; e3eKH@ 6T6@ @ Z M AY 2003 BACKGROUND OF THE | NVENTION 1. Fi el dZQfM&Y%OS
I nvention The present invention relates to a nethod for 5 sorting '
fonolithic ceram c capacitors, and nore specifically, it relates to an

i mprovenent thereof which increases the efficiency of the sorting process
and increases the reliability of the sorting results. 2. Description of the

Rel ated Art 10 Nﬁﬂmmwmmwﬂmﬂ am c capacitors nmay encounter a problemin

whi ch defects, MMes in a ceramc dieIectricémwM after
burning, are producedigygn foreign materials are nxed

substances are produced in a ceram c dielectric substance dy H

manuf acturing. Since these defects cause the deterioration o

i nsul ation resistance of a nonolithic ceram c capacitor, products havi ng
such defects should be sorted out to be ali-mnated at | east before
shipping. 20 In order to sort out defective products for elimnation as
nment i oned above, an insulation resistance of a nonolithic ceram c capacitor

is generall neas f agt fC ceramc
5 Y 5&@4%@3@%95 ar 'ﬂdﬁ?ﬂ,ﬂ}ﬁ%ﬂ x&g«for | udgl ngﬂ‘f

capaci tor. However, he
presence of a defect by neasurenent of an |nsulat|on resi stance as

descri bed ab$ve ii essentiallg to detegt the presence of the defect
indirectly is mnute, it is alnost inpossible
to detect it using the indirect nmethod of evaluation of measuring

insul ation resistance. Thus, in effect, the defect cannot be detected by
the eval uati oh-ofEb@ldngfl theoknvestioBnce. In other words, a capacitor nay

have a The present invention relates to a method for
5 sorting monolithic ceramic capacitors, and more
specifically, it relates to an improvement thereof
which increases the efficiency of the sorting process

and increases the reliability of the sorting results.

2. Description of the Related Art

10 Monolithic ceramic capacitors may encounter a
problem in which defects, such as cavities in a ceramic
dielectric substance after burning, are produced when
foreign materials are mixed or coagulation substances
are produced in a ceramic dielectric substance during

15 manufacturing. Since these defects cause the
deterioration of the insulation resistance of a
monolithic ceramic capacitor, products having such
defects should be sorted ocut to be eliminated at least
before shipping.

20 In order to sort out defective products for
elimination as mentioned above, an insulation
resistance of a monolithic ceramic capacitor is
generally measured in a manufacturing process of the

monolithic ceramic capacitor.



10 m nute defect but still have normal insulation resistance. However, even
a mnute defect will cause the insulation resistance of a nonolithic?? MAY 2003
geram c capacitor to deteriorate over tinme. This is, particularly true 15
of nonolithic ceram c capacitors having thin dielectric |ayers. Therefore,
a highly reliable sorting nmethod enabling defects to be detected is
required especially as the dielectric |ayers of the capacitors becone
thinner. 20 Recently, there are uses o§f_a nonolithic ceram c capacitor
tequiring long-termreliability, such as mlitary uses, space-technol ogi cal
uses, and autonotive uses. In nonolithic ceramc capacitors for these uses,
high reliability is required in the process for sorting 25 the results of
testing. In conjunction with this matter, the following US mlitary
specification axe known as nethods fQr _elinmnation gf detective itens and
confirmation of qUPYEY®e WEf aeﬁhgﬁ feyr eBdging 506 REPSSHES of §
reliability. ddfed Lol RdQddEenbheNbd dn2idsuYatiagerLandibhen ag’. Double
the rated voltage is applied for 96 hours at the maxi mum worKki ng

tenper at ure ciestreilbedapbeveoist esaenbakbiliy Hof detsctAther priegencan

insul ation resistance Ls asured roomte rat ur 0 tect. defects by
t he degree of® e?% i%?gffgﬁlB lfﬁg%ﬁNSUI FS%EEESVs?gﬁ%eF%%h%%fﬁb%hod is a
ki nd ofs burniys t©Zhubdll- G 55684Cmokteindodsiblsukat ideebesiist andad. at

