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1 | Part Number Information

How to order

CcC 0805 NPO 8 J 102 R L
Type Size Dielectric Dielectric Tolerance | Capacitance Packing RoHS
CC =Chip 0402 NPO VoltageVDC A=20.05pF | 1st two digits | Quantity compliance
Capacitor 0603 X7R 1=6.3vDC B=#0.10pF are B : Bulk
0805 Y5V 2=10vDC C=20.25pF | significant; P : 4K/reel
1206 X5R 3=16VDC D=#0.50pF third digit 3K/reel
1210 XT7E 4 =25VDC F=#1.0% denotes {
1808 X6S L=35VDC G=42.0% | numberof | R' 2K/reel
1812 5= 50VDC J=45.0% | zeros, And A 1KIreel
2220 E=63VDC K=#10% is in place of
1825 6 =100vDC M=220% [decimal point.
2225 7 = 200VDC Z=-20~+80% | example :
8 =250VDC 47A=4.7pF
1=400VDC 102=10*10%pF
9 =500VDC =1000pF
H=630vDC =1nF
P=1KVDC
R=2 KVDC
T=3KVDC
W=5KVDC
Tolerance Capacitance for dielectric
NPO X7R X5R Y5V
A=40.05pF
B=40.10pF 10pF and below More than 10pF L00pF=1 L F {6 1 00uf 10nF~10uF
C=0.25pF (101~105) | (105~107) (103~106)
D=40.50pF
F=+.0%
G=42.0%
J=35.0%
K=#10% G,J J KM K.M M,Z
M=220%
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2 | Dimension Specification

Product dimensions in mm.

Case size Length(L) Width(W) Thickness(T)

0402 1.040.05 0.50+0.05 0.50+0.05
0603 1.640.10 0.80+0.10 0.80+0.10
0.60+0.10
0805 2.0+0.10 1.25+0.10 0.80+0.10
1.2540.20
0.80+0.10
3.20+0.15 1.60£0.15 1.2540.20
1.6040.20
1.2540.20
1.6040.20
2.0040.20
2.4040.20
1.2540.20
4.6020.30 2.0040.30 1.6040.20
2.0040.20
1.2540.20
1.6040.20
4.6040.30 3.2040.30 2.0040.20
2.4040.20
2.8040.20
1.2540.20
1.6040.20
5.7040.40 5.0040.40 2.0040.20
2.4040.20
2.8040.20
1.2540.20
1.6040.20
2.0040.20

2.5040.20

5.70%0.30 6.3520.40

TR OoMmMEFEGREGMEIEOROMEREROMGBG R OmMI@OmMIIOMmMmIO @

2.8040.20
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3 | Voltage Capacitance Range
NPO Series

DIELECTRIR NP0
SIZE 0402 0603 0805 1206 1210 1808 1812 2220 2225
CAP CODE | 25v | s0v | sov [100v [200v | s0v [100v [200v | s0v [100v [200v | sov [100v [250v | so0v [100v [250v | sov [100v [250v | sov [100v [250v | s0v [100v [ 250V
0.22pF 22B
10p 00
12p. 20
15p 50
[ 18p 20
[ 22p 220
Tp. 270
[ 33p 330
9p. 390
47p. 470
Sép! 560
68p! 680
82p. 320
100p {1}
120p. 2!
150p 5
180p 18
220p 221
270p 21
330p 33
390p 39
470p 47
560p 361
680p 681
820p 321
InF 02
| 1.2nl 22
.Snl 52
| 1.8nl 182
.2n] 222
.Tn] 272
| 3.3nl 332
.9n] 392
4.7nl 472
5.6nl 562
6.8nl 682
| 8.2n 322
| 10x 03
| 12n 3
15n] 53
8nl 183
2n] 23
9On] 393
4Tn] 473
68nl 683
100n] 104
220n] 224
470n] 474
DIELECTRIR NFO
SIZE IE iEE 1206 | 1210 | 1808 | 1812 | 2220 | 2225
CAP CODE 250V | 250V | S00V| 250V 630V | 1KV | 2KV I_Sl]l]V 630V IKV | 2KV I_Sl]l]V 630V 1KV | 2KV SKVISIJIJV 630V 1KV | 2KV SKVISIJIJV 630V | 1KV [ 2KV | 3KV | SEV I_Sl]l]V 630V 1KV | 2KV [ 3KV [SEV
0.22pF 21B
1opF 100
12pF 120
15pF 150
18pF 180
22pF pr.1]
27pF 2m
33pF 330
3%pF 390
4TpF 40
SopF 560
68pF 680
8IpF 820
100pF 101
120pF 121
150pF 151
180pF 151
220pF 21
IT0pF 21
330pF 331
390pF 391
4T0pF 41
Sol0pF 561
680pF 681
820pF 821
InF 102
L.2InF 122
LEnF 152
1.8nF 182
2.2nF 223
2.7nF 272
3.3nF 332
3.90F 392
4.TnF 472
E.6nF 562
§.8nF 682
8.2nF 822
10nF 103
12nF 123
15nF 153
18nF 183
2InF 223
2TnF 273
F3nF 333
25 BFIMEAIY Tt tp: //www. chipcera. com. cn CHIP

