:rse3ezMzJF64T8C, 0 5 MAR 2003  *@G00002* METHOD FOR SCREENI NG NULalmh@%ﬁﬁ
CERAM C ELECTRONI C COVPONENT 5 BACKGROUND OF THE I NVENTION 1. Fie é e
I nvention The present invention relates to nethods for screening
nufti-layer electronic conponents. Mre particularly, the 10 present

invention relates to screening nethods to check the quality - er
-ceram ¢ el ectroni c conponents, such as nufti-layer ceramc mm " w””mé.
Description of the Related Art 15 Recently, nufti-layer ceramc € iC

conmponents, such as a nufti-layer ceranic capacitor and a mufti'f¥fer i
pi ezoel ectric conponent have been mﬁdehﬁ used. Each of the nufti-Ilayer

el ectronic conponents is defined by a nultilayer ceramc eum!m“mwmﬁmmw
ceram c layers and internal 20 electrode |ayers alternatel and
i ncl udes external electrodes electrically connected to the i nt edgotyade

el ectrode | ayers. Such nufti-layer ceramc el ectronic conponents are

manuf actured using thin-filns and multi |ayered configurations. 25
Particularly, to satisfy the denmands of the narket, 0 5 MAR 2003 - 2

nor easi nal y ¢ ATRRGE PomECARAVERC AEPELEAXER RReResT (ERMBRgp Th ' ™

mul ti-layer configuration. Fb“ever1c§ﬁbdﬁﬂﬁw -l ayer ceram c capacitors, due
to the 5 thinner ceramic layers, snmall structural defects inside dielectric
menber s sdecrease the reliability of the products. As a result, it is
difficult to prevent defective products from bei ng manufactured. Thus, a
screeni ng rEAGKEROUBIDNOE eTEE r ENUENTIIONCKk t he products and renove defective

| 1. Field of the Invention
The present invention relates to methods for screening
multi-layer electronic components. More particularly, the
10 present invention relates to screening methods to check the
quality of multi-layer ceramic electronic components, such

as multi-layer ceramic capacitors,

2. Description of the Related Art

15 Recently, multi-layer ceramic electronic components,
such as a multi-layer ceramic capacitor and a multi-layer

| piezoelectric component have been widely used. Each of the

multi-layer electronic components is defined by a multi-
layer ceramic element having ceramic layers and internal

20 electrode layers alternately laminated, and includes
external electrodes electrically connected to the internal-
electrode layers. Such multi-layer ceramic electronic
components are manufactured using thin-films and multi-
layered configurations.

25 Particularly, to satisfy the demands of the market,



10 products. The follow ng are known conventional screening nethods: Si@ 3
met hod in which a DC voltage is applied with a fixed polarity to nea@ R"2003
insul ation resistance; (2) a nethod in which a DC voltage is applied with a
reversed polarity to 15 measure insulation resistance; (3) a nmethod in
which a DC voltage is applied while heating to neasure insulation
resistance; and (4) a nethod in which a DC voltage is applied and changes
in a | eakage current are observed to detect and renove defective products.
20 As shown above, a DC voltage is applied in each of the nethods descri bed
above. Thus) in each nethod, only a DC voltage electric load is applied to
the nmulti-layer ceranmic capacitor to sé&een the product. As a result, the
conventional nethods are not capable 25 of detecting a multi-layer ceramc
capaci tor having inner 0 5 MAR 2003 - 3 structural defects and a reduced
useful |ifeulthulayshererandef eapayverndidvicoAnoe€as indly Waenpr oduct, the
life of the product is greatly reduced. In addition, the above-described
probl ens ocevrfactutedrisingn inheesateglyf thinner| fybrs gaydarinc capacitors,
but also in other types of nulti-layer ceram_.c el ectronic conponents.
SUMVARY OF IRAESRREENTITGITOfod8Y 8EFeCt H CaBuv 81 by AP EFEUBREMR Wi th t he
prior 10 art, preferred .%nbog{;rrgﬂs Ol Lhe.present. invention (gr vide a
highly reliable TG 6 "8 %enﬁﬁb §eﬁﬁpf|-?%V%f'ceFan18 eF 3ctH%ni ¢
conmponest, Ry nhi-Che FAthid 13%RE , CohATT GorBhRELLAN G FOMONGRYGNAVI NG
inner-structural defects and a reduced useful life are efficiently detected
and renovediielecAecortdnieris0 dacpegsertins whadineny of tHee ppoagens. .
invention, a nmethod for screening a nulti-layer ceramc electronic
conponent Ravingesnlier ndl iel ddffodedt | mmimaivedt vilef ecttisreaproduager in a
ceram c el enment includes the steps of applying an AC voltage to the
mul ti -1 ayerfr@8r BAiLRI Xptfactigafe cBRPONENECrEPPLYS MELEPCI¥ol t age to the
mul ti | ayer ceram c electronic co nent, and nmeasuti an
| nsul at | onFSSPEFERCES VT GBPaPRER G FhEoBevS T EEE 1M appl i ed to
check the ?H%hh&¥s9f the nulti-layer ceramc electronic conponent. 25 \Wen
the AC voltage is applied to the nmulti-Ilayer