125C'. An insul ation resistance is neasured at 12SC t hrough the application
of the rated VoetaBairsckonetnett Rdt eVRd VRELIOS Sic&RSUTINT ess than the

prescri bed val gy, 15 BAUENES o ARk Ol e ADAYe RN dIelaia et ect i ng

met hods according to t I'Ttary speci'‘fication present p ens. In the
above- nent i oneannethbd (ékectaddity dwhe ®yelliveditcn fcapacinsrladrieomrsevere so

that a reliable 20 eval uation result can be obtai ned. Fbmeﬁggi t he net hod
is not efficieif*853PFCr akdd QAT NOIES hEUrERES Bitaie % gval uat i on

resul t 10 Ther eq@har eWaert ekl MRHAU S HINO IHalid G@i-aM inAARACGIdOr s shoul d be
eval uated on a 100 percent basis, the nethod is not practical. 25 Then, in

t he above-nenF?éﬁéGaﬁéﬁhod (2), although the evaluation can be conpleted in
a conparatively sheorf JLjJ7e, eLJI% rzﬁ'xﬁﬂﬁlﬂé t¥e L d h»?idflvarl:é{%é o Lesult is not
with the a

satisfactory in conparison ove-nment1 one
insulation resistance of a monolithic ceramic capacitor

to deteriorate over time. This is, particularly true

15 of monolithic ceramic capacitors having thin dielectric
layers. Therefore, a highly reliable sorting method
enabling defects to be detected is required especially
as the dielectric layers of the capacitors become

I thinner.

20 Recently, there are uses of a monolithic ceramic
capacitor requiring long-term reliability, such as
military uses, space-technological uses, and automotive
uses. In monolithic ceramic capacitors for these uses,
high reliability is required in the process for sorting

25 the results of testing. In conjunction with this

matter, the following US military specification are
known as methods for elimination of detective items

and confirmation of qualities with a high degree of



2 2 MAY 2003 - 4 nmethod (1) . SUWARY OF THE | NVENTI ON Accor di ngl %9 MRY 'm}
an object of the present invention to provide a sorting nethod for
wonolithic 5 ceram c capacitors in which the efficiency is inproved and a
rel-iable sorting result is obtained. To put it sinply, the object of the
present invention is to solve the above-described technical problens by
perform ng both the methods ( 1) and ( 2 ) , 10 which are US mlitary
specification. In further detail, a method for sorting of nonolithic
ceram ¢ capacitors according to the present invention conprises the steps
of applying not |ess than double a rated voltage at a maxi num wor ki ng
tenperature 15 to a nonolithic ceram c capacitor to be sorted as a burn-in
process step; and neasuring insulation resistances while applying not |ess
than the rated vo%t at a tenmperature of not |less than 70C to the same
nmonol i thic cﬁ?aﬁ? ligggbitor as a high tenperature 20 insulation resistance

measuring process (3epMIAS-@-3 88uldlE, NMDPehi 4hi7c 2cer anvoleapaci tors havi ng
abnormal insul ation resistances can be detected. In the invention, it may

be pref er abl €°RRAE 1PRA nBr-n- DPYR IR dde R tRrG o7 heage nl advRte@dhf P2 t he

hi gh 25 tenpggaju(es Asul.atd & L ANGE ' LPEESE per f or ned
af t erwar d. Iggt ?s%gagg,tﬁﬁ% f%ﬁﬁ%inperafﬁ$2§#ﬁ2§€%?$on £QSEN1AY 2003 -
5 reshst anceapeasimomg cpraatassl iy def gerd or nefitaft ehat heaburn-i n process

wi t hout neasuringﬁ%p i nsul ation resjstance at_ roomtenperature, or

th
met hod may f aftHef b St EteH b Wﬁﬁﬁﬁﬁ?%ggﬁnr?ﬂgquTP%ﬁagufﬁsis?ance

at room t enpeatiete tidesr & ot hdedégied ool dageriorhbeonoadl Lhaic
ceram c capacitor after the burn-in process and before the high tenperature