3/13


http://www.chipcera.com.cn/
http://www.chipcera.com.cn/

OE Foxit PDF Editor +aV-

°aeE"EUOD (c) by Foxit Software Company, 2004
Y200A0U/EAAE
XT7R Series
DIELECTRIC XTR
SIZE 0402 0603 0805 1206 1210 1808 1812 2220 2225
CAP CODE 16V | 25%W | S0V | 50V | 100V | 250V | S0V | 100¥ | 200¥ | S0V | 100V | 250V | S0V | 100V | 250V | S0V | 100V | 250V | 50V | 100V | 250¥ | 50V | 100V | 250¥ | S0V | 100V |250%
180p. 181
220p. 221
2T0p. pril
330p. 33
390p. 3
4T0p: 4
S6lp. 561
580p. 681
320p. 521
InF 102
[ 1.2a 152
5nl 152
[ 1.8a 182
[ 2.2a F77]
Tnl 272
[ 3.3a 332
Inl 392
4. Tnl 472
5.6nl 362
G.8n] 682
10n] 103
12n] 123
15n] 153
18n] 183
22Inl 223
2Tn] 273
33n] 333
390l 393
4Tn] 473
E6m] 363
58n] 683
100nt 104
120nt 124
1500t 15
180nt 184
220n] 224
270n] Py
330n] 33
390n] 394
4T0n] 4
S60n] 364
580n] 684
$20n] B2
1uF 105
LEuf 155
2. 2uf %
4. Tuf 473
10uf 106
DIELECTRIR XTR
SIZE 0803 1206 I 1210 | 1508 I 1812 I 2220 2225
CAP CODE 250V [SD0V 500V | 630V |mnuv 2KV I_Sl]I]V 630V | 1KV ZKVI_SIJIJV 630V | 1KV | 2KV 3KV|5I]I]V 630V | 1KV | 2KV | 3KV I_SI]I]V 630V | 1KV | 2KV | 3KV 250V | 500V | 1KV | 2KV | 3KV
100p. 101
110p. 12
150p: 135
180p 18
I20p. 221
2T0p. 2N
330p. 33
390p. 3
4T0p. 4
Salp. 561
530p. 681
B20p. 821
InF 102
[ 1.2a 122
Enl 152
[ 1.8n 182
2.2n] 222
2.7nl 2
[ 3.3n 332
.9l 392
4. Tnl 72
5.6nl 562
6.8nl 682
2.In B
10n] 103
12nl 123
15nl 153
1&n] 183
22nl prec]
27Tnd 3
33nd 333
39l 393
4Tl 473
Sind 563
68nl [Z5]
[ 82a 823
[ 100n 104
[ 1200 124
[ 150n] 154
[ 180n 184
[ 220n 224
[ 270n] M
[ 330n3 334
[ 390n 304
470n] 474
S60n] 564
G80n] 684
$20n] 224
1uF 105
L.5uF 155
2.2uF 225
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X7R/X5R Series
DIELECTRIC XTRIXSR

SIZE 0402 0603 0805 1206 1210 1812 220
CAP [CODE [6.3V |LOV[10V|25V (50¥]6.3V {10V |16V|25V (50V16.3V |10V |16V|25V [50¥]6.3V |16V |25V |35V |50V16.3V |10V |16V |25V 35V |50V 6.3V [10V/|16V 25V |50V
[aF | 105
1.5uF | 155
2.F | 205
350F | 335
L F | 475
10aF | 106
2UF | 26
{7UF | 476
100wF | 107
20F | 27
Y5V Series
DIELECTRI( Y5V
[ SI/F 0402 0603 0303 1206 1210
CAP [coDpE}10v | 16V |25v) 10V | 16V | 25V | s0v 10V | 16V | 25V sov ) 1ov | 16v] 25v | sov | 16V | 25V |50V
waF | 13 Al AJAfJC]C| C]C c|c clc| ¢ E E E
oaF | 30 Al A |AJCc|lCc| c]|cC c|c cl c| c E E E
afF [ 3 AL AT AJc| c] c]|c c| c cl c| ¢ E E E
BaF [ 33 F A A clcl|] c]|c c | c clc| c E E E
4aF [ a3 L A A clcl|] c|c c| c cl c| ¢ E E E
6saF | 633 § A | A clcl| c|c c|c cl c| c E E E
100nF | A A e C C C C C © & C E IE E
150nF | 154 [ A clcl c c | c E| E| E B E E
180nF | 184 A @ 1 C C @ E E E E E E
20aF | 24 | A clcl| c c|c E| E| E E E D
3300F | 34 | A clc| c clc| E E| E| E E D D
470nF | 474 | A c|cC c| E| E E| E| E D D D
680aF | 634 c| c E| C| E]E E[|E| E D D D
820nF | 824 c|cC E| C| E| E E| E D D D
IwF | 105 c|cC E| E| E|E D | E D D D
1.5uF [ 155 E| E| E D | E D D D
22uF [ 225 E| E| E E|D| E D D D
33uF | 335 E| E|E E|D| E D D D
4.TuE | 475 E| E| E E|D| E D D D
100F | 106 pD|Dp|D E|D D D D
22UF | 22 D D |D D D

47UF | 476 D D D
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* About Reliability Test Conditions and Requirements

OE Foxit PDF Editor +aV-
°aeE"EUOD (c) by Foxit Software Company, 2004
O0OAOUAEATAE

