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General Introduction

[HHEC

The Multilayer Ceramic Chip Capacitors supplied in bulk, cassette or taped & reel package are ideally
suitable for thick-film Hybrid circuits and automatic surface mounting on printed circuit boards.

Mainly used in electric circuit for by-pass, filtering and smoothing circuit.

€ Shapes and Dimensions

Solder Metal
Barrier

External Electrodes
Inner Electrodes

Dimension (mm) [inches] C =¢g-¢

Cross Section

A - N

Tmax.  BWmin Bmin.

t

C : Capacitance

0.33 0.10 0.20
[.013] [.004] [.008]

g, : Dielectric constant in the air
¢ : Proportional dielectric constant

ElAstyle L W

0201 0.60+0.03 0.3040.03
[.024+.002] [.011+.002]

0402 1.00+0.05 0.5040.05

[.039£.002] [.020+.002]

0.55 0.15 0.30
[.022] [.006] [.012]

A : Overlap Area
t : Dielectric Thickness

0603 1.60+0.10 0.8010.10
[.063£.004] [.031£.004]

1.00 0.15 0.40
[.039] [.006] [.016]

N :Layers

0805 2.00£0.20 1.2510.20
[.079£.008] [.049+.008]

1.45 0.20 0.70
[.057] [.008] [.028]

1.80 0.30 1.50
[.071]  [.012] [.059]

1206 3.20+0.30 1.600.20
[.126+.012] [.063+.008]
1210 3.20+0.30 2.5010.20

[.126£.012] [.098+.008]

2.60 0.30 1.60
[.102] [.012] [.063]

1808 4.60+0.30  2.00£0.20
[181+.012] [079+.008]

220 030 250
[087] [012] [098]

1812 4600.30  3.20:0.30
[181+.012] [126£.012]

300 030 250
[118] [012] [098]

1825 46010.30  6.35:0.40
[181£.012] [.250+.016]

340 030 250
[118] [012] [098]

2208 5.70t0.40  2.00%0.20
[220+.016] [.197+.008]

220 030 350
[087] [012] [137]

2211 5701040  2.80%0.40
[220+.016] [110+.016]

300 030 350
[118] [012] [137]

340 030 350
[133] [012] [137]

2220 5707040 _ 5.00%0.40
[220+.016] [197+.016]
2225 5707040  6.35%0.40

[220+.016] [.250+.016]

340 030 350
[133] [012] [137]

€ Nominal Capacitance and Tolerance

1. Standard Combination of Nominal Capacitance and Tolerance

2. E Series (Standard Number)

Class EIA Tolerance Nominal Capacitor k- Application Capacitance
Symbol Series

I NPO J (£5%),K (+10%) E-12 E-3 1.0 2.2 4.7

n XTR K(+10%), M(+20%) E-3,E-6 E-12 Series E-6 1.0 15 2.2 33 47 6.8
X7T K(£10%), M(+20%) E-3,E-6 Series E12 1.0 1.2 15 1.8 2.2 2.7 3.3 3.9 4.7 56 6.8 8.2
X7P K(+10%), M(+20%) E-3,E-6 Series
X6S K(+10%), M(+20%) E-3,E-6 Series
X5R K(+10%), M(+20%) E-3,E-6 Series




General Introduction

@ EIA Designations

For Class | Dielectrics

For Class N Dielectrics

[HHEC

Coefficient of Multiplier applicable | Tolerance of temp. Low Temp. High Temp. Max. % AC
capacitance to column coeff.(ppm/ “C) Symbol Symbol Symbol
(ppm/ °C) 9
-55°C X +45C 3 +1.0% A
0.0 c -1.0 0 30 G 30C Y +65C 4 +1.2% B
1.0 M -10 1 60 H +10°C 7 +85°C 5 +2 .29 C
15 P -100 2 120 J +105C 6 +3.3% D
22 R -1000 3 250 K +125C 7 +4.7% E
3.3 S -10000 4 500 L +150°C 8 +7.5% F
4.7 T + ° 1000 M +200C 9 +10.0% P
7.5 U +10 6 2500 N +15.0% R
+100 7 +22.0% S
+1000 8 +22% 1-33% T
+10000 9 +22% /-56% U
+22% /-82% v
Ex.. COG Negative 0+30ppm/ C .
U2) Negative  750+120ppm/ C = e 152:2 o 82%

