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Method for Screening Ceramic Capacitors

i

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a screening
method for removing defective pieces of low insulation
resistance out of ceramic capacitor products.
2. Description of the Prioi Art

In the manufacturing process of ceramic

cépacitors r at its final step, the insulation resistance

is measured and products . of low resistance values are
screened in order to remove defective pieces due to :Eauits
of capacitor elements (voids, delaminations, cracks, etc.)
that have occurred during manufacture.

Conventionally, for enhancing the accuracy of the
screening as described above, there have'be.en adopted such
methods as increase in the measurement wvoltage, polarity
inversion in measurement, increase in the measurement time
dur'ation, and the like.

Fig. 1 plots the resistance - time characteristic
(hereinafter, referred to as charging characteristic) of a
non - defective monolithic ceramic capacitor and another
monolithic ceramic capacitor having a low insulation

resistance due to some fault.
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I.n ors, at its final goos
step, the i nsul at ion resistance is measured and products of I oW resjstance
val ues are screened in order to renove defective pieces due to faults of

capacitor elenents (voids, delam nations, cracks, etc.ppldhataRane Reeeear ed
during manufacture. Conventionally, for enhancing the a
screeni ng as described above, there have been adopted s um‘u HM
increase in the neasurement voltage, polarit i nversi on bl

'ncrease in the neasurenege cLarglng characteristic of the non defective
ceramic capacitor shows a variation of resistance value
along a curve (A) versus time elapse.

More specifically, the resistance increases

5 linearly in proportion to time until thé charging is

completed. The resistance is saturated to a resistance

value of a dielectric as an- insulator when the charging

comes to an end.

In contrast, the charging characteristic of a

10 defective ceramic capacitor having a fault generally draws

a curve (B), because of a lowered saturated value of a

dielectric, as described ;bove, that has lowered in the
insulation resistance value due to the fault.

Acéordinglj, for +the screening of ceramic

15 caﬁacitors, it becomes easier to select between non -

defective and defective products when the measurement is

effected for longer time durations and when the resistance

value is measured at points closer to the saturated value.

In actual cases, however, when minute current

20 paths formed at inter - element fault portions of a ceramic

capacitor are.involved, the ceramic capacitor may, in some

cases, partly fuse during the course of the charging time

so that the lowering of resistance is recovered as shown

by a curve (C) or conversely that the resistance value

25 lowers with deterioration growing with time, as shown by a
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In other cases, the path itself has semiconductor -

curve (D).

like properties so that the resistance value may vary due
to heat generation duriﬁg the passage of a current.

Therefore, it can no longer be said that longer
time durations are always preferred as the time duration
that allows the easieat selection of defective producfs by
the behavior of fault portions (a time duration that
causes the largest difference in resistance between non -
defective products and fault - containing defective
products). This poses a problem. that defective pieces
cannot be removed out of the products with reliability.
SUMMARY OF THE INVENTION

An object of the present invention is therefdre to
provide a method for screening ceramic capacitors, which
allows an improvement in the screening accuracy of fault -
containing defective products exhibiting behavior of
various resistance values so that defective pieces can be
prevented from mixing in the final products.

In order to achieve the above object, the present
invention provides a method for screening ceramic
capacitors, comprising a step of measuring the insulation
resistance by applying a voltage to ceramic capacitors for
two or more kinds of different time durations.

In the screening of ceramic capacitors, measuring

def ecti ve

idoos
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the resistance at a point closer to the saturated wvalue
with a voltage applied for a long time makes it possible
to remove common faulty defective products of low
saturated values.

5 Also, a measurement. with a shortened _ voltage
application time makes it possible to remove fault -
containing defective products that exhibit behavior of
various resistance values by the time when the saturated
value is reached. Such measurements of resistance value

10 with different time durations of voltages can eliminate
any leaks in the screeninq of fault - containing defective
products, so that an increased accuracy can be attained.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 4is a characteristic view showing the

15 relationship between -'voltage application time and
resistance value in ceramic capacitors.