1. | Visual and Mechanical - * No remarkable defect.
* Dimensions to conform to individual specification sheet.
2. Capacitance Class |: NPO * Shall not exceed the limits given in the detailed spec.
0,
3. | Q/DF. (Dissipation Facton) | Gans 10000F 1,050 vime, K109 NPO: Cap=30pF, Q=1000; Cap<30pF,Q2400+20C
X7R,, X6S, X5R:
Class Il * : X7R,X7E, X6S, X5R,Y5V Rated vol. D.Fs< Exception of D.F. <
Caps1 OuF, 1.0+0.2Vrms, 1kHz+1 0% ** <3% 120620.47pF
Cap>10yF, 0.5+0.2Vrms, 120Hz+20% =1o0v s2.5% prvs 080550 131F, 060350 06BHF
** Test condition: 0.510.2Vrms, 1KHz+1 0% <3% 0201(50V); 0603=0.047uF; 080520.18uF;1206=0.47uF
X7R: 06032225(10V), sov 2oy [ | OMAE
0805=106(63V&10V) <10% 049220.1uF, 0603=1pF; 080521uF;120622.2uF; 1210=10uF;TT
X5R: 01R52103, 02012224 (6.3V,10V), seres
04022475 (63\/)Y 04022225(1 O\/)Y 35V <3.5% <10% 0603=1pF;080522.2puF; 1210=10uF
0603=106 (6.3V, 1 OV), <5% 020120.01pF;080521pF; 1210210pF
TT18X=2475(10V) , TT15X series <7% 060320.33uF; 120624.7uF
X6S:02012224 (6.3V),04022225 (6.3V), 25V <3.5% <10% 040220.104F;060320.47F; 080522.2F; 120626.84F;
1210222pF ; TT series
* Preconditioning for Class Il MLCC: <12.5% | 040221pF
Perform a heat treatment at 150+10°C for 1 5% 020120.01pF; 040220.033pF; 060320.15uF; 080520.68pF;
hour, then leave in ambient condition for 24+2 1oV c2.5% - 120622.2uF; 121024.7pF
hours before measurement. - <10% 020120.10F;040220.22uF;060320.68pF;080522.2F;
120624.7pF; 1210222uF; TT series
<10% 020120.012uF;040220.33uF;0603=0.33pF; 080522.2uF;1206=2
10V <5% 2uF;1210222yF; TT series
<15% 020120.1uF; 0402=1puF
<15% 020120.1pF;040221uF;0603210uF; 080524.7uF;
6.3V <10% 1206247uF :12102100pF; TT series
<20% 040222.2uF
4v <15% - -
X7R/XT7E, LD series : 100V: DF<1.4%; <200V:DF<1.0%
Y5V:
=50V <5% <7% 060320.1uF; 080520.47uF; 120624.7uF; TT series & Cap=1uF
35V 7% -— -—
<7% 040220.047uF;060320.1uF; 080520.33uF;1206=1pF;
121024.7uF
25V <5%
<9% 049220.068“F;060320.47|JF; 120624.7uF; 1210=22uF; TT
series & Cap=1uF
16V . <9% 040220.068F; 060320.68uF
(C<1.0uF) <12.5% 040220.22pF
16V <9% <12.5% 060322.2uF; 080523.3uF;1206=10uF; 1210=22uF; 1812247uF;
(C=1.0pF) TT series & Cap=1uF
10V =12.5% <20% 040220.47pF
6.3V <20% - -
4a. | Dielectric Strength *To apply voltage(<100V) 250%. *No evidence of damage or flash over during test.
*Duration: 1 to 5 sec.
*Charge & discharge current less than 50mA.
*To apply voltage:
200V ~300V & LD series 22 times V DC
500V ~ 999V 21.5 times V DC
1000V ~ 3000V 21.2 times V DC
*Cut-off, set at 10mA
*TEST= 15sec. *RAMP=0
4b. | Dielectric Strength (for X1/Y2 | * To apply 1500 VAC voltage. * No evidence of damage or flash over during test.
& X2/Y3) * Duration: 60 sec.
5. | Insulation Resistance To apply rated voltage for max. 120 sec. 10GQ or RxC=500Q-F whichever is smaller.
Class Il (X7R, X7E, X6S, X5R, Y5V)
Rated voltage Insulation
Resistance
100V: X7R
50V:060321uF;080521F;120622.2uF;121024.7uF
35V:080522.2yF;1210210uF
10GQ or RxC=100
25V:040221uF;060322.2uF;080522.2uF ;12062 10uF;1210210uF O-F whichever is
16V:020120.1pF;040220.22uF ;06032 1uF;080522 2F;1206210pF; 1210247 pF smaller.
10V:0201247nF;040220.47pF;060320.47F; 080522.24F;
120624.7F;1210247F
6.3V ; 4V ; TT series
50V: 040220.1pF
35V:060321pF RxC250 Q-F
10V:0603=10uF
Rated Voltage: To apply rated voltage | >10GQ or 100Q-F whichever is smaller.
200V ~ 630V (500V max.) for 60 sec.
Rated Voltage: >630V | To apply 500V for >10GQ
60sec.
6. | Temperature Coefficient With no electrical load.
T.C. Operating Temp T.C. Capacitance Change
NPO (C0G) -55~125°C at 25°C NPO (COG) Within +30ppm/°C
NPO (COH) -55~125°C at 25°C NPO (COH) Within +60ppm/°C
NPO (C0J) -55~125°C at 25°C NPO (C0J) Within +120ppm/°C
X7R -55~125°C at 25°C X7R Within +15%
X7E -55~125°C at 25°C X7E Within +4.7%
X6S -55~105°C at 25°C X6S Within +22%
X5R -55~ 85°C at 25°C X5R Within +15%
Y5V -25~ 85°C at 20°C Y5V Within +30%/-80%
7. | Adhesive Strength of *Pressurizing force: * No remarkable damage or removal of the terminations.
Termination 01005:1N, 0201:2N, 0402 & 0603: 5N
>0603: 10N
*Test time:10 £1 sec
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* Vibration frequency: 10~55 Hz/min.
* Total amplitude: 1.5mm

* Test time: 6 hrs.