#Operating Temperature Range

Class  EIA Symbol Dielectric Code Temperature Range(“C} Capacitance Change Reference Temperature
I NPO N -55C~+125C 0+30 ppm/C 25C
SL L -25C~+85C +350/-1000 ppm/C 25C
n X7R X -551C ~ +125°C +15% 25C
X6S S -55C ~ +105C 22% 25C
X7P P -55C ~ +125°C +10% 25C
X7T T -55°C ~+125C +22% 1-33% 25C
X7S R -55°C ~+125C +22% 25C
X5R B -55C ~ +85C +15% 25C
@ Dielectric Material — Aging Rate
ACIC( %) Aging Rate Aging Rate
2 NPO: 0
0 IH” X7R/X5R : 1 ~4 % [ decade
2 %\‘““*1 | NPO Y5U/Z5U : 4~6% / decade
4 N - Y5V : 6~10 % / decade
% N ~{ T After performing De-Aging at 15015 “C for 30 minutes and
N N L ‘"“‘--..____“XSRJXTR Placement at room temperature for 48 hours.
‘\ \\ M
—10 \ -H"“‘-\
12 AN =2l
~
A4 N Y5U/Z5U
'\
-16 SN
48 ~ Y5V
0 10 100 1000
(48Hr) hour
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Technical Specifications
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Specifications & Test Conditions

ltem Specification Test Conditions
Operating Char. Operating Temp.
Temperature NPO(N) -55°~ +125°C
X7R (X) -55°C~ +125°C
X5R (B) -55°C~ +85°C
X7P (P) -55°C~+125°C
X7T(T) -55°C~+125°C
X6S (S) -55°C~+105°C
Visual No abnormal exterior appearance Visual Inspection
Capacitance Within the specified tolerance rglf"](? " Frequency Voltage
Quality Factor Class I (NPO):
More Than 30pF : Q =1000 C<1000pF 1MHz+10% 1.0+0.2Vrms
30pF & Below: Q=400+20C (C: Cap., pF) C>1000pF 1KHz+10%
Dissipation Class I (X7TR/X5R/X7P/X7T/X6S): C =10uF 1KHzt10% 1.0£0.2Vrms
Factor Please check the summery of specification of 0.5£0.2Vrms
each product series C >10uF 120Hz+20% 0.5+0.2Vrms
Perform a heat temperature at 150+5°C for
30min. then place at room temp. for 24+2hrs.
Insulation 10,000MQ or 500/C Q, whichever is smaller gﬁzlr'gg ;ﬂ;a?gaigt:g:o“age
Resistance for rated voltage>10V and greater 100/C Q Charge-discharge current shall be less than
for rated voltage<10V. 50mA current.
X1/¥Y2 and X2: 10GQ min Applied voltage: 500V charge time 60 sec
i . . . ) 200% /150%/120%/100% Rated Voltage For
\?\:ﬁ:?sct:;cd E;gﬁg:::c breakdown or mechanical information which product has which applied
Voltage (DWV) voltage, please contact with HEC sales

(Unless otherwise
stated on product

representative. Voltage ramp up rate =500v/sec for
1~5 sec. charge/discharge Current is less than
50mA. # Withstanding voltage testing requires

descriptions) . . . . . .
X1/Y2 and X2 immersion of the element in a isolation fluid prevent
arcing on the chip surface, at voltage over 1000Vdc.
X Capacitor : Applied voltage 1075Vdc(4.3Ur)
Y Capacitor: Applied Voltage 1500Vac
For 1 Min. Current limited to less than 50mA
Temperature Char. Temp.Range  Cap.Change  Classk:
Capacitance NPO(N)  -55'C~+125°C + 30ppm/C cu:gcsi-l? 1 [C1(T2-T1)] x 100%
Coefficient X7TR (X)  -55°C~+125°C  +15% (C2 C‘1)IC1 < 100%
= o
XER(B)  55°C~1+36°C +15% T1:Standard temperature(25<C)
X7P (P) 55°C~+125°C *10% T2:Test t:mp:rat%?ea ah
X7T(T) '5520'""12516 * 22(;/“"33% C1:Capacitance at standard temperature
X6S (S) -55°C~+105°C +22% C2:Capacitance at test temperature

Adhesive Strength
of Termination

No indication of peeling shall occur on the
terminal electrode.

