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FEATURES

1. Stringent dimensional tolerance allow highly reghly reliable,high speed automatic chip mounting on PCBS;

2. Terminal are plated with ni and solder,suited to flow and reflow soldering.

3. High nsulation resistance and high reliability;

4. These capacitors have temperature characteristics ranging form COG to Y5V ,applied to general electronic equipment,instrument

panel and household electrical appliances.

PE Gl b sl PERFORMANCE CHARACTERISTICS

YhERFEAR  Terminal

PEEME  Internal Electrode Layers

“hisdME  Plated Ni And SolderAg/Pd — #dE  Terminal

FIZEAET Ceramic Dielectric

1
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L W T E
0.60+0.03 0.3040.03 0.3040.03 0.1540.05
1.00£0.05 0.5040.05 0.50+0.05 0.2540.10
1.60+0.10 0.8040.10 0.80+0.10 0.30+0.10
2.0040.20 1.25+0.20 0.65+0.10 0.5040.25

0.8540.10

1.00+0.10

1.2540.20
3.2040.30 1.60+0.20 0.80£0.10 0.5040.25

1.00+0.10

1.254+0.20
3.2040.30 2.5040.20 <25 0.50+0.25
4.5040.40 2.0040.20 <25 0.50£0.10
4.5040.40 3.20+0.30 <25 0.50+0.10
5.70+0.50 5.0040.50 <25 1.004+0.25
5.7040.50 6.3040.50 <25 1.00£0.25

COGH{NPO Y5V

-565~125C -30~85C

0+30PPM/C +15% +22-82%

1000

1 103 10000
10 104 100000
100 105 1000000
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® BEREN CAPACI

1ot 7 A 1R 5% g
CODE CAPACITANCE TOLERANCE CODE Capacitance(PF)
C +0.25PF J +5%
D +0.5PF K +10%
F +1% M +20%
G +2% V4 —80-20%
© BlUE R RATED VOLTAGE
1R 9% FH % o vE R
CODE CHARACTERISTIC RATED VOLTAGE
004 4 a4\/
006 6.3 6.3V
Oo10 10 10V
Oo16 16 168V
025 25 25Vv
035 35 35Vv
050 50 50V
100 100 100V
200 200 200V
250 250 250V
500 500 500V
630 630 630V
102 1000 1000V
202 2000 2000V
302 3000 3000V
402 4000 4000V
502 5000 5000V

@ LR E COMPONENTS THICKNESS % PACKAGING CODE

Rk S {5 %
CODE THICKNESS CODE PACKAGING
P 0.30+0.03MM B 18 1k
A 0.50+0.05MM BULK PACKAGE INABAG
B 0.6540.10MM T Kt
c 0.8-4£0.10MM TAPE&REEL PACKAGE
D 0.8540.10MM
E 1.15+0.10MM
F 1.25+0.10MM
H 1.60+0.20MM
[ 1.90+0.20MM
J 2.50+0.20MM
K 3.2040.30MM
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COG (NPO) N HHEASE
COG (NPO) DIELECTRIC CAPACITORS

0.2pF~10nF

COG(NPOFHSMETHE A 43 e I i
AT E A, BT IR
PR, HCPERRRR . )Y RBTE
0= 30ppm/ ‘CULLW, #EZA{AFE %
BN/ T £0.05%, HAT4F
I S, QIELE #1000,

WH: £5%, £10%.
Preferred =5%, =10%
H CR<C10pFii} 4-0.25pF,
=+0.5pF
For values<<10pF,Preferred
tolerance is &= 0.5pF,also
available #=0.25pF

-55~125C

0=£30ppm’C

25V,50V,100V,200V

COG(NPO) is the most popular
formulation of the “temperature-
compensation ” capacitor according toEIA,
itis class | dielectric materials. COG(NPO)
ceramics offer very stable capacitor
dielectrics.And temperature coeficient is
within 0+/-30ppm/. Typical capacitance
change with frequency and voltage is
negligible at less than 0.05%.COG(NPO)
formulations show no aging characteristics.
COG(NPO) fomulation usually have a
“Q”inexcess of 1000 and shows little
capacitance.