The following are known conventional screening methods:

(1) a method in which a DC voltage is applied with a fixed
polarity to measure insulation resistance; (2) a method in
which a DC voltage is applied with a reversed polarity to

15 measure insulation resistance; (3) a method in which a DC
voltage is applied while heating to measure insulation
resistance; and {4) a method in which a DC voltage is
applied and changes in a leakage current are observed to
detect and remove defective products.

20 As shown above, a DC voltage is applied in each of the
methods described above. Thus, in each method, only a DC
voltage electric load is applied to the multi-layer ceramic
capacitor to screen the product.

As a result, the conventional methods are not capable

25 of detecting a multi-layer ceramic capacitor having inner-



0 5 MAR 2003 - 4 ceramic electronic conponent, with the | oad of t e MAR 2003
current applied to the nulti-layer ceram c el ectronic conponent, the

el ectrical resistance of the conponent is detected. In other words, in the
actual use of the component in which an 5 AC voltage is applied thereto,
when the nulti-layer ceramc el ectronic conponent has inner-structural
defects and a reduced useful life, the nethod effectively detects such
potential problens of the conmponent. As described above, after applying the
AC voltage to 10 the nulti-layer ceram c el ectronic conponent, the DC
voltage is applied and then, the insulation resistance value of the
conponent obt ai ned when the DC voltage3 s applied is neasured to check the
quality of the nmulti-layer ceram c el ectronic conponent. As a result,

unli ke the conventional 15 nethod, the nmethod in accordance with preferred
enbodi nent stafuctheaprésentts awdnti oedweddd aisefiull yl tiée ectThumyl whehager
ceram c el ectronic conponents having inner-structural defects a reduced
useful |ifdeflegtive serdidniongogeuhddin rihecoyodunte wWie R ifieefodr thd 20

enbodi nents of the,gresent invention, the applied AC voltage is preferably
in a range RHCWIGEULS 499530 YaB&HHC8B% of a breakdown vol tage. Wien the AC
vol t age rangi ng.from .ghqut % bout, 80% of 1 br eakdown_vpl tage is
applied, the poF%n 4%% é%?eggé/éééé%}a%%grﬁa gigfé§Zﬁm%:§F§ﬁfcn8Eectronic
conponert iy i} EhdPRLOXE mudei el{ROL ideelwmideb stk orUsnet BiSoi S an

advant age of preferred enbodi ments of” the present invention. In the above
case, the A@ wiheageypes pifefenaklyayéar tderamdrgel ottt ohoid fichenabout 80%
of the breakdown voltage. 5 This is range is preferred because, when the
applied AC voltage is | ess than about 40% of the breakdown voltage, the
effects of inner-structural defects and reduced useful life are greatly
reduced, thus greatly reduciHyMPRE QBB iBWENREPRof. In contrast, when the

AC voltage is |larger than about 809% of., t he_br.eakdown vol tage, . even
non- def ecti ve prBattTa It tr ARt SopbH P RO BN Hhee BB BRI et hoo

| n accqrfance Wil rRE L e dibdamALL BAl O brkBEnb! 3P 1 GV IRe the AC
vol tage rangi ng from about 50%to about 70% of a breakdown
a highly reliable method for screening a multi-layer ceramic
electronic component, by which multi-layer ceramic
electronic components having inner-structural defects and a
reduced useful life are efficiently detected and removed.