(Two hrs each in three mutually perpendicular directions.)
* Measurement to be made after keeping at room temp. for
2412 hrs.

* No remarkable defect.
* Dimensions to conform to individual specification sheet.

9. Solderability

* Solder temperature: 235+5°C
* Dipping time: 2+0.5 sec.

95% min. coverage of all metalized area.

10. | Bending Test

*The middle part of substrate shall be pressurized by means of’
the pressurizing rod at a rate of about 1 mm per second until the
deflection becomes 1 mm / SH series: 5 mm** & 3 mm*** and

then the pressure shall be maintained for 5+1 sec.

*Measurement to be made after keeping at room temp. for 24+2

hrs.
(** Thickness >1.0mm; *** Thickness<1.0mm)

* No remarkable damage.
* Cap change:

NPO: within 5% or 0.5pF whichever is larger

XT7R, X7E, X6S, X5R: within £12.5% , Y5V: within +30%

(This capacitance change means the change of capacitance under specified flexure of
substrate from the capacitance measured before the test.)

1. Resistance to Soldering
Heat

* Solder temperature: 260+5°C

* Dipping time: 10+1 sec

* Preheating: 120 to 150°C for 1 minute before immerse the
capacitor in a eutectic solder.

* Before initial measurement (Class Il only): Perform 150+0/-

10°C for 1 hr and then set for 2442 hrs at room temp.
* Measurement to be made after keeping at room temp. for
2412 hrs.

* No remarkable damage.
* Cap change:
NPO: within £2.5% or 0.25pF whichever is larger
XT7R, X7E, X6S, X5R: within +7.5%
Y5V: within £20%
* Q/D.F., I.R. and dielectric strength: To meet initial requirements.
* 25% max. leaching on each edge.

12. | Temperature Cycle

* Conduct the five cycles according to the temperatures and
time.

Step Temp. (°C) Time (min.)
1 Min. operating temp. +0/-3 303
2 Room temp. 2~3
3 Max. operating temp. +3/-0 3043
4 Room temp. 2~3

* Before initial measurement (Class Il only): Perform 150+0/-

10°C for 1 hr and then set for 2442 hrs at room temp.
* Measurement to be made after keeping at room temp. for
2412 hrs.

* No remarkable damage.
* Cap change:
NPO: within +2.5% or 0.25pF whichever is larger
XT7R, X7E, X6S, X5R: within +7.5%
Y5V: within £20%
* Q/D.F., I.R. and dielectric strength: To meet initial requirements.

13. | Humidity (Damp Heat)
Steady State

* Test temp.: 40+2°C
* Humidity: 90~95% RH
* Test time: 500+24/-Ohrs.

*Before initial measurement (Class Il only): Perform 150+0/-

10°C for 1 hr and then set for 2442 hrs at room temp.
* Measurement to be made after keeping at room temp. for
2412 hrs.

* No remarkable damage.

* Cap change: NPO: within +5% or 0.5pF whichever is larger

X7R, X7E, X6S, X5R: 210V**,within +12.5%;6.3V within +25%;TT series, within +25%
**10V:060324.7uF;040221uF;020120.1pF, within +25%;

Y5V: 210V, within +30%; 6.3V, within +30/-40%

* Q/D.F. value:

NPO: More than 30pF Q=350, 10pF<C=<30pF, Q=275+2.5C,Less than 10pF Q=200+10C
X7R, X6S, X5R:

