MIEC

MONOLITHIC (MULTILAYER) CERAMIC CAPACITORS

i

Dipped Axial Lead Type

® Part Number Description

@ @
@ Type
Symbol Type
A Axial

@ Temperature Characteristic

Temp. | Temperature | Capacitance
Charact. Range Change
NPO -55 ~ 125°C | 0+30 ppm/°C
X5R -55 ~ 85°C +15%
X7R -55 ~ 125°C +15%
Y5V -30 ~ 85°C +22%, -82%
Z5U +10 ~ 85°C +22%, -56%

@ Capacitance Value

Symbol | Cap. Value
060 6pF
6R8 6.8pF
120 12pF
471 470pF
222 2200pF
104 100000pF

R] [1o] Le] [Red =]
@ @ ) ® @

@ Capacitance Tolerance

Symbol
C

Cap. Tol.

+0.25pF

+0.5pF

+1%

+2%

+5%

+10%

+20%

NZ|IA| @M O

+80%, -20%

® Rated Voltage

Symbol Viﬂf;e
0J DC 6.3V
1A DC 10V
1C DC 16V
1E DC 25V
1H DC 50V
2A DC 100V
2E DC 250V
2H DC 500V




[ )

255+3mm

A B C D
365max | 28+1.5 | 51.0max | 102max
Dipped Axial Lead Type
® Size
Dimension unit:mm 26.210 78mm
Symbol ( ) £l
T (max) | D (max) | F (+0.8) | @d = -
|
R15 2.6 4.0 5 0.55
752 P —— (i — |
R18 3.1 5.1 0 n i
i —
v —
Ol—
: v 5.0£0.5mm 3 |
@ Packing or Pitch of Bulk —C—
Symbol | Packing O —
—C—
Blank Bulk
—— D —
A AMMO -
R REEL
D 2104 8.3204mm| | A 1B | 1.2mm MAX
—> |- | el
F 7.52+0.8 v
———C—
G 10:£0.8 5

B
_____ o
----- c
Reel Package Unit:mm
A B C D
365max | 28+£1.5 | 51.0max | 102max

|



Dipped Axial Lead Type

® Capacitance Range

Rate

Style Voltage NPO XTR X5R Y5V Z5U
6.3V 155~106 | 475~ 1226
10V 334 ~475 | 225~ 106
16V 224 ~ 225 105 105 ~ 475
R15 25V 104 ~ 155 224 474 ~ 225
50V | 010~ 103 | 221 ~ 334 104 ~ 105 | 224~ 105
100V | 010~472 | 221~ 104
250V | 101 ~272 | 102~ 333
6.3V 106 ~ 226 476
10V 685 ~ 106 226
16V 335 ~ 475 106 106
RIS 25V 684 ~ 225 335 475
50V | 392 ~333 | 474~ 105 225
100V | 392~103 | 333~474
250V | 332~822 | 153 ~154
500V | 101 ~332 | 102~ 333
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Dipped Axial Lead Type

® Electrical Characteristics

NPO

Item

Temperature Compensating

Measuring Condition

Operating Temperature

(C 1s nominal capacitance)

55 ~+4125C
Range
Temperature -
S 0 + 30 ppm/C
Characteristics
Capacitance Within the specified tolerance Shall be measured at 25°C+ 2°C at the
frequency and voltage
C=30pF : Q=1000 C=1000pF@1MHz + 20% . 1= 0.2Vrms
Q C<30pF : Q=400+20xC C > 1000pF@1KHz + 10% ., 1+ 0.2Vrms

Withstanding Voltage

No defects

Applied voltage :

Rated voltage x2.5
100V ~ 500V Rated voltage{over) x1.5
Duration © 1 to 5 sec.
The charge/discharge current 1s less than
S0mA

Insulation Resistance

More than 10G() or 500M() » pF
whichever 1s less

16Vdc product :

More than 10G{) or 100M() » pF | s s
Measurement voltage is 25Vde

whichever 15 less

‘|Apply rated voltage for 1 nunute

at25C+2Cand 70% R H max.