15 According to a preferred embodiment of the present
invention, a method for screening a multi-layer ceramic
electronic component having internal electrodes laminated
via a ceramic layer in a ceramic element includes the steps
of applying an AC voltage to the multi-layer ceramic

20 electronic component, applying a DC voltage to the multi-
layer ceramic electronic component, and measuring an
insulation-resistance value obtained when the DC voltage is
applied to check the quality of the multi-layer ceramic

electronic component.

25 When the AC voltage is applied to the multi-layer



15 voltage may be applied to the nulti-layer ceram c el ectronic conponent.
By applying the AC voltage rangi ng from about 50%to about 70% of t Hk5 MAR 2008
breakdown vol tage, without breaking down non-defective products, defects
are even nore efficiently 20 and quickly detected. This is a further

advant age of preferred enbodi nents of the present invention. In addition,
in the screening nethod in accordance with preferred enbodi nents of the
present invention, the applied DC voltage is between approximately a rated
vol tage and 25 approximately twi ce the rated voltage. 0 5 MAR 2003 - 6
When the DC voltage is in the above-described range to neasure an

i nsul ati on resistance val ue obtai ned -w4en the DC voltage is appli ed,
defects, such as an insulation resistance defects, of the nulti-Iayer
ceram c electronic 5 conponent are reliably and efficiently detected. Thus,
preferred erbatlioeslectfortilte cppsesit,| Mieht the poayicl thehicglbkgntel i abl e
screening nethod. In addition, the nulti-layer ceram c el ectronic conponent
may be a mapbpiliedyee tWer awilticappertegramiC Adenagremd ¢ icdmppeenter bheéc

el ectroni c conponents, particularly, nulti-layer ceram c capacitors have
been nanuf&&?ggéac%&t#?%hﬁ??nFﬁiﬁffgﬁ?qumﬂ@nﬁﬁ i hBreFsfunbér of layers in
the nulti-layered configuratiaon a resul defects, such,as.insulation
failures, PURSF. Lofde Urhiirsaqsral Bd Bhd chiafignectdty i M58, e nore
i kely ko . Ve, s eepl.ng + et f :

enbodi rrgnt g%gf%tlﬁgg%ﬁefea tp\dql%\?e%??%%'dg‘?{ggt F\gg ‘g‘?g%ﬁclta?eg ggggg%& ently

and rel i ableg edet66i € kapgbreaouad. idduis staubicgbhy defdcdd endubti - | ayer
ceram c capacitor is obtained using the nethod 20 according to preferred

enbodi nent sediicefeupefsienti fienveéhei nethdd kdif ebeaveal e sietsdamme sush
characteristics and advantages of the present invention will becone
apparent f PofeREéat BMTRANF @ét Ahe eePERE @ tpt i on of preferred enbodi ments

ther eof wi th refergnce (04 g, 8L ! asfied dLaM 195- 28 ac 9o MR 2903

10 the multi-layer ceramic electronic component, the DC voltage
is applied and then, the insulation resistance value of the
component obtained when the DC voltage is applied is
measured to check the quality of the multi-layer ceramic
electronic component. As a result, unlike the conventional

15 method, the method in accordance with preferred embodiments
of the present invention efficiently detects multi-layer
ceramic electronic components having inner-structural
defects a reduced useful life.

In the screening method in accordance with preferred

20 embodiments of the present invention, the applied AC voltage
is preferably in a range of about 40% to about 80% of a
breakdown voltage.

When the AC voltage ranging from about 40% to about 80%
of the breakdown voltage is applied, the potential defects

25 of the multi-layer ceramic electronic component are



BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a graph showing a result 05 MAR 2003
obt ai ned when screening of nulti-layer ceram c capacitors is perforned by 5
a nmethod for screening ceram c el ectronic conmponents according to a
preferred enbodi nent of the present invention. The graph illustrates the
rel ati onshi ps between ratios of an applied AC voltage with respect to a
breakdown voltage in a nulti-layer ceram c capacitor and screening
capability 10 (ratios in which defective products are detected by
screening), and the relationshi ps between the ratios of the applied AC
voltage with respect to the breakdown voltage, and ratios in which

non-def ective products break down. 15 BEFAI LED DESCRI PTI ON OF PREFERRED
EMBODI MENTS Furt her explanation will be given bel ow about the preferred
enbodi ments of the present invention. In the preferred enbodi nents of the