= 0603 size : 5N(= 0.5 Kg-f)
> 0603 size : 10N(*1.0 Kg-f)

pull force shall be applied for
10+1 sec.
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Technical Specifications

Specifications & Test Conditions

Item

Specification

Test Conditions

Resistance to

No mechanical damage or capacitance
change more than the following table.

The board should bend 1.0mm with a rate of 1.0

Flexure of mm/sec. R230 _‘l’_
Substrate Char. Capacitance Change pd Bending
NPO(N) = + 5.0% ofinitial value = Limit
X7R (X) = +12.5% of initial value | |
X5R (B) = +12.5% of |.n|F|jaI value [ 45Hmm  45Hmm |
X7P (P) = + 12.5% of initial value
X7T (T) < +12.5% of initial value
X6S (S) = + 12.5% of initial value
Solderability More than 90% of the termination surface Solder Temperature : 245:5°C

should be soldered so the metal part does not
come out or dissolve .

[

Dip Time : 5+ 0.5 sec.
Immersing Speed : 25£10% mm/s

Solder : Lead Free Solder
Flux . Rosin
Preheat : At 80~120 C For 10~30 sec.

Resistance to Appearance No mechanical damage shall Class Il capacitor shall be set for 48+ 4 hours at
Soldering Heat occur room temperature after one hour heat treatment
Capacitance Class I (NPO): at 150 +0/-10°C before initial measuring.
Within 2.5% or +0.25pF, Preheat : at 150+10°C for 60~120sec.
whichever is larger of initial value Dip : solder temperature of 260+5C
Class1I: Dip Time : 10 * 1sec.
Char. Cap. change Immersing Speed : 25510% mm/s
X7R(X) Within + 10% Flux : Rosin
X5R(B) Within + 10%
X7P(P) Within + 10% Measure at room temperature after cooling for
X7T(T) Within £ 10% Class I : 24 £ 2 Hours
X6S (S) Within £ 10% ClasslIl: 48 £ 4 Hours
Q/Tand To satisfy the specified initial value
Insulation To satisfy the specified initial value
Resistance
Temperature Appearance  No mechanical damage shall Class 1T capacitor shall be set for 48+4 hours
Cycle oceur at room temperature after one hour heat

A\
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Capacitance Class 1 (NPO):
Within 2.5% or +0.25pF,
whichever is larger of initial value

Char. Cap. change
X7R(X) Within + 7.5%
X5R(B) Within £ 7.5%
X7P(P) Within = 7.5%
X7T(T) Within = 7.5%
X6S(S) Within + 7.5%

Q/Tand To satisfy the specified initial

value
Insulation To satisfy the specified initial
Resistance  value

treatment at 150 +0/-10 °C before initial
measuring.

Capacitor shall be subjected to five cycles of
the temperature cycle as following:

Step Temp.(C) Time(min)
1 Min Rated Temp.+0/-3 30
2 25 3
3 Max Rated Temp.+3/-0 30
4 25 3

Measure at room temperature after cooling for
Class I : 24 £ 2 Hours
Class1l: 48 t 4 Hours
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Specifications & Test Conditions

Test Conditions

Item Specification
Humidity Appearance  No mechanical damage shall
occur

Capacitance Class I NPO:

Within 5.0% or £0.5pF, whichever

is larger of initial value

ClassI:

Char. Cap. change

X7R(X) Within £ 15%

X5R(B) Within + 15%

X7P(P) Within + 15%

X7T(T) Within + 15%

X6S(S) Within + 15%
Q 30pF & over : Q =350
Class | 10 to 30pF : Q=275+2.5C

30pF & below: Q=200+10C

Tand please contact with HEC sales
ClassI

Insulation 1,000MQ or 50/C Q, whichever is
Resistance smaller for rated voltage>10V
and greater 10/C Q for rated

Class Il capacitor shall be set for 48+4 hours at
room temperature after one hour heat treatment
at 150 +0/-10 ‘Cbefore initial measure.