i nsul ation rédsylatdeomeesis WPee oceElis | pethedi 4t kKdRA PRebLBERN- i n
process and the high 10 tenperature insulation resistance neasuring process
may be preferably performed as continuous processes. The direction of
applied voltage to(2he munoldidse6gqer,ani€eapadi t ansalbd dnirn-in process
may preferably agree with the dirﬁcgion of ,a Eﬁigd voltage to the 15
monol i thic cESEHT-FRFRAR 0*Ei h2PhE higﬁntéﬂg aCdPE FRSGELEPGR r*Esi st ance

nMeasuring pregRsfured at 125°C through the application of the rated
voltage to confirm that the resistance is not less than
the prescribed value.

15 However, any of the above-mentioned defect
detecting methods according to the US Military
specification present problems.

In the above~-mentioned method (1), conditions
applied to a capacitor are severe so that a reliable

20 evaluation result can be obtained. However, the method
is not efficient as it takes at least 96 hours to
obtain the evaluation result. Therefore, when numerous
monolithic ceramic capacitors should be evaluated on a
100 percent basis, the method is not practical.

25 Then, in the above-mentioned method (2), although
the evaluation can be completed in a comparatively
short time, the reliability of the evaluation result is

not satisfactory in comparison with the above-mentioned



Ot her features and advant ages of the present invention will becone apparent
fromthe fol l owing description of the invention which refers to the 20 MAY 2003
acconpanyi ng drawi ngs. DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS
The present invention will be described with a p referred exanpl es;
conparative exanples for clarifying the advantages of the present invention
w Il also be 25 described. Mnolithic ceram c capacitors having a size of
3.2 2 2 MAY 2003 - 6 mmx 1.6 Mmx, 1.6 nm a capaci tance of 4.7 uF and a
Tated voltage of 10 V were prepared as sanples. In addition, in order to
facilitate conparative evaluation further between the exanples of the
invention and the 5 conparative exanples, the sanples were chosen from a

| ot having nunerous cavities in ceramic dielectric portions. Then, these
sanpl es were %ﬁéuﬁgd into four groups of 50 sanples each. The processes

i ndi cated by " Prlotess Nos. 1, 2, 3, and 4 in TABLE | were carried out
to the first, second, third, and fourth group, respectively. [TABLE I] 15
20 25 Process No. I234105ClOSClOSCBurn in Process30 VNot hing30 V30 V5 m n5

I P¥ncell VlO V10 V10 VMeasuringl m nl
mnl mnl nlnProc i ed oIt geExsag greeDi recti onDefective
Rat 3/ 501/ 505/ 503%%@%%1)’? HﬁgDé ofF §8°RE5E67, E/DEB‘G PEFRFY
Eel iabilityTestven2idn MAY g083idel 8 $ABEENL, meendidt ifeRs nidiclciaats ©f the
urn-in
S

ceramic capacitors in which the efficiency is improved
and a reliable sorting result is obtained.

To put it simply, the object of the present
invention is to solve the above-described technical
problems by performing both the methods (1) and (2),

10 which are US military specification.

In furthexr detail, a method for sorting of
monolithic ceramic capacitors according to the present
invention comprises the steps of applying not less than
double a rated voltage at a maximum working temperature

15 to a monolithic ceramic capacitor to be sorted as a
burn-in process step; and measuring insulation
resistances while applying not less than the rated
voltage at a temperature of not less than 70°C to the
same monolithic ceramic capacitor as a high temperature

20 insulation resistance measuring process step. As a
result, monolithic ceramic capacitors having abnormal
insulation resistances can be detected.

In the invention, it may be preferable that the
burn-in process be performed in advance while the high

25 temperature insulation resistance measuring process be

performed afterward.