present inwgrlelve ¢ SAURRA0T enid| limilANQ afCRETARLLAPHH tOr W 1] be 20
illustrated, as an exanple. Conditions of a nmulti-Ilayer ceram c capacitor
Di mensi ons prie€agibd Lembadtimentts Y dthe Wres2n? faveatiodiei ght T = 2.6 mm 25
Capacity: 0.1 uF 0 5 MAR 2003 - 8 Rated voltage: 500V Breakdown vol t age:
DC 1000V Screenimgtle (abovApphéseattilon ASf vedtAge vos teigferably in the
range of about 40% to about 80% of the breakdown voltage.
5 This is range is preferred because, when the applied AC
voltage is less than about 40% of the breakdown voltage, the
effects of inner-structural defects and reduced useful life
are greatly reduced, thus greatly reducing the detection
thereof. 1In contrast, when the AC voltage is larger than
10 about 80% of the breakdown voltage, even non-defective
products may break down.
Furthermore, in the screening method in accordance with
preferred embodiments of the present invention, the AC
voltage ranging from about 50% to about 70% of a breakdown
15 voltage may be applied to the multi-layer ceramic electronic
component.
By applying the AC voltage ranging from about 50% to
about 70% of the breakdown voltage, without breaking down
non-defective products, defects are even more efficiently
20 and quickly detected. This is a further advantage of
preferred embodiments of the present invention.
In addition, in the screening method in accordance with
preferred embodiments of the present invention, the applied

DC voltage is between approximately a rated voltage and

25 approximately twice the rated voltage.



An AC vol tage of about 400V is applied to the multilayer ceramc capddi MAR 2003
under the above conditions for one second. Since the breakdown voltage of
the nulti-layer ceramc 10 capacitor is 1000V, the applied AC voltage
(-400V) is equivalent to about 40% of the rated voltage. (2) Application of
a DC vol tage and neasurenent of an insulation resistance A DC vol tage of
about 500V is applied to the nulti 15 |l ayer ceram c capacitor for one
second after the application of the AC voltage thereto under the above
conditions. Since the rated voltage of the nulti-layer ceramc capacitor is
500V, the applied DC voltage (500V) is approximately equal to the rated

vol tage. 20 Exanple for Conparison Fer 6cenpari son, except for omtting of

t he application process (1) of the above AC voltage, screening was
performed under the same conditions as those given in the above 25

described pref giHeed taabodi (BDEage i@ InMPRe2088ve-dbscriivaluahhgd & om the
sane |lot, a set of 10,000 pieces of nulti |ayer ceram c capacitors was

sel ect ed foeasorgar sorsudbtioscresidtpazetvdde. oBteined whencthpt bon wi |l | be
given of the evaluation of results fromthe nethod according to the
preferred sabbegeeit anpdiede Aefews ofsudie agxanplesyksddoior conparison. (1)
Screening by the exanple for conparisqn:, 10 First screening: Three

def ective PFrBYBLIRC efé&BecPidtP S Td “JeYEENFREAM TG 1FEFEOPEGe product s
vere deéecgggponent are reliably and efficiently detected. Thus,

preferred embodiments of the present invention provide a
highly reliable screening method.

In addition, the multi-layer ceramic electronic
component may be a multi-layer ceramic capacitor.

10 Among multi-layer ceramic electronic components,
particularly, multi-layer ceramic capacitors have been
manufactured with very thin films and an increased number of
layers in the multi-layered configuration. As a result,
defects, such as insulation failures, inner-structural

15 defects, and reduced useful lives, are more likely to occur.
However, with the screening method of preferred embodiments
of the present invention, defective products are efficiently
and reliable detected and removed. Thus, a highly reliable
multi-layer ceramic capacitor is obtained using the method

20 according to preferred embodiments of the present invention.

Other features, elements, characteristics and
advantages of the present invention will become apparent
from the following detailed description of preferred
embodiments therecf with reference to the attached drawings.