CR<C30pF Q<1000
Cr<30pF Q=<400+20CR

106Q w E
more than 1 0GQ

2. 54% %1 76 MR
250% rated voltage

1+£0.2Vrms

CR<C1000pFHt, 1KHz
For values 1000pF:<<1KHz

CR<C1000pFH}, 1MHz
For values 1000pF:<<1MHz

25V 50V 100V 200V
-- 0.2pF ~100nF - -
0.2pF ~1.0nF 0.2pF ~470nF 0.2pF ~330nF -

05pF ~4.7nF 0.5pF ~22nF 0.5pF ~1.0nF 0.5pF —470nF

0.5pF ~10nF 0.5pF ~4.7nF 0.5pF ~22nF 0.5pF ~1.0nF
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B COG(NPO)IMEIE %% COG(NOP) DIELECTRIC CAPACITORS

RIEFE P Temperature Characteristic

TIH Typical value E
ki tandari value

 —

wREZE ACIC%

-55 -35 -15 +5 +25 +45 +65 +85+105+125
it £ Temperature (‘C)

A BUmCE B R 48 Capacitance vs. Frequency

i
L
Q
<
2
®
3
&

10KHz 100KHz 1MHz
Wi Frequency

460 %5 v PHL L il )32 B &% i 458

Insulation Resistance vs. Temperature
10,000 =

Ohm-Farads

Ktz G

o

+25 440 +60 _ +80 +100
¥ Temperature (C)

Insulation Resistance (
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X7R /R A 2
X7R DIELECTRIC CAPACITORS

100pF~4.7nF

XTRIA S B 2L 28 2 1F 3 it
IZIEHN AR R e AR,
T TR EMR, BAT DS,
TEfEHIIRE (-55C~+125C) RN
MBI EE£15% LA, 2EM 2t
E1%.

W £10%, +20%.
Preferred £10%, +£20%

-55~125C

+15%LIN
within=15%

6.3V,10V,16V,25V ,50v,100v

WiEFEME6. 3V, DF <5.0%
For6.3V: DF<5.0%
HiEHEM16VAIOVEY, DF <3.5%

For 16V and 10v: DF<{3.5%
HiEBE25VE), [, DF <2 .5%
For 25V min; DF<2.5%

X7R formulations are called “ temperatu
stable ” ceramics and fall into eia class 1
dielectric materials.
X7R is the most popular of these

100G Q&500Q ik, g AMEAE
100G Q min.or500 Q F min

intermediate dielectric constant materials. whichever is less
Its temperature variation of capacitance is
o 2. 5% il W M
within +=15% from -55to 125C. Its aging 250%
rate is 1%.
1+£0.2Vrms
1KHz

10V 16V 25V 50V 100V
100pF ~47nF 100pF ~22nF 100pF~10nF 100pF ~4.7nF --

100pF ~047 u F 100pF~0.22 1 F 100pF~0.1 u F 100pF ~47 u F 100pF ~4.7nF
10pF~22uF 100pF~10u F 100pF ~047 u F 100pF ~022 1 F 100pF ~22nF
10pF~47u F 10pF~22u F 10pF~10uF 10pF~047 u F 10pF~01uF
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R &= #FIX
B X7RAEEZZ X7TRDIELECTRIC CAPACITORS

IBEREE  Temperature Characteristic

HIEEIEE AC/C%

-75 .50 -25 0 +25 450 +75 +100 +125
IR )¥ Temperature (C)

A I AP R 148 Capacitance vs. Frequency

S
S
&}
<
kS
®
=
&

100KHz 1MHz
WiF  Frequency

Ao 45 V5 PHL S i1 )32 PR &% it 8
Insulation Resistance vs. Temperature
0,000 —

—_

==

-Farads)

Ohm
o
8

s G

Insulation Resistance (

o

+25  +40 +60 _ +80 +100
)% Temperature (‘C)
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Y5V S A 2
Y5V DIELECTRIC CAPACITORS

1000pF~10nF

YSVHUMEE 2 8L R 3 &
MTEZEs, TEMEHIE (-30~+85C)
ol B F R, +22/-82%LA,
HATRAEEE, sTUH/MYR SO
R

+80%, -20%.

