 is disposed upright on the base stand 82. The columnar member 81
may be directly embedded into the measuring table 30. In this case, the upper surface of the
measuring table 30 in the periphery of the top head surface 81a of the columnar member 81 is
depressed. Thus, the top head surface 81a and the upper surface of the measuring table 30 are given
a perspective, which facilitates the calibration work. Moreover, the calibration device 80 may be
exchanged with the measuring table 30.
[0073] Furthermore, as shown in Figs. 8A and 8B, a rectangular calibration device 91 having a
substantially true circular hole 91 formed in the center thereof may be employed. The hole 91 can
be formed by drilling, laser, water jet or discharge working, or the like. This hole 91 functions as a
reference for the size calibration in the longitudinal and transverse directions of one pixel of the
CCD camera 31. The hole 91 may be a perforation, in which parallel light may be irradiated from

the side opposite to the CCD camera 31 for calibration. The number of components of the
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modifications are possible without departing from the spirit of the invention. For example,
according to the embodiment of Fig. 2, the area of the internal electrode is measured before the
internal electrode screen-printed is dried. Instead, the area of the internal electrode may be
measured after the electrode is passed through the drying unit 9 to be dried. Moreover, according to
the above-mentioned embodiment, the area of the internal electrode is measured after measurement
of the sheet thickness. The sequence of the processes may be reversed. Furthermore, the internal
electrode may be formed by gravure printing, sputtering, photolithography, plating, or the like, in
addition to screen-printing.

[0075] Moreover, in the above-described embodiments, one internal electrode 47 is taken in the
visual field of the CCD camera 31 to be imaged, and the image is processed. This is not restrictive.
For example, an internal electrode 47 may be divided into plural regions. The respective regions are
imaged with the same CCD camera or plural CCD cameras of which the magnifications are adjusted
to be equal. The area of each region is calculated as in the above-described embodiment. The sum
of the areas of the respective regions is taken as the area of the internal electrode. Thereby, the
resolution per pixel of the CCD camera can be indirectly enhanced. Thus, measurement of an area
at a higher magnification can be enabled.

[0076] Moreover, plural internal electrodes may be taken in the visual field of the CCD camera
31 and imaged, and are gradation-grey processed with the processor 51. Subsequently, binarization
is carried out using a predetermined threshold. A block of pixels having a gradation value lower
than a threshold is determined and is filtered based on predetermined upper and lower limits, so that
blocks of the plural internal electrodes are determined. Then, the areas of the respective internal
electrodes are determined as in the above-described embodiment. Alternatively, the total area of the
respective internal electrodes is determined after the filtering, and is divided by the number of the
internal electrodes taken in the visual field, whereby the area per internal electrode is determined.
Thus, the areas of the plural internal electrodes can be determined by use of one imaging process.
Therefore, the area measurement time can be reduced. Also, the areas of the plural internal
electrodes can be simultaneously determined by means of one CCD camera. Accordingly, no

dispersions are caused in devices such as cameras, lenses, and luminaires.
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[007 Although the present invention has been described in relation to particular embodiments

thereof, many other variations and modifications and other uses will become apparent to those

skilled in the art. Therefore, the present invention is not limited by the specific disclosure herein.
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WHAT IS CLAIMED IS:

1. An apparatus for producing a laminated electronic part comprising:

a sheet-thickness measuring unit for measuring the thickness of a ceramic green
sheet;

an internal electrode image-pick up unit for imaging an internal electrode formed on
the surface of the ceramic green sheet;

a processing unit for calculating a number of sheets to be laminated, based on area
data which is prepared in response to thickness data generated by the sheet-thickness measuring unit
and picked-up image data generated by the internal electrode image-pick up unit; and

a laminating unit for laminating a plurality of ceramic green sheets;

the respective units being arranged in a continuous production line.

2. An apparatus for producing a laminated electronic part according to claim 1, wherein
the sheet-thickness measuring unit measures the thickness of each of said plurality of ceramic green

sheets, and the laminating unit laminates each of said ceramic green sheets.

3. An apparatus for producing a laminated electronic part according to claim 2, further
comprising an internal electrode forming unit for forming an internal electrode on the surface of at
least one of said ceramic green sheets provided in the continuous production line at a stage prior to

the internal electrode image-pick up unit.

4. An apparatus for producing a laminated electronic part according to claim 2, wherein
the internal electrode image-pick up unit is adapted to directly image the internal electrode, and
contains a CCD camera of which the pixels have a square shape, and are arranged in a square

grating pattern.

5. An apparatus for producing a laminated electronic part according to claim 4, further
comprising a substantially columnar size-calibrating member, for calibrating the sizes in the

longitudinal and transverse directions per pixel of the CCD camera.

6. An apparatus for producing a laminated electronic part according to claim 2, wherein
the laminating unit is adapted to laminate the ceramic green sheets so that an overlap degree

between internal electrodes opposed in the lamination direction is constant for all the sheets.
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8. An apparatus for producing a laminated electronic part according to claim 1, further
comprising an internal electrode forming unit for forming an internal electrode on the surface of at
least one of said ceramic green sheets provided in the continuous production line at a stage prior to

the internal electrode image-pick up unit.

9. An apparatus for producing a laminated electronic part according to claim 1, wherein
the internal electrode image-pick up unit is adapted to directly image the internal electrode, and
contains a CCD camera of which the pixels have a square shape, and are arranged in a square

grating pattern.

10.  An apparatus for producing a laminated electronic part according to claim 9, further
comprising a substantially columnar size-calibrating member, for calibrating the sizes in the

longitudinal and transverse directions per pixel of the CCD camera.

11.  An apparatus for producing a laminated electronic part according to claim 1, wherein
the laminating unit is adapted to laminate the ceramic green sheets so that an overlap degree

between internal electrodes opposed in the lamination direction is constant for all the sheets.

12.  An apparatus for producing a laminated electronic part according to claim 11,
wherein the sheet-thickness measuring unit is adapted to measure the thickness of a card-shaped
printed ceramic green sheet, and the internal electrode image-pick up unit is adapted to image an
internal electrode formed on the card-shaped printed ceramic green sheet, and the laminating unit is
adapted to laminate a plurality of card-shaped printed ceramic green sheets so that an overlap degree

between internal electrodes opposed in the lamination direction is constant for all the layers.

13. A method of producing a laminated electronic part comprising the steps of:

measuring the thickness of a ceramic green sheet and generating thickness data;
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imaging an internal electrode formed on the surface of the ceramic green sheet and
generating image data;

calculating a number of sheets to be laminated, based on area data which is prepared
in response to said thickness data and said image data; and

laminating a plurality of ceramic green sheets corresponding to the calculated
number of sheets to be laminated;

the respective processes being carried out in a continuous production line.

14. A method of producing a laminated electronic part according to claim 13, further
comprising the step of forming the internal electrode on the surface of the ceramic green sheet,

before the step of imaging the internal electrode, and in the continuous production line.

15. A method of producing a laminated electronic part according to claim 14, wherein
the ceramic green sheets are laminated so that an overlap degree between internal electrodes

opposed in the lamination direction is constant for all the sheets.

16. A method of producing a laminated electronic part according to claim 13, wherein
the ceramic green sheets are laminated so that an overlap degree between internal electrodes

opposed in the lamination direction is constant for all the sheets.
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