25



Third screening: One defective product was detected. Fourth screenigqumpwm
defective product was detected. As shown above, in the nethod of th
conpared exanple 15 excluding a step of applying an AC voltage, all siXx
defective products were detected in three screenings. This was first
confirmed by performng the fourth screening. (2) Screening by the nethod
according to the preferred enbodi nent of the present invention: 20 First
screening: Six defective products were detected. Second screening: No
defective product was detected. Wen the screening was perforned by the

met hod according to the preferred enbodi nent including the step of applying
an AC vol tage, all six defective products were 25 detected in the first
screening. Additionally, this was 0 5 MAR 2003 - 10 confirned by
perform ng the second screening. Therefore, with the screening nethod of

t he conpared exanpl e, screening nust be repeatedly perfornmed until no
defective products are detected, that is, until the fourth 5 round.

However, with the screeBROGFNBESCRIRIFIONhOFPTEE ePRAUINGEO0dI ment according to
the present invention, after confirmation that all of the defective
products are deFégt el it a lg&aphr ghowdieénitggulE hePRr s ¢hed conpl eted with
only one additional screeni Thus, the nethod of the present 10 preferred

enbodi ment ST SERE Br 85 Mt ﬁi}: FFoﬁeﬁ??%ﬁ!%Fﬁaﬁ&F8§§e§St 3 qW%ﬁ Hcy of
screeniig sf ‘?r%schohnfgigsc ﬂnﬁrgﬁg?ﬁﬂgs%i&%%iécﬁé%éﬁgﬁsappl ied to the

. e .
mul ti-layer ceramc ca aclllgfo ) onships are s ween rati os of

the applied,lori@hbags Hidie fBSRACENbOidntl D Oi-aakgdoubey®! {rags tQbnt he
mul ti-layer ceram C capacitor and screening performance (ratios in which

def ective pradugtphcablibetreieactt®ed bylstci@ehing) beandet heatiedsatafoashi ps
between the ratios of the applied AC voltage with respect to the breakdown
vol t age anceprdtiieds ACnvehiade nuithddeepesly et proodiyergdopnpyetiadowm a

multi-layer ceramic capacitor and screening capability

10 (ratios in which defective products are detected by
screening), and the relationships between the ratios of the
applied AC voltage with respect to the breakdown voltage,

and ratios in which non-defective products break down.

15 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Further explanation will be given below about the
preferred embodiments of the present invention.
In the preferred embodiments of the present invention,
screening of a multi-layer ceramic capacitor will be

20 illustrated, as an example.

Conditions of a multi-layer ceramic capacitor

Dimensions: Length L = 4.5 mm, Width W = 3.2 mm,
and Height T = 2.6 mm

25 Capacity: 0.1 uF



In Fig. 1, when an AC voltage over about 40% of the breakdown voltagesgiMaR 7003
applied, all defective products are detected. In addition, obviously, when
the AC voltage reaches about 50% of the breakdown voltage, all defective 25
products are detected. 0 5 MAR 2003 - 11 Furthernore, in Fig. 1, when an
AC vol tage up to about 70% of the breakdown voltage is applied, wherein no
nondef ecti ve product break down, all defective products are detected.
However, when an AC vol tage over about 75% of the 5 breakdown voltage is
appl i ed, some non-defective products break down, and when the applied AC
voltage is over about 80%thereof, the ratio of broken-down non-defective
products reaches a substantial |evel.- Bhus, in preferred enbodi nents of the
present invention, 10 preferably, an AC voltage of about 40%to about 80%
of the breakdown voltage is applied. Mre preferably, an AC voltage of
about 50% karaloub1 4k of sl breakdown voltage is applied. In this
preferred enbodi nent, screening is perfornmed on 15 a nulti-layer ceramc
capaci t or azebhéowerediang pr odutbooHowever, the present invention can be
applied to other types of nulti-layer ceram c el ectronic conponents, each
having a plurality of internal electrodes |lamnated via a ceramc |ayer in
a ceramc elenent. 20 Additionally, in other respects, the present

i nventi on P§XRBR1RAstricted to the above-described preferred enbodi ments.
Regardi pg t i mensi.ons of. the | ti-1ayer ceram c el ectronic conponent
used inEt he(q?nggﬁﬁ%ﬁloéq tolfngnf ‘3‘?“38%?@?%9 an AC vol tage, and ot her
variables, vari g3, Tedptl catigus: HbyCianggs) F80 &F Rdguikihi n the
spirit and 0 5 MAR 20037- 12 scope of the present iInvention. As