-30~85C

+22%/-82%L).H
within£22%/-82%

10V,16V,25V ,50v

HUEEMM0VEE, DF <<12.50%
For 10V: DF<<12.50%
HoEd 16V, DF <9%
For 16V :9.0% max

HEEM25VLE), L}, DF <5.0%
For 25V min: 5.0%max

Y5V formulations are for general-
purpose use in a limited temperature range.
They have a wide temperature characteristic
of +22 / -82% capacitance change over the
operating temperature range of -30to +85
Y5V s high dielectric constant allows the
manufacture of the highest capacitance
value in given case size.

1006Q 5000 A E, BRFAMEVLE
100G Q min.or500 Q F min
whichever is less
2. 54% # o vE W
250% rated voltage

140.2Vrms

1KHz

10V 16V 25V 50V
10nF~033u F 10nF~01uF 10nF~033 1 F 1.0nF~10nF
22nfF~10u F 22nF~0681u F 22nF~022u F 22nF~01u F
10nF~47u F 10nF~22u F 10nF~10u F 10nF~047 1 F
10nF~10u F 10nF~47uF 10nF~22u F 10nF~10uF
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[ ] Y5V S @84 4% Y5V DIELECTRIC CAPACITORS

BEHETE  Temperature Characteristic

+20
+10
(o]
-10
-20
-30
-40 .
-50
60 L N\
-70
-80

BB E AC/C%

-65 -35 -15 +5 +25 +45 +65 +85 +105+125
i )¥ Temperature (C)

o AP S P fhea IR B 2% it 458
Capacitance Change vs. DC Bias Voltage

C/C%

g%

~]

40 60 80 100
B DC Bias Voltage

A0 %5 VE BHL 9L il 132 B &% it 4

Insulation Resistance vs. Temperature

Insulation Resistance (Ohm-Farads)

o

120 130 . 140 150 160 o170 180
)% Temperature (C)
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T AEEN T I =S E N O ik A& 5 SV L I M TR <

I RS AN RN RIS KL, IABE AR,
- A COGEIYSV A Ffril JEHF A o, 38 -1
ARAEL T LT B

Al FEPEMX Reliability Test

iR

SR Gt SN STE G
TS FA A

it H F AR B A o= Oy vk
Item Technical Specification Test Method and Remarks
— ST S 2 S S
o b 2 Bk IR ES Wk
e | DEAE B AR E IR 22 G ) o .
12k Capacitance | Measuring Frequency | Measuring Voltage
Should be within the -
Class 1 o <1000 pF 1IMHZ =+ 10%
specified tolerance. 1.0£0.2Vrms
=>1000 pF 1KHZ+10%
C<<10uF: MBPF: IKHZE10%
M s 1.0£20.2Vems
Test Frequency: 1KHZ =+ 109%
. Do < - <
P Test Voltage: 1.020.2Vrms
. C>10 uF:
Capacitance - R o R
5 MFF SR RZEHN | X7R. Y5V, MWEUME: 1202 24HZ
11 25 . N
Should be within the M HL J5: 0.5£0.1 Vrms
Class 1T . c c
specified tolerance. Test Frequency: 120+ 24HZ
Test Voltage: 0.520.1Vrms
75U WA :1 0.1 KHZ
MR 5 0.53+20.05Vrms
Test Frequency: 1 +0.1KHZ
Test Voltage: 0.5+20.05Vrms
TR AR 2 PULRENPETRESS RURE NSRS
I 2% Capacitance Measuring Frequency Measuring Voltage
DF=0.15%
Class I = 1000 pF 1IMHZ =+ 10%
1.0+=0.2Vrms
=1000 pF 1IKHZ 3= 10%
=50V 25V 16V 10V 6.3V C=10 uF:
- WA A< 1 KHZ 2= 109%
5.09
X7R (C=233uF) | MWl )i: 1.0£0.2Vrms
=2.5% =3.5%| =3.59% | =5.0¢ Test Fre - -
i EE £ T ) 596 270 > 6 5.096 =10.0% I'est Frequency: 1KHZ =+ 109
s age: 1.0F0.2Vrms
(DF,tan 8) (C = 334F) Test Voltage rms
Dissipation . N .
=25V 16V ov 6.3V C>10uF: X7R. Y5V:
Factor 11 2%
. W IIE2: 120 =24 HZ
Class II
IS JH<:0.5 0.1 Vrms
Y5V =7.09% Test Frequency: 120+=24HZ
75U (C <2 10uF) — o 1 os Test Voltage: 0.54£0.1Vrms
—_— < .-r()() = < .(,_(" < HH N > -2
—=9.09% > >% 20| UL MR AT ER: ] 0.1 KHZ
(C= 1L0uF) MR HL)1:0.5420.05Vrms
Test Frequency: 1 0.1 KHZ
Test Voltage:0.53+0.05Vrms
- T PVl E WS E R S TP Ve S EWE
N C= 10 nF, Ri=50000M Q e N
12k e P BRI [a): GO+ 5 b
24 2% v BHL Class I C>=10nF, Ri C,=500S 5 7 o s —75%
. MR AH S 25°C +5 C
(1R <o | €= 25 nE Ri=10000M @ M FE K L FEL s =50mA
Insulation C=25 nkF, Ri C,=1008S Measuring Voltage:Rated Voltage
Resi HES Duration:60+5s
eslistance < . .
. Test Humidity: =759
Class 11 Y5V C= 25 nF, Ri=4000M Q Test Temprature:25°C =+ 5°C
75U C=25nkF, Ri C,=100S Test Current:=50mA