Fig. 2 1is a graph in which the resistance value
is measured at different time durations.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

.20 Hereinbelow, an embodiment of the present
invention is described.

The present invention provides a method for
screening defective products in the final process of the
manufacture of monolithic ceramic capacitors, the method

25 comprising the step of applying a voltages of two or more
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i nsul ation resistance value due to the fault. Accordlngq
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ceram c capacitors, it becorgs_easier t

ceramic capacitor, whereby the insulation resistance is
mmasurgd in each time duration, in order to remove any
defective products due to any faults of elements that have
occurred in the manufacturing process.

With such measurement of the insulation resistance
by applying a voltage two or more times for different time
durations as described above, the resistance value can be
measured at points closer to the saturated value by virtue
of the prolonged voltage application. Thus, the removal
of defective products due to common faults can be
accomplished.

Also, when the insulation resistance is measured
with a shortened voltage application time, it becomes
possible to remove fault - containing defective products
that exhibit the behaviér of variations in the resistance
value until the saturated value is reached.

In the screening process in which the insulation
resistance is measured by applying a voltage to monolithic
ceramic capacitors, the voltage application time that
causes the maximum difference in resistance between non -
defective and defective products and therefore that allows
the easiest selection therebetween is not necessarily a
long time duration as described above. Therefore,

measuring the resistance value with a voltage applied for

because of a | owered saturated

n non
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improvement in the accuracy of screening fault - containing
defective products.

Further, as shown in Fig. 2, the resistance value

5 of defective does not change fixedly. For example, when
fault - containing defective products 1_ and 2 are measured
at a time of 2 sec., the resistance value of the fault -
containing defective product 2 is lower than that of a non
- defective and therefore, the fault - containing defective

10 product 2 can be easily found defective at first sight.
On the other hand, since the resistance value of the fault
- containing defective product 1 is little different from
that of the non- defective, the fault - co_ntaining defective
product 1 can not be easily found defective. However, if

15 the fault - containing defective product 1 is measured at a
time of 32 sec., since it is found that the resistance
value of the fault - containing defective product 1 is
largely different from that of the non - defective, the
fault - containing defective product 1 can be found

20 defective.

As mentioned above, finding of non -~ defective -
defective can be assured by measuring the resistance value
at two or more kinds of different time durations.

Additionally, in Fig. 2, it seems that

25 defectiveness of both the products can be found by

Qoo7
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measuring them at a time of 32 sec. However, the fault -
containing defective product 2 displays the low resistance
value on the whole by chance, and there is a case

different from this example as the case may be in which

ows

the resistance value recovers in accordance with time

elapse. Therefore, it cannot be simply said that a longer
time duration presents a better result. Higher efficliency
can be achieved by using a short time duration and a long
time duration properly.

In addition, the value of the applied voltages as
well as the application time and number of applications of
the voltages for the screening may be arbitrarily chosen
depending on the capacity and the 1ike of ceramic
capacitors.

As described hereinabove, according to the present
invention, the insulation resistance is measured with a
voltage applied to ceramic capacitors for two or more
kinds of different time durations. Therefore, <the
screening accuracy of fault - containing defective products
that exhibit behavior of various resistance values is
improved to a substantial extent so that defective
products can be removed with reliability. As a result,
the fault occurrence ratio in use of ceramic capacitors

can be lowered.
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contai ning defective products). This poses a problemthat def ect ive
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met hod for screerfing c&rafic* capacitors, whi €h al l ows an i the

screeni ng accura%ﬂ fsal.gltamganial ni ng defective products
behavi or of

1. A method for screening ceramic capacitors, comprising
a step of measuring insulation resistance with a voltage
applied to ceramic capacitors for two or more kinds of

5 different tiﬁe durations.
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present invention provides a nmethod for screening ceram c capacitors,
conprising a step of measuring the insulation resistance by applying a
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durations. In the screening of ceramc caﬁaa tors; measurin
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The invention provides a screening method which

F THE DISCLOSURE

allows an accurate removal of defective products of
ceramic capacitors. The insulation resistance is measured

5 with a voltage applied to ceramic capacitors for two or
more kinds of different time durations, whereby fault -
coni:aining defective products that exhibit behavior of
various resistance values are removed. Thus, the accuracy
of screening ceramic capacitors is improved.