<6% 120620.47uF
=100V <3%
<7.5% 080520.1uF, 060320.068uF
<6% 0201(50V);060320.047uF; 080520.18uF; 120620.47uF
S50V 3% <10% 121024.7uF
<20% 040220.1pF;060321pF; 080521pF; 120622.2uF;
1210210uF; TT series
35V <5% <20% 0603=1pF; 080522.2uF;1210=10uF
<10% 020120.01uF;080521pF; 1210210uF
<14% 060320.33uF;120624.7uF
25V <5% <15% 040220.10pF;060320.47uF;080522.2uF;120626.8pF;
1210222pF; TT series
<20% 0402=1uF
<10% 060320.15uF;080520.68uF;120622.2uF;121024.7uF
16V <5% <15% 020120.01uF;040220.033uF;060320.68uF;080522.2uF;120624.7
WF; 1210222pF; TT series
<15% 020120.012uF;040220.33uF; 060320.33uF;080522.2uF
10v <7.5% 120622.2uF; 1210222uF
<20% 020120.1pF ;040221pF; TT series
020120.1uF;040221pF;0603210uF;
6.3v <15% =30% 080524,7EF;120624;HF;121UE']SOHF;TT series
4V <20% - -
X7RIXTE, LD series : DF<3%
Y5V:
Rated vol. D.F< Exception of D.F.<
250V <7.5% <10% 060320.1uF;080520.47uF;120624.7uF
35V <10% — -—
040220.047uF;060320.1uF;080520.33uF;120621
<10%
25v <75% WF; 121024.7uF
<15% 040220.068uF;060320.47uF;120624.7uF;
1210222pF; TT series & Cap=1uF
<12.5% 040220.068uF; 060320.68uF
16V/(C<1.0yF) <10%
<20% 040220.22uF
060322.2uF;080523.3uF;1206210uF;1210222pF;
16V(C21.00F) $12.5% 20% 1812247qu; T seriesp& CapszN g
10V <20% <30% 040220.47uF
6.3V <30% - -
*1.R.: 210V, 1GQ or 50 Q-F whichever is smaller.
Class Il (X7R, X7E, X6S, X5R, Y5V)
Insulation
Rated voltage Resistance
100V: X7R
50V:060321uF;080521uF;120622.2uF;121024.7uF
35V:080522.2uF;1210210puF 1GQ or RxC210
25V:040221uF;060322.2uF;080522.2uF;1206210pF;1210210uF Q-F whichever is
16V:020120.1yF;040220.22uF ;06031 F;080522.2F; 1206210uF;1210247uF smaller.
10V:0201247nF;040220.47uF;060320.47uF; 080522.2uF;120624.7uF;1210=247uF
6.3V ; 4V ; TT series
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14. | Humidity (Damp Heat) Load| * Test temp.: 40+2°C * No remarkable damage.
* Humidity: 90~95%RH Cap change: NPO: +7.5% or 0.75pF whichever is larger. . .
* Test time: 500+24/-0 hrs. Z&?R, ?(7E, X6S, X_5R: =1 OV**.,W|th|n t12.5%_;6._3v wn(l;un +25%;TT series, within +25%
*To apply voltage: 10-\/.060324_.7|:JF,04(12-21 pF,020_12_0.1|JF, W|tlo'\|n +25%;
Y5V: 210V, within £30%; 6.3V, within +30/-40%
Rated voltage.(Max.500V) Q/D.F. value: NPO: C=30pF,Q=200;C<30pF, Q=100+10/3C
* Before initial measurement(Class Il only): To apply test X7R, X6S, X5R:
0 S S |
temp. o
* Measurement to be made after keeping at room temp. for 2100V <3% zj:/ ;izzz :::060&0068%
2412 hrs. <6% 0201(50V);060320.047p1F; 080520.18F; 120620.47pF
250V <3% <10% 121024.7yF
<20% 040220.1yF;0603214F; 0805214F;120622.2yF; 1210210yF; TT series
35V <5% <20% 060321pF; 080522.2)F;1210210uF
<10% 020120.014F;0805214F; 12102104F
<14% 060320.334F120624.7uF
25V <5% 1% 040220.104F;060320.47|1F;080522.2(1F 120626 .8F 1210222y F;
TT series
<20% 040221pF
<10% 060320.154F;080520.68yF;120622.24F121024.74F
16V <5% 1% 020120.01F;040220.033F;060320.68}1F;080522.2)F;
120624.7pF; 1210222yF; TT series
o o <15% 020120.012yF; 040220.33F; 060320.330F;080522.2)F ;120622.2yF; 1210222yF
<20% 020120.1yF ;040221pF; TT series
6.3V <15% <30% 020120.1yF;0402214F;06032104F; 080524.7uF;1206247F;121021004F: TT series
4V <20%
X7RI/X7E, LD series : DF<3%
Y5V:
250V <7.5% <10% 060320.1pF; 080520.47)1F;120624.7uF; TT series & Cap21yF
35V <10%
5y 5% <10% 040220.047F;060320.14F;080520.33F 12062 14F; 121024.74F
<15% 040220.0684F ;060320.474F;120624.74F;1210222yF; TT series & Cap21pF
16V 0% <12.5% | 040220.068F; 060320.68yF
(C<1.04F) <20% 040220.224F
16V 060322.2)1F080523.3)1F;12062104F1210222)F; 1812247 )F;
(C21.04F) =12.5% 20% T senesi Cap21uF i " ’ ’
10V <20% <30% 040220.47F
6.3V <30%
*1.R.: 210V, 500MQ or 25 Q-F whichever is smaller.
Class Il (X7R, X7E, X6S, X5R, Y5V)
100V: X7R
50V:0603214F;080521yF;120622.20F;121024.7F
35V:080522.20F;1210210uF
25V:040221F:060322.24F 1080522.2)F ;1206210pF;1210210uF 500MQ or RxC25 Q-F
16V:020120.14F;040220.224F ;0603214 ;080522.24F ;1206210pF;12102474F whichever is smaller.
10V:0201247nF;040220.47F;060320.47pF
1080522.2F120624.7)F;1210247yF
6.3V ; 4V ; TT series
15. High Temperature Load *Test temp.: * No remarkable damage. Cap change: NPO: +3.0% or +0.3pF whichever is larger
(Endurance) NP0, X7R/X7E: 125+3°C X7R, X7E, X68, X5R: 210V** within +12.5%;6.3V within 25%;TT series,within £25%
X6S: 105+3°C 1 OV:060324_.7!JF;O40221 pF;OZQ'I ;O.1pF, within +25%;
X5R. Y5V: 85+3°C Y5V: 210V, within £30%; 6.3V, within +30/-40%
T Q/D.F. value: NPO: More than 30pF, Q=350; 10pF<C<30pF, Q2275+2.5C; Less than 10pF,
Test time: 1000+24/-0 hrs. Q=2200+10C
*To apply voltage: X7R, X6S, X5R:
(1) 6.3V or C210pF or TT series:
150% of rated voltage. % 120620.47F
(223012\2?83";20&\)/';698 =100V 3% <75% 0805201y, 060320.068F
. <6% 0201(50V);060320.047F; 080520.18ysF; 120620.47uF
(3) 500V: 150% of rated voltage. 250V <% 0% 21054 TuF
(4) 92630\/: <20% 040220.14F; 060321pF; 080521yF;120622.2F; 12102104F; TT series
120% of rated voltage. 35V <5% <20% 060321pF; 080522.24F;1210=10pF
(5) 100% of rated voltage for below range. <10% 020120.01pF;080521F; 1210210pF
a5 o <14% 060320.33F120624.74F
0201 6.3V,10V C20.14F <15% 040220.10uF;060320.47)1F;080522. 201F ;120626 8y1F;1210222yF; TT series
0402 6.3V,10V. C21.0pF <20% 040221pF
av C222)F <10% 060320.15F;080520.68)F;120622.20F;121024.74F
0603 XTR/ 6.3V,10V C24.7uF 16V <5% 1 020120.014F:040220.033F:060320.68)1F;080522.24F;
X6S/ X5R 35V C=1.00F 120624.74F; 1210222uF; TT series
m C2ATWF . <15% 020120.012pF; 040220.33y1F; 060320.334F;080522.20F;120622.2)F; 1210222yF
0805 10v <7.5%
6.3V Co20F <20% 020120.1yF ;040221pF; TT series
6.3V CoaToF 6.3V <15% <30% 020120.1y:F;040221):F,06032104F; 080524.7uF;1206247pF112102100uF;TT series
1208 NPO 3000V C21.5pF av <20%
TT18 Y5V 6.3V,10V C22.24F X7RIXTE, LD series : DF<3%
TT21 Y5V 6.3V C210uF Y5V:
TT31 Y5V 6.3V C2224F
(6)150% of rated voltage for below range. 250V <7.5% <10% 060320.1uF; 080520.47F;120624.7F; TT series & Cap21uF
35V <10% —
0201 XSRIXTRIXBS Y Co0.1uF a5 5% <10% 040220.047pF;060320.141F;080520.33F;1206214F; 121024.74F
5oV C0.15F <15% 040220.068)F;060320.471F;120624.7)F;1210222yiF; TT series & Cap21yF
0402 XSRIXTRIX6S TN G0 2oF VGt 0uF) o <12.5% 040220.068pF; 060320.68yF
Vov oV Co0aTiF <20% 040220.224F
. YORIXTRI 1050V o1 00F :zz(cm 0yF) Zsf % zgf gjgzs jsF,oaosza 3UF;1206210pF;121022201F; 1812247, TT series & Cap21pF
Y5V 16V C22.20F d d -4TUF
X5RIXTR/ 1050V, C24.74F 8.3v =30%
0805 XTR sov C22.2uF *I.R.: 210V, 1GQ or 50 Q-F whichever is smaller.
100V C20.47pF Class Il (X7R, X7E, X6S, X5R, Y5V)
Y5V 16V C24.74F
2220 X7R 100V C26.8yF 100V: XTR
*Before initial measurement (Class Il only): To apply test 50V:0603214F;0805214F;120622.24F;121024.74F
voltage for 1hr at test temp. and then set for 24+2 hrs at 35V:080522.2uF;1210210uF
room temp. 25V/:040221F;060322.24F 080522.2,F ;1206210pF;12102104F 1GQ or RxC210 Q-F
*Measurement to be made after keeping at room temp. for 16V:020120.1F;040220.22)F ;06032 1F;080522. 2)F; 12062 10pF; 1210247pF whichever is smaller.
24+2 hrs 10V:0201247nF;040220.47F }060320.4741F:080522.2F;
120624.7pF1210247pF
6.3V ; 4V ; TT series
16. | ESR For RF Series only, refer to data sheet. -
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Paper Tape T=1.1 mm
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Embossed Tape T=2.60 mm