In this case, the high temperature insulation



process and the insulation resistance neasuring process are shown. ItZ?%MYZWB
apparent fromeach of conditions of the 5 burn-in process and the
iPnsul ati on resi stance neasuring process that Process No. 1 is a conparative
exanpl e of the present invention because although both the burn-in process
and the insulation resistance neasuring process were perfornmed in Process
No. 1, a tenperature of only 10 25C (roomtenperature) was applied in the

i nsul ati on resi stance neasuring process- In Process No. 2, although the
insul ation resistance neasuring process was performed at 85C, which
corresponds to the high tenperature insulation 15 resistance neasuring
process in accordance with the present invention, the burn-in process was
not performed, so that this is another conparative exanpl e of the

e O AR Qe RLOEERT 8, D080 s 1nB00nE phHBLACASS (2 0B 3 N0
4, both the burn-1n process an a? n-resrstance neasuri ng process
wer e perfornﬁﬂlﬁmdlmhprbeeperaiuheumaﬁeaausedgtnn85ﬁ3hmatheninsulation

resi stance neasurin rocess as well, which corresponds.tq the high
t enperat ure Pﬁ%%+%§$%$e ab QOR%NtﬁﬁﬁgraﬁuFSS|9FaﬁgE W§§§8%1 AGYpr ocess in

accordance “ﬂf@r&ﬂ?rp68§§95sénXGQEéBnofsﬁebgﬁklhBeﬁﬁ Eh%%ﬁ%%ﬁ%nﬁre exanpl es
of the invention. "Agree” stated in the space of ""Applied Voltage 5
Di rectidon" ofrgabsEanceeahsrohat tenpediatace vhide applying the rated
voltage to the monolithic ceramic capacitor after the
burn-in process and before the high temperature
insulation resistance measuring process.

In the invention, the burn-in process and the high

10 temperature insulation resistance measuring process may
be preferably performed as continuous processes.

The direction of applied voltage to the monolithic
ceramic capacitor in the burn-in process may preferably
agree with the direction of applied voltage to the

15 monolithic ceramic capacitor in the high temperature
insulation resistance measuring process.

Other features and advantages of the present
invention will become apparent from the following
description of the invention which refers to the

20 accompanying drawings.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be described with a
preferred examples; comparative examples for clarifying
the advantages of the present invention will also be

25 described.

Monolithic ceramic capacitors having a size of 3.2



applied voltage to each sanple in the burn-in process agrees with thz AY 7003
direction of applied voltage to each sanple in the insulation resist @Jé
neasuring process while "Di sagree” neans that the direction of applied 10
voltage in the burn-in process disagrees with the direction of applied
voltage in the insulation resistance neasuring process. In addition,

"Di sagree" neans that the directions of applied voltage do not
intentionally agree with each other.. gherefore, it may 15 be possible that
the directions of applied voltage coincide accidentally. In the processes
in which both the burn-in process and the insulation resistance neasuring
process were perforned, as in Process Nos. 1, 3, and 4, after the 20
burn-in process was performed, the insulation resistance nmeasuring process

was perforned. After the insulation resistance of each sanple was neasured
in the insul affopk ﬁe§i@Waﬁcé-ﬁeﬁ@hr@n@%ﬁﬂﬁ%&ﬁ¥QQ1Qﬁﬂ%—hﬂgaewéndhé sorting

was perfornmed t Z Y. 20D3 esults of the asur enent .
That is, saongg%ﬂag\)}i% rr;ié: aﬁl&%sﬁlfatll%or%r‘”’eesﬁestpa%ecp%ét%%v?%t%%rapi?%m afﬁor mal
di stribution afidiesici anee ordleict ovefc ¥l itatat @spaDef £eéi ¥eaRaseish

Sorting" in TABLE | indicates 5 the rate of sanples eval uated as being
def ective duritHF ST iRRFHeen I iHMRRY L i the 1nvenhyreaped ERe rate of

el i i natsed s rd 1 oo des A e AMAGLE0 F85P! ERosaRNE bl g0 samn) es

in Process No. 1,7 one sanple I'n Process No.” 2, five sanples in Process No.
3, 10 and t hr éetsdmtieyy inurenuses cdol t Yeseir eéramnat ddeleespécti vel y.
Accordingly, saqH!es | eft after the elimnation in
portions.
Then, these samples were divided into four groups
of 50 samples each. The processes indicated by the