10
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i H BRI mow gk
Item Technical Specification Test Method and Remarks
bRl SN
[ 28:300%F0€ Bk 11 28:250%405¢C LR
e fE: 1~580 /ORI ANEIE50mA
(waaglliR N ™ -
(X5 LA FE h = FEMLCC)
EDWW) , g .
AN A A A o 2 A A Measuring Voltage:
Dielectric . )
No breakdown or damage Class 1:300% Rated voltage
‘Withstanding
Class II: 2509 Rated voltage
Voltage
Duration:1~5s
Charge/Discharge Current:50mA max.
(This method excludes high-voltage MLCC)
BN K T95% K A AE80~120°C 1IELE T 4 10~30F).
IS I KK Preheating conditions:80 to 120°C;10~30s
At least 95% of the terminal electrode is | fH R (Sn/Pb:63/37) | TR} :
R
covered by new solder BEHE:235+5C R 245+ 5°C
Solderability ) ..
Visual Appearance:No visible damage B E:2+ 0.5 VUSR] 2 4 058
Solder Temperature:235 +5°C | Solder Temperature:245 £ 5°C
Duration:2 £ 0.5s Duration:2 + 0.5s
I H NPO%SL IR Y5V,
Ttem NPO toSL Z5U | ¥ R AE100~200°C (113l FE T #0255 4.
< £0.5% 5 + RIE:265+5C
0.5PF,BUE KR BB :5 £ 1s
ACC | = 0.5%or b | 5—slgo| -10~200( SRIFIUHIEANEVE T, 1045 L EI0 BMETR
0.5PF,whichever A g,
it | - ‘ N
: is larger JECE IR ) 24 4 2/ BB R
Resistance to - —
& 4] 46 b i Preheating conditions:100 to 200°C;10 & 2min.
Soldening DF o
H Samc to initial valuc. Solder Temperature:265%£5°C
eat N — i
IF) 4] s o A Duration:5+1s
IR
Samc to initial valuc. Clean the capacitor with solvent and examine it with
AR T Wi EHE: =95% a 10X (min)mincroscope.

Appearance:No visible damage.At least 95%

of the teminal electrode 1s coverd by new

solder.

Recovery Time:24+2h

Recovery condition:Room temperature.

11
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whichever is larger.
B: <+10%
< £20%

ClassII:
E,F:

=] FEARF % Wk 7 vk
Item Technical Specification Test Method and Remarks
I ILH: ALO, B PCB
TR : 1mm
RS . 0.5mm/sec.
HAT: mm
AW TG AT AR A3 IS 1625 IR S R HEAT L
Pras MhsEfE | Appearance:No visible damage. 20 _p T=10
Resistance to
Flexure of : 1 O ]‘L
Substrate o ITTI ------- _
(Bending ) a "
i) 4512 4512
Test Board: AL,O, or PCB
Warp: Ilmm
AC/IC < +10% Speed: 0.5mm/sec.
Unit:mm
The measurement should be made with the board in the
bending position.
f%*éﬁﬁﬂg HRWLTG AT WL 4534 W) Jy: 5N . 10+18
Termination
. No visible damage. Applied Force:5N Duration:10+1S
Adhesion
AL HE = (228) « ERZENEE, b kE:24+1h
W) 4h I
TR 5, —MERI LT 48
Fir B WE( C ) INFTa) o34
Ea vz BRI EE (o 50470 30
[25: < £1%E+1pF, ol A (+20) 23
U 2 v e K w3 | LRI e 30
M: B: < +10% 4 U (+20 ) 23
U5 LA A EF: < +20% W SR BCE (D ). 2442h
Termperature Preheating conditions:up-category temperature,lh
Cycle ClassI: < Xl1%or x1pF,