10

15

20

25



-4- G RETasisdfanca:al 2 wed 4rs ghaser” P UniiRIREEE ) il ue with a vol tage g,
applied for a long tinme makes it possible to renove common faulty defective
products of | ow saturated values. Al so, a neasurenent with a shortened

vol tage application tine makes it possible to renove fault -

eet Has Been Reilaced

| T

FI1G.1

Non — defective (A)

= _/ Variation
-__,ﬁfn_——-- example (D)
ot =

Defective (B)

variation example (C)

Reslistance value

Voltage application time



{ RECEIVED B6/89 18:45 1995 AT 5336694 PAGE 12 (
conteai ni ri@s défasctitvel pr @Basc s 13vat exhi bit 5@ ugp (Qf vari ous resistance lmnz

val ues by the tinme when the saturated value is reached. Such neasurenents
of resistance value with different tine durations of voltages can elimnmnate
any |l eaks in the screening of fault - containing defective products, so
that an increased accuracy can be attained. BRI EF DESCRI RfL QN Etélr:rRe lace
DRAWNGS Fig. 1 is a characteristic view show ng the rel at 'HII

vol t age application time and resistance value in cer

FIG.2

Charging time — Resistance characteristic

L] LIS L] L) L] L ] 1 L 3 L] LJ L Ll L] L] L l L Y 1] L4

- i Nan — defective .
]
c 10 b
(oa - Fault —containing ! {
= . defective product 1 -
g |
o N
o .
2 = =
o
-l
: 9 j
o - Fault — containing .
d i ' defective product 2}
P
0
o L -
i
&=

8 -
)- -~
_ J
i 2 2 g ¢ o1 . 4 g a2 ¢ oo b o a2

3 2sec 4 32sec
Charging time LOG (msec)



Fig. 2is a gr

tirhre dfir ati ons.

Her ei nbel ow,

aph i-n which the resistance value is neasured at different
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS -

an enbodi'nent .- of the present invention is descri bed:

‘"The present invention . provides a nethod for screening defective

the final process of the manuf act ure of nonol'ithic ceram c capacitors,
met hod conprising the step of applying a-vgl tages of . &ﬂﬁ—e+—ﬁ9+e—$h+s—+s—
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SPECIFICATION_

TITLE OF THE INVENTION

Method for Screening Ceramic Capacitors
BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a screening
method for removing defective pieces of low insulation
resistance out of ceramic capacitor products.
2. Description of the Prior Art }

In the . manufacturing process of ceramic
capacitors, at iﬂé final step, the insulation resistance

is measured and products of low resistance values are

screened in order to remove defective pieces due to faults

of capacitor elements (voids, delaminations, cracks, etcw)

that have occurred during manufacture.

Conventionally, for enhancing the accuracy of the

" screening as described above, there have been adopted such

resistance due to some fault.

methods as increase in the measurement voltage, polarity
inversion in measurement, increase in the measurement time
duration, and ﬁhe like.

Fig. 1 plots the resistance - time characteristic
(hereinafter, referred to as charging characteristic) of a
non - defective monolithic ceramid capacitor and another

monolithic- ceramic capacitor having a Iow insulation

This is the feplacement sheet
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Date: 27 DEC 1995 - -5 kinds of different time durations one after"
anothef’ to a ceranic capacitor, whereby the |nsulat_gﬂ,LgsLsLan@e—ks——

measured in each time .duration, in order to renove .any defective products

. due to any faults of elenents that have occurred |anng_aanuLaekaﬁrﬁg~‘

process. _
-2 =

fhe charging characteristic of the non - defective
ceramic capacitor shows a variation of résistance value
along a curve (A) versus time elapse.