10 Process Nos.1, 2, 3, and 4 in TABLE I were carried out

to the first, second, third, and fourth group,

respectively.
(TABLE 1I]
Process No. 1 2 3 4
105°C 105°C 105¢°C
15 Burn-in Process 30V Nothing { 30 V 30 Vv
5 min 5 min 5 min
Insulation 25°C 85°C 85°C g5°C
resistance i0vVv 10 Vv 10 Vv 10 v
Measuring 1 min 1 min 1 min 1 min
Protess
20 Applied Voltage |{Disagree - Agree |Disagree
Direction
Defective Rate 3/50 1/50 5/50 3/50
at Sorting
Defective Rate 3/47 4/49 0/45 1/47
25 at Reliability
Test




each of Process Nos. 1 to 4 were eval uated as bei ng good. 15 It may b
t hought that the nore sanples that are elinmnated in the elimnati@rn MAYZMB
“process, the higher the reliability of the evaluation; however since the
sanpl es supplied to each of Process Nos. 1 to 4 are different from one
anot her, the nunber of elimnated 20 sanples is not necessarily reflective
of the reliability of the evaluation. In order to evaluate the reliability
of the decision, a long-termreliability test in which the voltage of 20 V
-was further applied to each sanple for 2 2 MAY 2003 - to 2000 hours at
125C was performed. Then, the insulation resistances after that were
nmeasured applying the rated voltage of 10 V at roomtenperature, so that
sanpl es having insul ation resistances deviating 5 froma distribution of
resi stance val ues of normal products were eval uated as being defective.

"Def ective Rate arnRehBaBi it ¢yomddt'ivrna foABldadh igfli cled dsutheinat e of
sanpl es evaluated as being defective in this reliability test. 10 As

under stood fpoacehs redukthe dhstbeftdoin veeRattarate Re¢asiringyp¥esess high
reliability can be confirnmed in the sorting in Process Nos. 3 and 4, which
corresponds &pet Bowranpl e of the present invention. In particular,
according to Process No. 3 in which 15 the directions of applied voltage in
the burn-in proceds afdaprarepsulfaiawreadsiak frdhehensi A§ pR8cess

5 burn-in process and the insulation resistance measuring
process that Process No. 1 is a comparative example of
the present invention because although both the burn-in
process and the insulation resistance measuring process
were performed in Process No. 1, a temperature of only

10 25°C (room temperature) was applied in the insulation
resistance measuring process.

In Process No. 2, although the insulation
resistance measuring process was performed at 85°C,
which corresponds to the high temperature insulation

15 resistance measuring process in accordance with the
present invention, the burn-in process was not
performed, so that this is another comparative example
of the invention.

In contrast to processes Nos. 1 and 2, in Process

20 Nos. 3 and 4, both the burn-in process and the
insulation resistance measuring process were performed
and the temperature was raised to 85°C in the
insulation resistance measuring process as well, which

corresponds to the high temperature insulation



agree with each other, there was no defective sanple even when the
above-nentioned long-termreliability test with severe conditions wep) MAY 2003
perfornmed, so that the 20 extrenely high reliability of the sorting can be
assured. In contrast, according to Process No. 4 in which the directions of
applied voltage in the burn-in process and the insulation resistance
measuri ng process did not agree wth each other, one defective sanple was