4,00+0.05
@1.5+0.1-0
— ll— 2.00+0.05 ' Tembossed
e o _1.75+0,10 _'| "_
P OO OO F
| !
] _T_T T EI '3.5650.05"
; f 1 i ' A
_>‘ }‘_ P Cover Tape

Paper Carrier Chip
Embossed Carrier
All dimensions in mm
Symbol
Size
A B P L T(Paper) | T(Embossed)
0402 0.62+0.05 | 1.1240.05 | 2.00+0.05 | 8.00+0.20 | 0.60+0.05 N/A
0603 1.104£0.10 | 1.90£0.10 | 4.00+0.10 | 8.00+0.20 | 1.00+0.05 N/A
0805 1.6520.05 | 2.40£0.05 | 4.00+0.10 | 8.00+0.20 | 1.00+0.05 N/A
1206 2.00£0.10 | 3.504+0.10 | 4.00+0.10 | 8.00+0.20 | 1.00+0.05 Max.2.0
1210 2.80+0.20 | 3.704+0.20 | 4.00£0.10 | 8.00+0.20 N/A Max.2.0
1808 2.50£0.30 | 4.904+0.30 | 4.00£0.10 | 12.0£0.20 N/A Max.2.5
1812 3.60+0.30 | 4.90+0.30 | 8.00+0.10 | 12.0+0.20 N/A Max.2.5
o o/ (o (D o/ (o @ of
!
< rl Components [«
No Components, 180~220 mm No Components, 220~260 mm
sealed with cover tape

E25EEMREYS Hitp://www. chipcera. com. cn
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EIA Reel Dimension

14.4 max.