More specifically, the resistance increases
linearly in proportion to time until the charging is
completed. The resistance is saturated to a resistance
value of a dielectric és an insulator when the charging
comes to an end.

In contrast, the charging characteristic of a
defective ceramic capacitor having a fault generally draws
a curve (B), because of a lowered saturated value of a
dielectric, as described above, that has lowered in the
insulation resistance value due to the fault.

Accordingly, for the screening of  ceramic
capacitors, it becomes easier to select between non -.
defective and defective products when the measurement is
effected for longer time durations and when the resistance
value is measured at points closer to the saturated value.

In actual cases, .however, when minute current
paths formed at inter - element fault portions of a ceraﬁic
capacitor are invelved, the ceramic capacitor may, in some
cases,.partly fuse during the course of the.chargingptimeﬂ
8o that the-1owering of resistance ié'recovereﬁ aé éﬁdwn
by a curve (C) or conversely that the resistance valﬁé?

lowers with deteriorationcgrdwing_witm,time,-as=shown.bﬁ a

This is the replacement sheet
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Wth such neasurenment of the insulation resistance by applying a voltage

twb or 'hore times for different time durations as descri bed above, the _
resi stance val ue can be neasured at -points closer to the saturated -value by .
virtue of the prol onged vol tage application. Thus,fthe renoval of

defective products due to <common “faults can bé acconplished Al so,
when the insulation resistance is neasured pth a shFrtened vol t age
application time, it becomes possible to renove fault - containing

defective prod%&&%e (D).

In other cases, the path itself has-seﬁiconductorf
like properties so that the resistance value may vary due
to heat generaﬁion during the paésage of a current.

Thefgfbre, it can no longer be said that longer
time durations are always preferred as the time duration _.
that allows the easiest selection of defective products by
the behavior of fault portions (a time duration that
causes the largest difference in resistance between non -
defective products and fault - containing defective
products). This posés a problem that defective pieces
cannot be removed out of the products with reliability.
SUMMARY OF THE INVENTIOﬁ

An object of the present invention is therefore to
‘provide a method for screening ceramic capacitors, which
allows an improvement in the screening accuracy of fault -
conﬁaining defective products exhibiting behavior of
various resistance values so that defective pieces can be
prevented from mixing in the final products.

In order to achieve the above object, the presént
invention provides a method for screening ceramic
capacitors, comprising a stép-of measuring.the insulation
resistance by applying a voltage to ceramiéicagacitors-fbr'
two: or more kinds of different time*duratioﬁs. |

R In the screeninq_of'ceramic'capacitors, measufiﬁg_

This is the replacement sheet
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that exhibit the behavior of variations in the resistance value until 'the
saturafed value is reached. In the screening process—i ' e '
insul ation resistance is nmeasured by applying a voltage to nonolithic }
ceram.c capacitors, the voltage application tine thatrcauses the maxi mum
difference in resistance between non - defective and!defective products and
therefore that allows the easiest selectL;ﬁtherebetmeen is not necessarily
along tinme duration as described above. Therefore, measuring the

resi stance vaI%%\Mtrla.voltage applied for
€ resistance "at a point closer to the saturated value

with a voltage applied for a long time makes it possible
to remove common faulty -defective products of low
saturated values.

Also, a measurement with a shortened voltage
application time makes it possible to remove fault -
containing defective products that exhibit behavior of
various resistance values by the time when the saturated
value is reached. Such measurements of resistance value
with different time durations of voltages can eliminate
any leaks in the screening of fault - containing defective
products, so that an increased accuracy can be attained.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a characteristic view showing the
relationship between voltage application time and
resistance value in ceramic capacitors.