descri bed ahgee, ceRathie dJ@idradofl-otnger esid RpoFeNabhili t Dyed BT dikC

el ectroni c conponent according to preferred enbodi nents of the present

i nvention, secoed.5 applying an AC voltage to the nufti-layer ceramc

el ectroni c conponent, a DC voltage is applied to nmeasure an )
i nsul ati onr esi st 4 bEeahtavhePlifgs Chethe Dot tiageYied S6BPPEE. Wth

hi h | f th 5| ] | [
compondi FEVERFERE] Vel U EOFelPoWTh AD PHEAE VIR he Sppl i od to the

mufti-layer, qggﬂ%ﬁt SHSAMH G0q0BROPRO o @ LYLRERLe! 0ad is additionally
applied to the nufti-layer ceramc electronic conponent. As a result, if

the nufti-l@yenppeiest forelEClar 00l Goloaponaiy measurenenststicinir al defects or
a reduced useful life when actually 15 used, such potential problens are
efficientlyndefletctied. rddisaripe t he above-descri bed net hod provides for
checking the quality of the nufti-layer ceram c el ectraonic conponent,

def ective produRtRC HRATRGS RAeRPIEE LRAAN diIs gePaies thdhe Medtded usef ul
life a g ericiengI detectedtZO nd rennved.dSu @ gf&ggtiv%jgcrﬁening i's
not possi bl &Yt AT R ComvaitiTonal Chethods “Fir £ e‘ram)_re, % en FRE vol t age
from about 4O¥nkonabAE: HL6HerbRE BhEakd kalkagBnhse ARl ed, regarding

a multilayer ceramc ele oni ¢ conmponent having inner-structural
Since the rated voltage of the multi-layer ceramic

capacitor is 500V, the applied DC voltage (500V) 1is
approximately equal to the rated voltage.
20

Example for Comparison

For comparison, except for omitting of the application
process (1) of the above AC voltage, screening was performed
under the same conditions as those given in the above-

25 described preferred embodiment.



25 defects and reduced useful life, these potential defects are d G5 MAR2003
2003 - 13 effectively and reliably detected. Thus, a highly reliable
screening is perforned. Furthernmore, with the application of the AC voltage
rangi ng from about 50%to about 70% of the breakdown voltage, 5 nore
reliably, w thout breaking down non-defective products, inner-structural
defects and reduced useful life are efficiently and reliably detected in a
short tinme without fail. This is a further advantage of the present

i nvention. Furthernore, when a DC voltage between approximately a 10 rated
vol tage and approximately twice the rated voltage is applied to the ceramc
el ectroni c conponent, usual insulationh-esistance failures are efficiently
and reliably detected. Thus, the method of preferred enbodi nents of the
present invention produces a highly reliable screening. 15 Anpbng

mul ti-layer ceram c el ectronic conponents, multi |ayer ceram c capacitors
have i ncreasingly been manufactured in very thin filnms and an i ncreased
nunber of |@mygratibnt he nmulti-layered configurations. As a result,

i nsul ation defects, inner-structural defects, and reduced useful life 20
occur. However, Fupnhthdesausy dohi ng et fd 16f 0OPReppeesemt implésAti on,
defective products are efficiently detected and renoved. K Thus, a hlghly
reliabl e mAayex &?é?méér%ﬁP%F%ﬁﬂii:VﬁﬁrS?%F?Hﬁ@mfﬁ§dC°Wﬂ?¥%§?9u9q nventlon has

been de%ﬁ;'sgcerdet nm Eg% nce to,pL gfg %do%mgfﬂi”ﬁnts \{ert hat h?her

under st

modi fi cat i %ﬁ%@l@sﬁ gedfem&otftroqleeﬁétmé&ad arcbha; fgi £btaand scope of
t he i nvention. ~00~ - VWHAT |'S CLAI VED | 1. A nethod for

screeni ng apfadetrlreblaysabo@emam cmeal eakbr et ito @PeRentxiayl diddd epral
el ectrodes which are
comparison.
(1) Screening by the example for comparison:
10 First screening: Three defective products were detected.
Second screening: Two defective products were detected.
Third screening: One defective product was detected.
Fourth screening: No defective product was detected.
As shown above, in the method of the compared example
15 excluding a step of applying an AC voltage, all six
defective products were detected in three screenings. This
was first confirmed by performing the fourth screening,
(2) Screening by the method according to the preferred
embodiment of the present invention:
20 First screening: 8ix defective products were detected.
Second screening: No defective product was detected.
When the screening was performed by the method
according to the preferred embodiment including the step of
applying an AC voltage, all six defective products were