Z ~ MAY 20D3 - 11. found in the leng-termreliability test. This confirns
"that there may be cases in which defective sanpl es cannot be precisely
sorted out when the directions of applied voltage disagree. 5 The present

i nvention has been described as above with reference to the above-descri bed
exanpl es; other various nodified exanples may be possible within the scope
of the invention. For exanple, the insulation resistance neasuring 10

process i s peebasradckeimerenrtihg pubdeiss phoaesdralzhddavitdisuliad i on

resi stance nmeasuring process w thout neasuring an insulation resistance in
t he abovedesprebedteiavenéipng poothes frhieseepwdasge d1es uedmples

resi stance may be further perfornmed applying 15 the rated voltage to a
nmonol i t hi ¢ cefathe dayssittion.after the burn-in process and before the

i nsul ati on resistance neasuring process. In the burn-in process and the
i nsul ation resi st é#@é%‘a%ﬁtﬁ% pifo ddss ﬁ%%@%ﬁ'&@@&‘ng%ﬁa% exanpl es,
the latter was perforned after the forner; conversedgépthe former may be

perforned af Pareatdarat & TABLE MG Bt iR A3 0T eR sPnce neasuring
process for ?’:llpipT.:'\.neaat ivr&.tda%ceecttcg ‘ead argpa{n?psl.enal){'x bt%eacgjggnlfntggoéggéer case.
agrees with the direction of applied voltage to each
sample in the insulation resistance measuring process
while "Disagree" means that the direction of applied
10 voltage in the burn-in process disagrees with the
direction of applied voltage in the insulation
resistance measuring process. In addition, "Disagree"
means that the directions of applied voltage do not
intentionally agree with each other. Therefore, it may
15 be possible that the directions of applied voltage
coincide accidentally.
In the processes in which both the burn-in process
and the insulation resistance measuring process were
performed, as in Process Nos. 1, 3, and 4, after the
20 burn-in process was performed, the insulation
resistance measuring process was performed.
After the insulation resistance of each sample was
measured in the insulation resistance measuring process

in this manner, the sorting was performed based on the



Z.2 MAY 2003 - 12 In the above-described exanples, the burn-in prOﬁﬁigmqu3
the insul ation resistance neasuring process were perfornmed as conti us
- processes; however, these processes may be perfornmed as interrupted
processes, 5 for exanple, as tinesharing i ndependent processes, as |ong as
both the burn-in process and the insulation resistance nmeasuring process
are perfornmed. The tenperature and voltage applied in the burn-in process,
the tenperature and voltage appliedgin the 10 high tenperature insulation
resi stance neasuring process, and the tines for the burn-in process and the
hi gh tenperature insulation resistance neasuring process may be changed in
accordance with the kinds of nonolithic ceram c capacitors to be sorted,
the 15 required degree of the reliability in sorting, or so forth . As
descri bed above, since both the burn-in process and the high tenperature

i nsul ati on resuitsnoé mhasmcazhremehess dhatpeard orgables Isorirnqng to 20
elimnate nonolithic ceram c capacitors having abnormal insulation

r esi st ancesinaudetdotares iwitEndase davistring rfimmt iomommedn when the burn-in
process is conpleted within a short tine, such as one to ten m nutes,
| atent def edistiibutioni offi ¢esdrsdpincec apdsigrwerarelganinated.

“Defective Rate at Sorting" in TABLE I indicates

5 the rate of samples evaluated as being defective during
sorting as described above, i.e., it indicates the rate
of eliminated samples. In further detail, among 50
samples each, three samples in Process No. 1, one
sample in Process No. 2, five samples in Process No. 3,

10 and three samples in Process No. 4 were eliminated,
respectively.

Accordingly, samples left after the elimination in
each of Process Nos. 1 to 4 were evaluated as being
good.

15 It may be thought that the more samples that are
eliminated in the elimination process, the higher the
reliability of the evaluation; however since the
samples supplied to each of Process Nos. 1 tc 4 are
different from one another, the number of eliminated

20 samples is not necessarily reflective of the
reliability of the evaluation.