Temperature : 40+ 2 C
Relative humidity : 90 ~95%RH
Test Time : 500 +12/-0 hr

Measure at room temperature after cooling for
Class 1 : 24 £ 2 Hours
ClassIl: 48 £ 4 Hours

voltage=10V. (Cin Farad)
Class I capacitors applied DC voltage (followin
High Temperature Appearance No mechanical damage shall table) is apglied for 0‘;2 hour at max?mu(m g
Load occur

(Life Test) Capacitance Class I NPO:

Within 5.0% or £0.5pF, whichever

is larger of initial value

Class1I:
Char. Cap. change
X7R(X) Within + 15%
X5R(B) Within + 15%
X7P(P) Within + 15%
X7T(T) Within + 15%
XBS(S) Within + 15%
Q 30pF & Over : Q =350
Class 1 10 to 30pF : Q=275+2.5C
30pF & Below: Q=200+10C
Tand please contact with HEC sales
Classll

Insulation 1,000MQ or 50/C Q, whichever is

Resistance  gmaller

o1

operation temperature +3°C then shall be set for
4814 hours at room temperature and the initial
measurement shall be conducted. Applied
Voltage :

For information which product has which applied
voltage, please contact with HEC sales
representative

Temperature : max. operating temperature

Test Time : 1000 +48/-0Hr
Current applied : 50 mA max.

Max. Measure at room temperature after cooling
for Class I : 24 + 2 Hours Class I1: 48 + 4 Hours

@ Holy Stone
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Specifications & Test Conditions

ltem Specification Test Conditions
Vibration Appearance No mechanical damage shall Solder the capacitor on P.C. board.
occur

Capacitance Within the specified tolerance

Q/Tand To satisfy the specified initial
value

Vibrate the capacitor with an amplitude of
1.5mm P-P changing the frequencies
from 10Hz to 55Hz and back to 10Hz

in about 1 min.

Repeat this for 2 hours each in 3
perpendicular directions.

'@;\7 Holy Stone
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Technical Specifications

Specifications & Test Conditions

ltem Specification Test Conditions

Operating Char. Operating Temp.
Temperature NPO(N) -55~ +125°C

X7R (X) -55°C~ +125°C

X78 (R) -55°C~ +125°C

X5R (B) -55°C~ +85°C

X6S (S) -55°C~+105°C
Visual No abnormal exterior appearance Visual Inspection

Char. Frequency Voltage
Capacitance Within the specified tolerance NPO
Quality Factor Class I (NPO):
More Than 30pF : Q =1000 C<1000pF 1MHz£10% 1.0£0.2Vrms
30pF & Below: Q=400+20C (C: Cap., pF) C>1000pF 1KHz+10%

Dissipation Class II (X7R/X5R/X7P/XTT/X7S/X6S): C =10uF 1KHZz+10% 1.0+0.2Vrms
Factor Please check the summery of specification of 0.510.2Vrms

each product series C >10uF 120Hz+20% 0.5%0.2Vrms

Perform a heat temperature at 150+5°C for
30min. then place at room temp. for 24+2hrs.

Insulation 10,000MQ or 500/C Q, whichever is smaller Applied Voltage: Rated Voltage Charge Time :
Resistance for rated voltage>10V and greater 100/C Q 6015 sec. Charge-Discharge current shall be less

for rated voltage<10V. than 50mA current

. . . 250% of the rated voltage for 1~5 sec.