16Vdc product :
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MONOLITHIC (MULTILAYER) CERAMIC CAPACITORS
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® Electrical

XTR/X5R/YdV/Z3U

T

Dipped Axial Lead

Characteristics

Tvpe

Item

High Dielectric Constant

Measuring Condition

Operating Temperature

XTR= —55~+125T
X5R= —55~+85T

Range Y5V= —30~+85C
Z5U= +10~+85T
XTR/X5R= =13%
Temperature YSV= +22to0 - 82
Characteristics
Z5U0= +22to - 56%
Capacitance Within the specified tolerance
K= Dirrinx. Shall be measured at 25T+ 27T at the
25V [X7R=0.055max. (C21.00F)  |gequency and voltage
min | y5y=0 075nax.
Z5U=0.09max. NIERXSR/Y5V
Dissipation Factor Loy [XTR/XSR=0 05max. @1KHz < 10% . 12 0.2Vrms
(tan 3§ ) ¥5V=0.10max. 750
10V |XTR/X5R=0.05max. @1KHz + 10% . 0.5 0.2Vims
max. |Y5V=0.125max.
6.3V |X5R=0.075max.
Apphied voltage :
Rated voltage %25
Withstanding Voltage No defects 100V~ 500V Rated voltage(over) x1.5

Duration * 1 to 5 sec.

The charge/discharge current 15 less than
50mA

Insulation Resistance

More than 10G(} or 500M() -
whichever 1s less.

#F

16Vdc product :
More than 10G{} or 100ME} = ¢ F .
whichever 15 less.

Apply rated voltage for 1 minute
at 25T+ 2 Cand 70% RH max.

16V dc product :
Measurement voltage 15 25Vde
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MONOLITHIC (MULTILAYER) CERAMIC CAPACITORS
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Dipped Axial Lead Type

e Material List =

F £
T ——
B

T

.’f Multilayer Ceramic Chip 7 Termination 1
Capacitor [ — Termination 2
! .-"( i Termination 3
~
S
LY
_‘t.;
® Storage A \___Dietectric —— Eleciode
1. The storage conditions should be: N
Temperature = Lower than 40°C
Humidity = Lower than 70% R.H,
2. After opening the package. please store in desiccators,
® Environmental and Test Characteristics
Item Temperature Compensating Measuring Condition
- . =)
Ternunation not to be broken or loosened
Strength of
termination Force * 8 LB mun.

Keep time @ 10+ 1 sec.

Solder temperature : 235 £ 57T

Solderability of Lead wire to be soldered vertically up to the Dipiing 1 2405 see:

coating end point.

leads At least 75% of lead surface 1s covered (contaming  Ag 2~ 5%)
(Flux shall be used)
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Dipped Axial Lead Type

® Environmental and Test Characteristics

NPO

Item Temperature Compensating Measuring Condition

Resistance to Soldering heat

e {(Whicheveris greater) i
'C=30pF : Q=1000 : L .
Q iC < 30pF : Q=400+ 20 x C EIhele:Ld“ue 1s immersed in the melted
}(C 1s nominal capacitance) isolder 1.5mm to 2mm from the main body at
‘More than 10G() or 500M() » pF.260+5C for 10 £0 5sec.
éwhmhc\-'er is less. “Let sit at room temperature for 24 = 2 hrs.
LE. 16Vdc product : :

‘More than 10G() or 100M() » y F ‘then measure.
‘whichever is less. :

Withstanding voltage No defects iPerform the initial measurement.