T

L T 180+0/-3
—113.0i0.5 62+1.5

' l

—
8.4+1.5/-0
All dimensions in mm
Standard Packing Quantity per Reel
Chip Size Thickness(mm) Code Amount per reel
Paper Embossed
0402 0.5040.05 A 10K —
0603 0.8040.10 C 4K —
0.60+40.10 B 4K —
0805 0.8040.10 C 4K —
1.2540.20 E — 2K/3K
0.6040.10 B 4K —
1206 0.80+40.10 C 4K —
1.2540.20 E — 2K/3K
1.60+40.20 D — 2K
1.254).20 E — 2K/3K
1210 1.60:0.20 D — 2K
2.00+40.20 K — 2K
1.2540.20 E — 2K/3K
1808 1.60:40.20 D — 2K
2.00+40.20 K — 2K
1.2540.20 E — 1K
1.60+40.20 D — 1K
1812/2220/2225 2.0040.20 K — 1K
2.40+40.20 G 700PCS
2.80+40.20 H 500PCS
EL5 BN EY: Hetp://www. chipcera. com. cn
CHIP
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6 Reference Data

6.1 Capacitor Classification

Multi-layer ceramic capacitors are available in wide range of characteristics. Electronic Industries Association (EIA) and the
military have established categories to help divide the basic characteristics into more easily specified classes. The basic
industry specification for ceramic capacitor is EIA specification RS-198 and as noted in the general section, it specifies
temperature-compensating capacitors as class | capacitors. These are specified by the military under specification MIL-C-20.
General-purpose capacitors with non-linear temperature coefficients are called Class 11 capacitors by EIA and specified by
military under MIL-C-11015 and MIL-C-39014. The new high reliability military specification, MIL-C-123 covers both class I
and class Il dielectrics.

Class I — Class I capacitors or temperature-compensating capacitors are usually made from mixtures of titanates where
barium titanate is normally not a major part of mix. They have predictable temperature coefficients and in general, do not
have an aging characteristic. Thus they are the most stable capacitor available. Normally the T.C.s of Class |
temperature-compensating capacitors are NP0 (30 ppm/C).

Class Il — General-purpose ceramic capacitors are called Class 11 capacitors and have become extremely popular because of
the high capacitance values available in very small size. These capacitors are ferroelectrics and vary in capacitance value
under the influence of the environmental and electrical operating conditions. Class 11 capacitors are affected by temperature ~
voltage ~ frequency and time. Temperature effects for Class 11 ceramic capacitors are exhibited as non-linear capacitance

changes with temperature. Industry standards for Mid-K dielectrics, such as X7R/X5R and High-K dielectrics, such as Z5U.

6.2 The Characterization of Materials

. : Temperature Range Temp.
Designation Class o .
d (C) Characteristics
NPO(COG) I -55 ~ +125 + 30 ppm/C
X7R I 55 ~ +125 +15 %
X5R I 55 ~ +85 +15 %
Y5V 1] -25~+85 -82~+22 %
30
10
X 0 e e
O Il ATl % —— NPO:0+0%
Q 20 = - \j N X7R : 0+15%
i N\ . e YBV i422%~-82%
40 N < — . 75U :4+22%~-56%
- -
-60 = -
<
-80 .
-40 (0] 40 60 80 120 T(°QC)

The T.C curve of each material (for reference)

CHIP
FE25EEMR B Hitp://www. chipcera. com. cn ‘
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6.3 Recommend IR reflow and wave solderng profile(Pb-Free)

280

260

240

220

Temp. (Deg.C)

200

180

160

140

120

100

80

60

40

a0

60~120sec

a0~ 20sec

J0vElaeg

60~120seC

Times

Typical profile band of IR reflow
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a0t
23l

200

150

100

Temperature Deg.CD

50/

A00sec

T Tine
e

Typical profile band of wave soldering
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ZRMERAR

EURENSRREREHAE.

1. BRI

OERIFE. BEMEEN~RIERENTIA
MREFHM. MRBNEFRREEFREHINEE, SHANESDHEEMSERTENRE.
Et AT X LR &R AR —RAERE, £t Lo SAARENREMMITE..
O TIERE (FUEREHMIA
1. BRBENTIEREX IR THSEBREE.
MRE—NERBEEMBE—DREE, B MEEREZRE/NTIERNEERNTEME.
T EIEHE AR EFMOTERENBEE, ENMEEEEZMBNRTESENTELE.
2. BMESMIMEBER THUEREE, MRERPEANSIIREERIOTEEFSHOREIR, BoBRRNERESEILRHIS.

BB

2. ENRIZEEARIZ T

SREFEMEIT (RERRRIT)
1. HERBWREAENRLER LS, MERANERNE (BERS) SEEPMERFNME. BRERTEEERMNYUIEED

AT
() FAENMEBNXNSEWEFMNEE AN, NMTESBRERWRETAR. ERERITEIRILERN, ATHSE
BB ERERE, BHRIEMEERRKMRT.