Fig. 2 is a graph in which the resistance value
is measured at different time durations.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinbelow, an embodiment of the presént
invention is descxibed.

The present invention provides a method for
screening defective products in the final process of fhe
manufacture of monolithic ceramic capacitors, the method

comprising the step of applying a voltages of two or more
This is the replacement sheet

pate: 97 DEC 1835



Thi,s is the replacenent ‘sheet Date: 27 DEC 1995 -6- two or nore kinds
of different time durations allows | nprovenent in the—aeguLacy_QL_sngg_lng

fault- containing defective products. Further,. as shown_in Fig. 2, the
resi stance val ue . . o

-5 -
kinds of different time durations Qne-after another to a
ceramic capacitor, whereby the insulation resistance-is
measured in each time duration, in order to remove any
defective products due to aﬁy faults of elements that have
occurred in the manufacturing process.

With such measurement of the insulation resistanée
by applying a voltage two or more times for different time
durations as described above, the resistance value can be
measured at points closer to the saturated value by virtue
of the prolonged voltage application. Thus, the removal
of defective products due to common faults can be
accomplished.

‘Also, when the insulation resistance is measured
with a shortened voltage application time, it becomes
possible to remove fault - containing defective products
that exhibit tﬁe behavior of variations in the resistance
value until the saturated value is reached.

In the screening proceés'ih which the insulation
resistance is measured by applying a voltage to monolithic
céramic capacitors, the voltage aéplication time that
causes the maximum difference in resistance betweén non -
defective and:defeqtive-products and?therefore that allows
the easiest selection therebetween is not. necessarily a
long time duration as deséribed: above. Therefore,

''''' measuring the resistance value with a voltage applled for

ThIS is the replacement sheet
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- of defectlve does not change fixedly. For exanple, when fault- containing

defectlve products 1 and 2 are neasured at -a time of _2 sec. ~the resistance.
val ue of the fault- containing defective product 2 iis lower than that of a
non -defective and therefore, the fault -containing defective product Z can -
be easily found defective at first sight. On the other hand, since the

resi stance value of the fault - contai nin.gd:le_f.ectlveleroduct lislittle
different fromthat of the non-defective, the fault-'tontaining defective,

product 1 can got, bg.egglly fl_&u Al dgkechi ¥Eur Ve Sihe | fiurations allows

improvement in the accuracy of screening fault - containing

defective products.

Further, aé shown in Fig. 2, the resistance value
of defective does not change fi#edly; For example, when
fault - containing defective products 1 and 2 are measured
at a time of 2 sec., the resistance value of the fault -
containing defective product 2 is lower than that of a non

‘- defective and therefore, the fault - containing defective
product 2 can be easily found defective at first sight.
On the other hand, since the resistance va;ue of the fault
- containing defective product 1 is little different from
that of the non- defective, the fault-éontaining defective -
product 1 can not be easily found defective. However, if
the fault - containing defective product 1 is measured at a
time of 32 sec., since it is found that the resistance
value of the fault - containing defective product 1 is
largely different from that of the non - defective, the
fault - contéining defective product 1 can be found
defective.

As mentioned.above, finding of non - defective -
defective can be assured by measuring the resistance value
at two or more kinds of different time durations.

‘Additionally, in Fig{ : 2; it seems that
-defectiveness of both the products can be found by

This is the r_eplaéeme_nt sheet
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the fault- containing defective product 1 is neasured at a tinme of 32 sec.,
since it is found.that the resistance val ue of,the'fﬁELLe;nggﬂigLﬂLﬂg,_,
defective product 1 is largely different fromthat of n - defectiYi
‘the fault - containing defective product 1 can .be found defective. As

menti oned above, finding of non - defective - defective can be assured by.

measuring the resistance value at two or_nmpye_kKinds of different tine
durations. Additionally, in Fig. 2,. it seens ! that

measuring them at a time of 32 sec. However, thé fault -
containing deféctive product 2 displays the low fesistance
value on the whole by chance, and there is a case
different from this example as the case may be in which
the resistance value recovers in accordance with time
elapse; Therefore, it cannot be simply said that a longer
time duration presents a better result. Higher efficiency
can be achieved by using'a.short time duration and a long
time duration properly.