Recovery time:24+ 1h
Initial Measurement

Cycling Times: Stimes, 1 cycle, 4steps:

Step Temperature( 'C) Time(min)
1 Low-category temp. (1:5';()?57;}5[]3‘5, ) 30
2 Normal temp.(+20) 2~3
3 Up-category temp.(\N;\’%?U‘ ey ) 30
4 Normal temp.(+20) 2~3

Recovery time after test:24F 1h

12
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SR . eI,

VisualAppearance:No visible damage.

i H A I A oWk Ty vk
Item Technical Specification Test Method and Remarks
[ 2%: = £29%uk +1pF,
QLS s RE SN
II25:B: =< £10%
A CIC E,F: =< +£30%
Class [ : = £=29%or =+ 1pF, W EE: 404+2°C
whichever is larger. 8
ClassIl: B: = *10% ) el S
E.F: = +30% IRFTA): 50070 B
eI | = et wiwa ke R AT S
{;ﬂ;f)ﬁl:tii;: DE Not more than twice of initial value. FCELESE A 240N T 25), A8 /N IF(TT %)
. [ 25: Ri=2500MQ 8k Ri* C,=25S | Temperature: 40=+=2°C
WPy B 2 RN A Humidity: 90—959%RH
Class [ : Ri = 2500M Q 5k Ri = C,, = .
. . Duration: 500h
25S whichever is smaller.
IR M. Ri=1000M Q i§ Ri » C, =258 Recovery conditions:Room temperature
HY PN 35 22 v 5 2N 35 Recovery Time:24h(Class I)or 48h(Class 2)
ClassIl: Ri = 1000MQ 5k Ri = C, =
25S whichever is smaller.
SRR oI
Appearance:No visible damage.
I2%5: <= +29%ik +1pF
QTS Al R SV NE
. —— [5YaYe
155 BL; ii):oy fEEJE S (< 100V):
aoe Class | : = *+=29%or £ 1pkF, RS < LS A AU AT s
whichever is larger. s TH): 100070~ sk
Class II: B: = +£20% Fo L HL S S Y I 50mA
EF: = +309% TR A AR
o pr | =2fEviiabsde JECE I IFL: 2478 I (T 29), 5 48718 I (11 29),
Z5 i 1l 5 Not more than twice of initial value. Low-Voltage (< 100V):
Life Test [ 2%: Ri=4000M Q 5% Ri » C, =408 .
HY 5 = o 5 o Applied Voltage:1.5>X Rate Voltage
Class [ : Ri = 4000M @ X Ri + C, = | Duration:1000h
IR 40S whichever is smaller. Charge/Discharge Current:50mA max
II25: Ri=2000M Q &4, Ri = C, =508 Recovery Conditions: Room Temperature
) Wy 2 s /J\%_" Recover Time: 24h (Class 1), or 48h
ClassIl: Ri = 2000MQ ¢ Ri = C, =
50S whichever is smaller. (Class 2)
SRR TCHIA.
Visual Appearance:No visible damage.
I J5: = +29%ok + 1pF, =T E S~
WP 5 2 R s e 100V==735Z LK <500V : 2% 1 4F )i
I 2% B: = +20% 500V=#015 L)< =1000V: 1. 5% T 4F )i
A GO E.F: = 4£30% HRE FHL S =1000V : 1. 2% .45 HL Hs
Class [ : = #+=29%or =+ 1pF, B Al s 1007~ |sf
whichever is larger. e vt s AN NV S5 0mA
ClassII: B: = £20% Wk E: 125°C(NPO X7TR) ; 85°C(Y5V)
E,.F: = +£30% i e (=g Y
L = 2% W 45 bR UE TR TE) s 247 B C T 2E) , 8ka 8/~ i) (11 2%,
LPA,.EL‘}?—S‘FKEHJ b Not more than twice of initial value. Applied Voltage:
iitf(?ﬁ I 25 Ri=4000M © 1%, Ri - C,=10S 100V = Rated Voltage<< 500V:2Multiple
&high e 500V =Rated Voltage = ](()()()V: 1 .5Multiple
voltage Class [ : RiZ=4000M Q #% Ri - C, = sul:)::)vnl:(i;‘)l Voltage: 1.2Multiple
fae e m 11 %: Ri :j()\(,:(l));/(rlsl;;l 11::’-11;“;.-605 Charge/Discharge Current:50mA max.
7 HY P 5 = b 4 s 5 . Temperature: 125°C(NPO X7R); 85 C(Y5HV)
ClassI[: Ri = 2000M Q % Ri - C, = Recovery Conditions:Room Temperature
50S whichever is smaller. Recovery Time:24h(Class 1),0or 48h(Class 2)