In order to evaluate thé reliability of the

decision, a long-term reliability test in which the

voltage of 20 V was further applied to each sample for



2 2 MAY 208 - 13 actualized, so that sorting results with high 7 MAY 2003
reliability can be obtained in a short time. Therefore, this enable%
nunerous nonolithic ceram c capacitors to be sorted out effectively. In the
i nvention, when the burn-in process is perfornmed in advance while the high
tenperature insulation resistance neasuring process is perforned afterward,
a process for neasuring insulation resistances can be conpleted by only the
hi gh 10 tenperature insul ation resi gttance neasuring process, so that the
~sorting can be further effectively perforned. In addition, when an

i nsul ation resi stance neasuring process is perforned applying the rated
voltage to nonolithic ceram c capacitors after the 15 burn-in process and
before the high tenperature insulation resistance nmeasuring process, the
sorting reliability can be further inproved. In the invention, when the
burn-in procesg0andutrbheahi §A5PEnwes aperdorned .at iThrerr,edilsd ance neasuring 20
process are perforned as continuous processes, this contributes not only to
further effetm$vbatdoni ngshetantss abfteedtbed mesrenmieasnerey) because at

| east part of the thermal energy applied in the preceding process can be
brought to tHePpYseesshaf ratedr yoltagezofprR0URL TRP™ WRIFPRFRLEE ect i on

of applied voltgﬂe to the nonolithi¢ ceram,c capacitor in the burp-in
process agre®S WhER EREPARSeEAVIRToLNENHAEPT FaHGE aRF e hHABHOT RS ¢

ceram g capagitor ig.the.gi%h tengerature 5 insulation esistgfce measuri ng
proces sor Fﬂa a istribution o© reslistance values o© norma

products were evaluated as being defective. "Defective
Rate at Reliability Test" in TABLE I indicates the rate
of samples evaluated as being defective in this
reliability test.

10 As understood from the results of "Defective Rate
at Reliability Test", high reliability can be confirmed
in the sorting in Process Nos. 3 and 4, which
corresponds to the example of the present invention.

In particular, according to Process No. 3 in which

15 the directions of applied voltage in the burn-in

, process and the insulation resistance measuring process
agree with each other, there was no defective sample
even when the above-mentioned long-term reliability
test with severe conditions was performed, so that the

20 extremely high reliability of the sorting can be
assured. In contrast, according to Process No. 4 in
which the directions of applied voltage in the burn-in
process and the insulation resistance measuring process

did not agree with each other, one defective sample was



results
burn-in
process
assuned
process

can be brought

with higher reliability can be obtained. In addition, when z
process and the high tenperature insulation resistance neas
are perforned as continuous processes, as described above, 10
orientation of nonolithic ceram c capacitors in the preceding
into the process afterward w thout disordering, so

heway 2003

ring

that the direction of applied voltage in each process can be easily agreed
with each other. 15 Although the present invention has been described in

relation to particul ar enbodi nents thereof,

many ot her variations and

nodi fications and other uses will becone apparent to those skilled in the

art. It

not by the specific disclosure herein,
21 MAy 1003 -

Is preferred, therefore, that the present invention be 20 limted

but only by the appended cl ai ns.
15 WHAT IS CLAIMED IS: 1. A nmethod for sorting of nmonolithic

ceram c capdoundr sn tdrprlicgigrg drive retldpdidfityapprst ng Tbisl esaftilras doubl e
a rated voltage at a S maxi numworking tenperature to a nonolithic ceramc
capaci tor t&hss $dhered may debgasdm ipr oduissh siefechide neampiesg an

i nsul ation resistance while applying not |less than the rated voltage
t enper at ur e CENNRSt He PratifeInCrdahOWoidien hikke cét uprEiongaeift or as a

10

15

20

applied voltage disagree.

The present invention has been described as above
with reference to the above-described examples; other
various modified examples may be possible within the
scope of the invention.

For example, the insulation resistance measuring
process is performed between the burn-in process and
the insulation resistance measuring process without
measuring an insulation resistance in the above-
described examples; a process for measuring an
insulation resistance may be further performed applying
the rated voltage to a monolithic ceramic capacitor
after the burn-in process and before the insulation
resistance measuring process.