Exterior 53\'.'0 abnormalities :
[l "
Thermal shock

i+2.5% or+ 0.25pF

AC {(Whichever is greater) P i .
_____________________________ fo-ooomeeeeoooooooooooo.iFix the capacitor to the supporting jig in the
iC=30pF : Q=1000 isame manner and under the same conditions
Q {C < 30pF : Q=400+20x%C ias (10). Perform the five cycles according to
E((; is nominal capacitance) Ethe four heat treatments listed in the
e -~*following table. Remove and let sit at room

‘More than 10G() or S00M() + ;F - temperature for 24 + 2 hrs., then measure.
whichever is less. :

LE. 16Vdc product : [ Step 1 3 3 3
3 : : Min. Mas
-:Mo_re ﬂlan_l(}f_rﬂ or 100M(} » ¢F . TE'EJP- Operating _IPm Dpemz;ng ?.oom
‘whichever 1s less. 1@ Temp. 8- | Temp. P
----------------------------------------------------------------------- o[ Time [ 3023 15 3053 15

iPerform the imitial measurement.

Exterior ENO abnormalities




MIEC
MONOLITHIC (MULTILAYER) CERAMIC CAPACITORS

Dipped Axial Lead Type

® Environmental and Test Characteristics

NPO

Item Temperature Compensating Measuring Condition

Moisture resistance (Steady state)

AC i+ 5% or + 0.5pF
W’luchexe:ns grmtet}

c 30pF Q 350

-Tf
10pF=C<30pF : Q=275+ x C
Q : 2
C=10pF : Q=200+10xC Apply the rated DC voltage at 40 + 2°C
(C 15 uonunal capacrrance) ‘and 90 to 95% RH. for 5007 hrs.

‘More than 1000M©) or ‘iOML_l - u F “Remove and let sit at room temperature for

__
_v.hlchex or is less. : 24 = 2 hrs.. then measure.

LE. '16Vde product : : o
‘More than 1000M() or 10M() » xF _:Pcrform the mitial measurement.

'whichcx-‘er 15 less.

‘Nﬂhs‘r’mdmg voltage :‘\.'o defects i
Exterior ENO abnormalities i

- |
High temperature foadmg

:i 3% or = 03pF

= {(Whichever is greater)

“C=30pF : Q=350 .
::IOpF?{Z*iiBOpF Q=275 +2 5 x C -Apply 200% of the rated DC voltage for
Q E 2 1000 :33 hrs. at the maximum operating
<10pF : Q=200+ 10 x C '

-temperature + 2°C . Remove and let sit at
(C 1s nomunal capa{:ltau{:e)

'mom temperature for 24 £ 2 hrs., then
" measure.

[ -
“01"3 than IOOUMQ or ﬁOM,! K F "The charge/discharge current is less than
_u..h1chc\ er 15 less. S0mA

LE. :16Vdc product : _
‘More than 1000M©O) or 10MY) * ¢ F . perform initial measurement.

v-hlchex €1 15 less *100% for 100V~ 500V over.

‘Nﬂhs‘mnd:tng voltage No defects i

mrmmmrhm

Exterior :Z\o abnormalities
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Dipped Axial Lead Type

® Environmental and Test Characteristics

XTR/X5R/Y5V/Z5U

Item Temperature Compensating Measuring Condition

Resistance to Soldering heat

'XTR/XSR=+ 7 5% :
AC 1Y S5V= %205 E
1Z5U=+ 20% :

: XTR=0.03max. ‘The lead wire is immersed in the
. 25V X7R=0.055max. (C21.0uF) ‘melted solder 1.5mm to 2mm from the|
D min Y5V=0.075max ‘main body at 260 + 5°C for 10 H
o Z3U=0.09max. :0.5sec.
DF 16V iX?RfXSR=U.USmax. Ler sif at room temperature for 48 + 4
L AYSV=010max. _____ihrs then measure.
10V X TR/XSR=0.05max. :
D max. (YSV=0125max. e Initial measurement for Perform a
: av i 0] : jheat treatment at 1507}, ‘C for 1 hour.
{More than 10G() or S00M() + 1 F  whichever is less {Remove and let sit for 48 + 4 hours af
IR Elﬁv’dc product : Emom temperature.
‘More than 10G(] or 100M() » 1 F . whichever is less Perform the initial measurement.
Withstanding voltage Mo defects
Exterior ENU abnormalities i

IXTR/XSR= % 7.5% :