13
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B S5 4% PACKAGE OF CAPACITORS

PEM L% PACKAGING

St Tape&Reel Package

AT Rl Dimension of Reel

@ 180mmiEEReel

]
550

D178 £ 20

10+15

15

1B Top tape

% AL
Sprocket holes %2 Cavity
‘

S. . . . . X .

T4 Bottom tape

®330mmiEReel

T ®50

1
®328 = 20|

10+ 15

1B Top tape

% AL
Sprocket holes s s Cavity
‘

S. . . . . ( -

T4 Bottom tape

F%EuuComponent
S,
47 40+0.1 z
7 +
40011 S 200,05 © | MAX1.1

S
3
]
=
B3

3.510.05

14

)“ﬂ}i@uuComponent
S
- 40+0.1 =
:; H
40+0.1 ) 2.0 £0.05 2
T T T
- OB LD
o . : &
(=}
+
- ___ R - .B._ - — -
£} b~ fr- 1 :

3.540.05
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B £ 1% PACKAGE OF CAPACITORS

HIBE Type A B HIGE Type A B
0402 065+0.1 1.15+0.1 0805(T=1.25mm) 1.45+0.2 2.25+0.2
0603 1.05+0.1 1.85+0.1 1206(T>1mm) 1.940.2 3.5+0.2

0805 (T<<1. Omm) 1.85+0.15 23+0.15
1206 (T<<1.Omm) 20+02 36402
WHILR

(1D A 25 v 25 3 10 ity 2 LI BT s 8 1), pl A 10 1) B Al B, A 30k LA T g Al 0 A
(20 AL I AT 5, 2 /0 8IS T BRI 51 H Al

(3) FEYRAT I, W Z004% T BB H BT 3 43 % 1 48 .

(4D 7E 3k 5 1 22 258 v B 7 R B 00 B0 B L N6 SRR A 0. T%ERIA B, ANIE SR R AR R R .
(5) b JRE A0 B A IS 2R A 0 D 2, S RE R AT AR I AL

(6) HEFLM RV R ZENLOANTIEE: 0. 32 KELN .

() R i 8 AR AE0. 120, 62F WLy, LTy Ay F BT R .

Taping Method

(1) Tapes for capacitors are wound clockwise.The sprocket holes are to the right as the tape is pulled toward the user.
(2) The top tape and base tape are not attached at the end of the tape for a minimum of 5pitches.
(3) Part of the leader and part of the empty tape shall be attached to the end of the tape as following illustration
(4) Number of missing capacitors is less than 0.1% of the total number quoted perreel or 1pc, whicheveris greater, and

are not continuous.
(5) The top tape and bottom tape shall not protrude beyond the edges of the tape and shall not cover sprocket below.
(6) Cumulative tolerance of sprocket holes,10 pitches:+0.3mm.

(7) Peeling off force:0.1to 0.6nin the direction shown down.

v PENEENISY A
Empty Section Chip Insertion Section Empty Section
\ N \ Bkt
Leader 165~180 °
% )ODODd) ODODCbEODC — m/ - TE{l5E Top cover
) p ) L } 2 L 1
| 160min. 160min. 240min. ‘ i Garrier
(HLfunit: 2 4mm) filik il Feeding Directon ~——

@ SR BCKME. 2000MW/AS k% %k Bullk Packaging In A Bag.2000Pcs Or Customer-Made
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