In the burn-in process and the insulation
resistance measuring process in the above-described
examples, the latter was performed after the former;
conversely, the former may be performed after the
latter. In addition, an insulation resistance
measuring process for eliminating defective samples may

be added in the latter case.

at a



10 high tenperature insulation resistance neasuring process step, mﬁ@23@§2§5
nonol i thic ceram c capaci tor having an abnormal insulation resistances nmay
be detected. 2. A nethod according to claim1l, wherein the 15 burn-in
process is not perfornmed i medi ately before the high tenperature insul ation
resi stance nmeasuring process . 3. A nethod according to claim2, wherein
the high tenperature insulation resistance neasuring 20 process is
performed after the burn-in process M thout neasuring an insulation
‘resistance at roomtenperature. 2 2 MAY 2003 - 16 4. A method according
to claim?2, further conprising the step of neasuring an insulation

resi stance at roomtenperature while applying the rated voltage to the
nonolithic ceram c capacitor after the 5 burn-in process and before the
hi gh tenperature insulation resistance nmeasuring process. 5. A nethod
according to any dnetbe ebavesdéstuibednesragipletshe ther dpumim-pinocess and t he
hi gh tenperature insulation resistance neasuring process are perfornmed 10
as conti nuouBrpressssnd. the Ansuilpsdoncassdistgnce cledswsnawmpreiess he
direction of applied voltage to the nonolithic ceram.c capacitor in the
burn-i n proc¥§seagrEésrmedh ash € oaitABOUSH RICGRFFSSsd hayavre these
nonolithic ceram c 15 capacitor in the high tenperature insulation

resi st ance n@agg@§§&sppgdé§§_performed as interrupted processes,

5 for example, as timesharing independent processes, as
long as both the burn-in process and the insulation
resistance measuring process are performed.

The temperature and voltage applied in the burn-in
process, the temperature and voltage applied in the

10 high temperature insulation resistance measuring
process, and the times for the burn-in process and the
high temperature insulation resistance measuring
process may be changea in accordance with the kinds of
monolithic ceramic capacitors to be sorted, the

15 required degree of the reliability in sorting, or so
forth.

As described above, since both the burn-in process
and the high temperature insulation resistance
measuring process are performed for sorting to

20 eliminate monolithic ceramic capacitors having abnormal
insulation resistances in accordance with the present
invention, even when the burn-in process is completed
within a short time, such as one to ten minutes, latent

defects in monolithic ceramic capacitors can be
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measuring process is performed applying the rated

voltage to monolithic ceramic capacitors after the

15 burn-in process and before the high temperature
insulation resistance measuring process, the sorting
reliability can be further improved.

In the invention, when the burn-in process and the

high temperature insulation resistance measuring

20 process are performed as continuous processes, this
contributes not only to further effective sorting but
also to reduced thermal energy because at least part of
the thermal energy applied in the preceding process can

be brought to the process afterward.
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agrees with the direction of applied voltage to the

monolithic ceramic capacitor in the high temperature

S insulation resistance measuring process, sorting

results with higher reliability can be obtained.

In addition, when the burn-in process and the high
temperature insulation resistance measuring process are
performed as continuous processes, as described above,

10 assumed orientation of monolithic ceramic capacitors in
the preceding process can be brought into the process
afterward without disordering, so that the direction of
applied voltage in each process can be easily agreed
with each other.

15 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. It is
preferred, therefore, that the present invention be

20 limited not by the specific disclosure herein, but only

by the appended claims.
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not less than the rated voltage at a temperature of not
less than 70°C to the monolithic ceramic capacitor as a
10 high temperature insulation resistance measuring
process step, whereby a monolithic ceramic capacitor
having an abnormal insulation resistances may be

detected.

} 2. A method according to claim 1, wherein the
15 burn-in process is not performed immediately before the
high temperature insulation resistance measuring

process.

3. A method according to claim 2, wherein the
high temperature insulation resistance measuring
20 process is performed after the burn-in process without

measuring an insulation resistance at room temperature.
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