In addition, the value of the applied voltages as
well as the application time and ﬁumber of applications of
the voltages for the screening may be arbitrarily chosen
depending on the capacity and the 1like of ceramic
éapacitors.

As described hereinabove, according to the present
invention, the insulation resistance is measured with a
voltage applied to ceramic capécitors for two or more
kinds of different time durations. - Therefore, the
screening accuracy of fault - containing defective products
that exhibit behavior of various resistance values is
improved to a substantial extent so that deféctive-
products can be removed with reliability. As a result,
the fault occﬁrrence ratio in use of ceramic.capacﬁtors

can be lowered.
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‘def.ectiveness of _both: the products can be found by This Is the

repl acenent sheet Date: 27 DEC 1995 - 7 - neasuring themat a time of 32
sec. - However, the ”mumﬂmn U defective product 2 displays the |ow
resi stance val ue ontIsi! WxoIEE fMance, and there is a case
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What is claimed is:

1. A method for screening ceramic capacitors, comprising

a step of measuring --:i-.ﬂhéiil“étion resistance with a voltage
applied to ceramic capacitors for two or more kinds of

different time durations.

This is the replacement sheet

Date: 91 pEC 199



-d|fferent fromthis'exanple as the case may be in which the resistance
val ue fecovers in accordance with tine el apse. Therefore, it cannot be
sinply said that a longer tinme durati-on presents a better result. Higher
efficiency can be achieved by using a short tinme duration and a long tine
duration properly. In addition,
as the application tinme and nunber of applications of
screening nay be arbltrarlly chosen dependi ng on the capaC|ty and the Ilke

of ceramc

FIG.1

the value of the applied voltages -as wellj

Non — defective (A)

Resistance value

' Variation
W example (D)
/

Defective (B)

variation example (C)

Voltage application time
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capaci.tors. As described hereinabove, according to the present invention,
the insulation resistance i $ measured with a vol tage applied to ceramc
capaci-tors for two or nore kinds -of different tine durations. -
Therefore, the screening accuracy of fault- containing defQE%Lxg_Q_Qdugrs -
t hat exhi bi t behavi or of various resistance values is—nproved to a
substantial extent so that defective products can be Fﬁﬁﬂnﬁrwwf+r———————
reliability. As a result the fault occurrence ratio in use of ceram c-
capacitors . .

-2-

FIG.2

Charging time — Resistance characteristic
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- can, qulomered Thi's is the replacenent sheet Date: 27 DEC 1995 8- What
is claimed is: 1. A nethod for screening ceram c capacitors, conprising a
-step of measuring isulation resi-stance mnth_a_yoltage

for Screening Ceramic Capacitors

ABSTRACT OF THE DISCLOSURE

The invention provides a screening method which
allows an accurate removal of defective products. of
ceramic capécitors, The insulation resistance is measured
with a voltage applied to ceramic capacitors for two or
more kinds of different time durations, whereby fault -
containing defective products that exhibit behavior of
various résistance values are removed. Thus, the accuracy

of screening ceramic capacitors is improved.
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Tgu(OFTHEABSTRACT . \

The invention provides a screening method|Lwhaen.

allows an acqurate removal of defective pfoducts of.
ceramic capacitors. The insulation resisfancé.is measured:
with a voltage applied to ceramic capacitors for two or
more 'kinds‘ of different time durations, whereby fault -
containing defective .products that exhibit behavior of
various resistance values are rembved. Thus, the accuracy

of screening ceramic capacitors is improved.
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