25 detected in the first screening. Additionally, this was



5 laminated via a ceranic layer in a ceramc el ement, the method confpbiMAR Agf3
the steps of: applying an AC voltage to the nulti-layer ceramc electronic
conponent; applying a DC voltage to the nulti-layer ceramc 10 el ectronic
conponent; and neasuring an insul ation-resistance val ue obtai ned when the
DC voltage is applied to check the quality of the nmultilayer ceramc

el ectronic conponent. 15 2. A nethod for screening a nulti-layer ceramc
el ectroni c conponent according to Claim1l, wherein the applied AC voltage
is in a range of about 40%to about 80% of a breakdown voltage. 20 3. A
met hod for screening a nulti-layer ceramc el ectronic conponent according
to daim1l, wherein the applied AC voli@ge is in a range of about 50%to
about 70% of a breakdown voltage. 25 4. A method for screening a

mul ti-layer ceramc 0O 5 MAR 2003 - 16 el ectronic conponent according

Claim1) m@ﬁ@g%ﬂné&mmﬁgj@rrjgtggg%va{é ng%ging Q%g\rr%t?ﬂ‘o% rated voltage and

appr oxi mat e w ce th | tag for screening a

nul ti-1ayer cerﬁ@'x@_f@&egtwﬂhCtr@rg@@eeﬁan?crﬁ@wmd%fﬂtaénbampm ein the
applied DC voltage is between approximtely a rated vol tage and

appr oxi mat ekgmp W Ccesddeeniatedusol hagepeh@elly Apaefdmtd antitraeni ng a
multi-layer ceramc el ectronic conponent according to Claim3, wherein the
appl i ed DCaeSkehijee iprdshiokseprappeedtest elthat Eat ethtid| tthge fandth
approximately twice the rated voltage. 15 7. A nethod for screening a

mul ti -1 AyeFOBBRan O r YAFR E%‘Fr’p%'r?&?t“lé‘@cfﬂﬁﬂll"ﬂ % BeaPrrieTHR@rein the

embodiment according to the present invention, after
confirmation that all of the defective products are detected
in the first screening, the process is completed with only
one additional screening. Thus, the method of the present

10 preferred embodiment of the present invention greatly
increases the efficiency of screening steps.

In Fig. 1, with changes in the AC voltage applied to
the multi-layer ceramic capacitor, relationships are shown
between ratios of the applied AC voltage with respect to the

15 breakdown voltage of the multi-layer ceramic capacitor and
screening performance (ratios in which defective products
can be detected by screening), and the relationships between
the ratios of the applied AC voltage with respect to the
breakdown voltage and ratios in which non-defective products

20 break down.

In Fig. 1, when an AC voltage over about 40% of the
breakdown voltage is applied, all defective products are
detected. 1In addition, obviously, when the AC voltage
reaches about 50% of the breakdown voltage, all defective

25 products are detected.
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capacitor. 20 8. A nethod for screening a nulti-layer ceramc el ectronic
conponent according to claim1l, wherein the step of applying the AC voltage
i-s perforned before the step of applying the DC voltage. 25 9. A nethod for
screening a nulti-layer ceramc 0 5 MAR 2003 - 17 electronic conmponent
according to claim1l, wherein the applied AC voltage is about 400V. 10. A
met hod for screening a nmulti-layer ceramc 5 el ectronic conponent according
to claim1, wherein the applied DC voltage is about 500V.
. A% AS. Ay. AS. Af. A, . AyA. AS . A AS. Ay3. AS3. A@. A 1. A@ AS. A@hY*
45LVXt R% - {qugb]X]ca]ca]ca]ca]ca]calcg}ﬂca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] cal] cRa] cRa]ca! >R =>erx > |
Furthermore, in Fig. 1, when an AC voltage up to about
70% of the breakdown voltage is applied, wherein no non-
defective product break down, all defective products are
detected. However, when an AC voltage over about 75% of the
5 Dbreakdown voltage is applied, some non-defective products
break down, and when the applied AC voltage is over about
80% thereof, the ratio of broken-down non-defective products
reaches a substantial level.
Thus, in preferred embodiments of the present invention,
10 preferably, an AC voltage of about 40% to about 80% of the
breakdown voltage is applied. More preferably, an AC
voltage of about 50% to about 70% of the breakdown voltage
is applied.
In this preferred embodiment, screening is performed on
15 a multi-layer ceramic capacitor as the screening product.
However, the present invention can be applied to other types
of multi-layer ceramic electronic components, each having a
plurality of internal electrodes laminated via a ceramic
layer in a ceramic element.
20 Additionally, in other respects, the present invention
is not restricted to the above-described preferred
embodiments. Regarding the dimensions of the multi-layer
ceramic electronic component used in the invention, a time