Dielectric No dielectric breakdown or mechanical . .
Withstand breakdowrn charge/discharge Current is less than 50mA
Voltage (DWV)

(Unless otherwise
stated on product

descriptions)

Temperature Char. Temp. Range Cap. Change Classl:

Capacitance NPO(N) ~ -55C~+125°C  +30ppmic  [C2CVCI(T2 TN 100%

Coefficient X7R (X) ‘55DC"' +125°C +15% (aCS2S_C1 )J‘C.-[ y 1000/
X7S (R)  -55°C~+125°C  +22% ° o
X5R (B)  -55°C~ +85°C +15% T1:Standard temperature(25°C)
X6S (S) 55°C~+105°C L 209, T2:Test temperature

C1:Capacitance at standard temperature
C2:Capacitance at test temperature
0.2Vrms shall be applied.

Adhesive Strength
of Termination

No indication of peeling shall occur on the
terminal electrode.

= 0603 size : 5SN(= 0.5 Kg-f)
> 0603 size : 10N(*1.0 Kg-f)

pull force shall be applied for 10+1 sec.

@ Holy Stone
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Specifications & Test Conditions

Item

Specification

Test Conditions

Resistance to

No mechanical damage or capacitance
change more than the following table.

The board should bend 1.0mm with a rate of 1.0

Flexure of mm/sec. R230 _‘l’_
Substrate Char. Capacitance Change y Bending
NPO(N) = + 5.0% ofinitial value = Limit
X7R (X) = +12.5% of initial value | |
X7S (R) = +12.5% of !n!t!al value [ 45t1mm  45+1mm |
X5R (B) = +12.5% of initial value
X6S (S) = +12.5% of initial value
Solderability More than 90% of the termination surface Solder Temperature : 245:5°C

should be soldered so the metal part does not
come out or dissolve .

[

Dip Time : 5+ 0.5 sec.
Immersing Speed : 25£10% mm/s

Solder : Lead Free Solder
Flux . Rosin
Preheat : At 80~120 C For 10~30sec.

Resistance to
Soldering Heat

No mechanical damage shall
oceur

Class I (NPO):
Within 2.5% or +0.25pF,
whichever is larger of initial value
Class1I:
Char. Cap. change
X7R(X) = £7.5% of initial value
X7S(R) < £7.5% of initial value
X5R(B) < £7.5% of initial value
XBS (S) < £7.5% of initial value

Appearance

Capacitance

Class Il capacitor shall be set for 48+ 4 hours at
room temperature after one hour heat treatment
at 150 +0/-10°C before initial measuring.

Preheat : at 150+10°C for 60~120sec.
Dip : solder temperature of 260+5C
Dip Time : 10 £ 1sec.

Immersing Speed : 25£10% mm/s
Flux : Rosin

Measure at room temperature after cooling for
Class I : 24 £ 2 Hours
Class1l: 48 £ 4 Hours

Q/Tand To satisfy the specified initial value
Insulation To satisfy the specified initial value
Resistance
Temperature Appearance  No mechanical damage shall ClassII capacitor shall be set for 48+4 hours
Cycle oceur at room temperature after one hour heat
Capacitance Class I (NPO): ;E.Zi};?;?mgét 150 +0/-10 “C before initial
Within 2.5% or £0.25pF, : .
hich is | f initial val Capacitor shall be subjected to five cycles of
whichevers larger ot inftial value o temperature cycle as following:
Char. C‘alp‘. change Step Temp.(C) Time(min)
X7R(X) Within £ 7.5% 1 Min Rated Temp.+0/-3 30
X7S(R) Within + 7.5% ) ” P 3
X5R(B) Within + 7.5%
X65(S) Within + 7 5% 3 Max Rated Temp.+3/-0 30
4 25 3
Q/Tand To satisfy the specified initial Measure at room temperature after cooling for
a value Class I : 24 + 2 Hours
Class1I: 48 + 4 Hours
Insulation To satisfy the specified initial
Resistance value
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Specifications & Test Conditions