AC YSV=220% iFix the capacitor to the supporting jig|
________________________ iZsu=+20%  in the same manner and under the
XTR=0 03max. ssame conditions as (10). Perform thel
215V X7R=0.055max (CZ1.0uF) “five cycles according to the four heatj

min CY5V=0.075max -freatments listed 1n the followmg table.
i ‘Z5U=0.09max. ;Remo'i;e and let =it at monr]

DF b 'XTR/XSR=005max. =~ .lemperature for 48 £ 4 hus. . the

'Y 5V=010masx. imeasure.

jmmmem - it b b 1

o e I e e

) AR, X2V Lo InAs S : Min. Max

: : | Temp. .| Foom - | Foom
) 8V ORS00 Tmax. i| o O?Ff;;ﬂg Tenp. OPETHIEEFDDE Temp.

':More than 10G() or 300M{) « 4 F . whichever is less. Time | 3043 13 3053 15
LR :16Vdc product : ‘e Initial measurement for Perform af

-More than 10G{) or 100M{} - ¢ F , whichever is less.

‘heat treatment at 15077, C for 1 hour.

iRemo'i;e and let sit for 48 £ 4 hrs. A
iToom temperature.
iPerform the initial measurement.
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Dipped Axial Lead Type

® Environmental and Test Characteristics

X7R/X5R/Y5V/Z5U

Item Temperature Compensating Measuring Condition

Moisture resistance (Steady state’

IXTRXSR= 1+ 12.5% :
AC Y IV=+30% :
XTR=0.06max. _
25V XT7R=0.11max. (C21.0uF) ‘Apply the rated DC voltage at 40 = 2
min  Y5V=0.1125max “C and 90 to 95% RH. for 500 :304
.......... ESU=0135max. . _____________hrs. Remove and let sit at roon
DF 16V P XTRESR=0.10max. itemperature for 48 + 4 hrs. | the
b aOV=0Smax. o measure.
C 10V X TRXSE=0.10max. :
| max. !Y5V=01875max. ‘e Initial measurement for Perform af
| 63V XSR=0.15max. theat treatment at 150%], C for 1 hour.
"""""""""""" T iR emove and let sit for 48 + 4 hrs. Ad]
{More than 1000M () or SOM() » uF , whichever is 1ess.:1_02n]:f:e ar;g:ﬂ:‘ r *
ILR. 116Vde product : H ! ’
1 WL - 100 = _whi el i 3 .o
_______________________ More than 1000ME or LOMED » juF . whichever is les%.ipefom the inifial measusement.
[Withstanding voltage iNn defects
""""""""""""
Extenior END abnormalities i
i H
High temperature loading
KTR/XSR=%15% :
AC Y IV=+ 30% :
1Z5U=+ 30% iApply 200% of the rated DC voltage
"""“"::‘,{';E‘{;d‘déﬁ;:;""'"'"""'"""'"'"'"";'for 1000 ¥ hrs. at the maximumj
25V X7R=0.11max. (CZ1.0uF) ‘operating temperature + 2C. Removel
min 5-1—3\',:0 1125max -and let sit at room temperature for 48
Z5U=0.135max + 4 hrs. . then measure.
DF . X7R/X5R=010max.  iThe charge/discharge current is less
N 1) ' ) than 50mA.
] YAV=0.15max. .

10V EX'_'R"X}R=[J_'1Dmx' e Initial measurement for Apply 200%
i max. ;¥ 3V=0.1875max. H

T BT T e iof the rated DC voltage for 1 hour at]
6.3V X5E=0.15max. . B .
S T oo —————-ithe maximum operating temperature H

) B

iMUre than 10000 ) or S0MC) - 4 F . whichever is 1ess.iz'-|: _ Remove and let sit at rooml

oy : H
LR 116Vde product ] itemperature for 48 + 4 hrs.
EMore than 1000M (2 or 10M() = i F . whichever is less.i

———————————————————————————————————————————————————————————————————————————————

‘Perform initial measurement.

[Withstanding voltage END defects % 100% for 100V~ 500V
Exterior ENo abnormalities E

=10 -