for applying an AC voltage, and other variables, various

25 modifications and changes can be made within the spirit and
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10 the AC ' voltage applied to the multi-layer ceramic electronic
component, a current load ig additionally applied to the
multi-layer ceramic electronic component. As a result, if
the multi-layer ceramic electronic component has inner-
structural defects or a reduced useful life when actually

15 used, such potential problems are efficiently detected.
Thus, by the above-described method provides for
checking the quality of the multi-layer ceramic electronic
component, defective products having inner-structural
defects and a reduced useful life are efficiently detected
20 and removed. Such effective screening is not possible with
the conventional methods.
Furthermore, when an AC voltage from about 40% to about
80% of the breakdown voltage is applied, regarding a multi-

layer ceramic electronic component having inner-structural

25 defects and reduced useful life, these potential defects are
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effectively and reliably detected. Thus, a highly reliable
screening is performed.

Furthermore, with the application of the AC voltage
ranging from about 50% to about 70% of the breakdown voltage,

5 more reliably, without breaking down non-defective products,

inner-structural defects and reduced useful life axe
efficiently and reliably detected in a short time without
fail. This is a further advantage of the present invention.

Furthermore, when a DC voltage between approximately a

10 rated voltage and approximately twice the rated voltage is
applied to the ceramic electronic component, usual
insulation-resistance failures are efficiently and reliably
detected. Thus, the method of preferred embodiments of the
present invention produces a highly reliable screening.

15 Among multi-layer ceramic electronic components, multi-
layer ceramic capacitors have increasingly been manufactured
in very thin f£ilms and an increased number of layers in the
multi-layered configurations. As a result, insulation
defects, inner-structural defects, and reduced useful life

20 occur. However, with the screening method of the present
invention, defective products are efficiently detected and
removed. Thus, a highly reliable multi-layer ceramic
capacitor is obtained.

While the invention has been described with reference

25 to preferred embodiments, it will be understood by those
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without departing from the spirit and scope of the invention.
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WHAT IS CLAIMED IS:

1. A method for screening a multi-layer ceramic

electronic component having internal electrodes which are
5 laminated via a ceramic layer in a ceramic element, the

method comprising the steps of:

applying an AC voltage to the multi-layer ceramic
electronic component;

applying a DC voltage to the multi-layer ceramic

10 electronic component; and

measuring an insulation-resistance value obtained when

the DC voltage is applied to check the quality of the multi-

layer ceramic electronic component.

15 2. A method for screening a multi-layer ceramic
electronic component according to Claim 1, wherein the
applied AC voltage is in a range of about 40% to about 80%

of a breakdown voltage.

20 3. A method for screening a multi-layer ceramic
electronic component according to Claim 1, wherein the
applied AC voltage is in a range of about 50% to about 70%

of a breakdown voltage.

25 4. A method for screening a multi-layer ceramic
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electronic component according Claim 1, wherein the applied
DC voltage is between a rated voltage and approximately

twice the rated voltage.

5. A method for screening a multi-layer ceramic
electronic component according Claim 2, wherein the applied
DC voltage 1s between approximately a rated voltage and

approximately twice the rated voltage.

6. A method for screening a multi-layer ceramic
electronic component according to Claim 3, wherein the
applied DC voltage is between approximately a rated voltage

and approximately twice the rated voltage.

7. A method for screening a multi-layer ceramic
electronic component according to Claim 1, wherein the
multi-layer ceramic electronic component is a multi-layer

ceramic capacitor.

8. A method for screening a multi-layer ceramic
electronic component according to claim 1, wherein the step
of applying the AC voltage is performed before the step of

applying the DC voltage.

9. A method for screening a multi-layer ceramic
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5 electronic component according to claim 1, wherein the

applied DC voltage is about 500V.