ltem Specification Test Conditions
Humidity Appearance  No mechanical damage shall ClassII capacitors applied DC voltage of the
occur rated voltage is applied for one hour at maximum
Capacitance Class I (NPO): operation temperature then shall be set for 48+ 4
Within 5.0% or +0 5pF, whichever hours at room temperature and the initial
is Iarger.of initia_l v.alue’ measurement shall be conducted.
Cﬁg*rss II: Cap. change Applied Voltage :Rated Voltage
X7R(X) Within + 12.5% Temperature : 40+ 2°C Relative Humidity : 90 ~
X7S(R) Within + 12.5% 95%RH Test Time : 500 Hrs Max. Current
X5R(B) Within + 12.5% Applied : 50 mA Max.
XBS(S) Within + 12.5% .
Measure at room temperature after cooling for
Class | : 24 + 2 Hours
Class1l: 48 + 4 Hours
Q 30pF & over : Q =350
Class | 10 to 30pF : Q=275+2.5C
30pF & below: Q=200+10C
Tand please contact with HEC sales
Class1I
Insulation 1000MQ or 50/C Q, whichever is
Resistance smaller for rated voltage>10V
and greater 10/C Q for rated
voltage=10V
Damp Heat/ Appearance No mechanical damage shall Class II capacitors applied DC voltage of the
Steady State occur rated voltage is applied for one hour at
(Testorthe procuct  Capacitance  Class I (NPO): Shall bo et for 484 houts atroom
under 100Vdc) Within 7.5% or 10.75pF, -
hich is | f initial val temperature and the initial measurement shall
\gllc e]\.Ire.r is larger of initial value """ 1 ted.
cr?asf' " Cap. change Applied Voltage :Rated Voltage
X7R(X) =112.5% of initial value ;i?;ﬂsga;tﬁiaigi?g% ~95%RH
X7S(R) < +12.5% of initial value C |
Test time : 500 +12/-0Hr
XSR(B) < +12.5% of initial value Current apphed * 50 mA Max.
X6S(S)  <112.5% of initial value
Measure at room temperature after cooling for
Class [ : 24 + 2 Hours
Class1l: 48 + 4 Hours
Q 30pF & Over : Q =350
Class 1 10 to 30pF : Q=275+2.5C
30pF & Below: Q=200+10C
Tand please contact with HEC sales
Class 1l
Insulation 500MQ or 25/C Q, whichever is
Resistance  smaller for rated voltage>10V

and greater 5/C Q for rated
voltage =10V. (Cin Farad)
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Specifications & Test Conditions

Item

Specification

Test Conditions

High Temperature

Appearance No mechanical damage shall

The capacitors applied DC testing voltage is

Load occur applied for one hour at maximum operation
(Life Test) Capacitance Class I (NPO): temperature then shell be set for 48+ 4 hours at
Within 5.0% or +0.5pF, whichever room temperature and the initial measurement
is larger of initial value shall be conducted.
Classll:
Char. Cap. change Applied Voltage: Rated Voltage However: The
X7R(X) Within £ 12.5% class I applied voltage 200% of rated voltage.
X7S(R) Within + 12.5%
X5R(B) Within £ 12.5% Temperature: max. operation temperature
XGS[S) Within + 12.5% Test Time : 1000 Hrs Max.
Current Applied : 50mA Max
Measure at room temperature after cooling for
Q 30pF & Over: Q =350 Class I : 24 + 2 Hours
Class I 10 to 30pF : Q=275+2.5C Class I : 48 + 4 Hours
30pF & Below: Q=200+10C
Tand please contact with HEC sales
ClassII
Insulation 1,000MQ or 50/C Q, whichever is
Resistance  smaller . For rated voltage>10V
and greater 10/C Q for rated
voltage =10V. (C in Farad)
Vibration Appearance No mechanical damage shall Solder the capacitor on P.C. board.
oceur Vibrate the capacitor with an amplitude of
Capacitance  Within the specified tolerance 1.5mm P-P changing the frequencies
from 10Hz to 55Hz and back to 10Hz
Q/ Tand To satisfy the specified initial in about 1 min.

value

Repeat this for 2 hours each in 3
perpendicular directions.
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