(2) RN LT IR R —ENRILERIR LB, (REANRTT R AT UE SN TR R W R IR I
S REEMERIT (DRIENFILIEER LR REREE)
REBARERLBIRG, AESESTFS EIRILERSE &BRREN, HEBtRE. REAR, RERSERESFS)
HAERETIRP L EENRIKRIRTH, BARRFER, EEEE AR BRI IR S &AL,

S REEMERIT (RERRRIT)
AMILERET S, RNTHERGARNIERERS, HEETAEENRILERIZIT.
(1) = A RENRIZ B IR BB BRI R

OHEATZEMEBRRTIMEERT (BAL: mm) ENRIZL B AR AR IE T
RIESR Chip capacitor i Solderresist
Ttk 107 212 316 325 e i
It 16 2.0 3.2 3.2 eyl ] [
RITw 08 125 16 25 T‘_‘F_": .
A 0.8~1.0 1.0~1.4 1.8~25 1.8~25 BlaleE
B 05~0.8 08~15 08~17 08~17 _ _
c 0.6~0.8 09~12 12~16 18~25 Chip capacitor )
IR
¥
) .
L
[El 57 I&
FAS 042 063 105 107 212 316 325 432
4L 04 0.6 10 16 20 32 32 45
R¥ =y 0.2 03 05 08 1.25 16 25 32
A 015~025 | 0.20~030 | 0.45~055 0.8~1.0 08~12 18~25 1.8~25 25~35
B 0.15~020 | 020~030 | 040~050 0.6~0.8 0.8~1.2 1.0~15 10~15 15~18
c 0.15~030 | 0.25~040 | 045~055 0.6~0.8 0.9~16 1.2~20 1.8~3.2 2.3~35
EIHES
i HEREBRIREBEAFRRTAETESERE.
Q@HERT WAL EHERNEERT (BAL: mm) LWDC
AR 105 107 212
L 0.52 08 1.25
R =y 1.0 16 20 W
A 0.18~0.22 0.25~0.3 0.5~0.7
B 0.2~0.25 0.3~0.4 04~05

C 0.9~1.1 1.5~1.7 1.9~2.1 }‘T’|

OHFERTHERSERRBNERRT (Bf: mm)

AKX (o096 (2FAY) | 110 (2 #AY) |212 (2 %A |212 (4%FF)
L 0.9 1.37 20 2.0
R+ w 0.6 10 1.25 1.25 2 circuits 4 circuits
a 0.25~0.35 0.35~0.45 0.5~0.6 0.5~0.6 Chip capaciter
c
b 0.15~0.25 0.55~0.65 0.5~0.6 0.5~0.6 \ = = N = =
c 0.15~0.25 03~04 05~0.6 02~03 vy Hs [HEHEE
d 045 0.64 1.0 05 ) ) W W W
o TeT TaT

PAFERBFRBREAD, UEHETRRM~2IUE, HEEREREIQR~RA, HHHIAEEAEHESRARTIFENE.
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N FERIESEH
(2) BHIERIEFEES
e B LE =451 HEEEH
Load wirg of l:»:u'n::»:rri:|'|t'.II Solder-ressi
¥
Ml THRERE T T T

AITh

Chaszss .
;_{—Sulccr[fnr groundng) J—EDIUEF-FESISE

FIERR
LT

|

Land
Lead wire of cnmpﬂner‘lr—-

— 1
LY

Soldering i lrun—m '| Solder-resist
Sl ERE ICW véf; m‘\\fﬁ
|

L—

/ Solder—resist

KPRIETH

' 1]

O REEMRIT (DRIENRILIER LR BRREE)

1-1. EFENRIZ RN T HEME BN, EENTHRRESERS.
me B LE =451 HEEEG
B ENWE RS
LIRS X
B AL
1-2. A TU]%'*‘X’E%WJ:H’]‘ R DMK/ NHERENHREME. FE5E TE:
_\--‘"‘%\.\‘_‘_\_\__ B __'_'__'_,-F"f ---..\_\_\_\
E
T o0
Perforation

!

— CI\D S0 C
=
slit
Magnitude of stress A>B = C>D>E
1-3. DEIENRILIZARAT, BERAZIMENNANA: HIR<BIH<V BME<FHE7L. Alt, EREHRSEFNUARREEE

ENRILERAR B & 75 7% o
3. BEhFER
SN L
1. TR ARBRRARILER LA, FRiLBABAZTIEBNES.
BB 2. FEHAR NG AL THEAS R S A
S HEEFIRIER
FEIRERRERB[CH, AHETIBERRENEEEEIRILBIR LA, MRREEHREEERT. HEFNEBMATE. &

PAFERBFRBREAD, UEHETRRM~2IUE, HEEREREIQR~RA, HHHIAEEAEHESRARTIFENE.
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B EREEEN
WHNREREEE, B ESBERREESL, Eit, EREEEHASENA,
SN

() BEERIREN TR ETHRERENRIZ R RE R FAE.

(2) BEhREE, FREFEENA 1~ N AT,

(3) AT R RIGE X ENRIL AR EE FIER M S B L IR EHE,
BERUTRES:

1. RRETREENIAGEENREN, TEETFERTRESMAMSBEITR. &

3

= nn

THRERS:

FELRBEAR T 73 L i P STHE BNl 4R

i =| B LEZE 451 HEEEH
BERE J Cracks [
— o
- Supporting pin I]
WERLE — & — Dii:l
Salder p-eelinaJ Cracks—/} Supporting r.‘n'r'|j

MEEMMZEBMEE, FERAPITEMMBRT. mERER.
S HEEFIEIER
—LEH AT SMERE R RNAEET. HEFIFE
HhaEmMTtnRE, SBMELE.
Et AR TS
(1) FEEFIERE :
athEFINEE EBRERENFTRPIBRTBHE.
bR THATIN AR BB,
cHEFINARRFREREERRRFE.
dREFIR AR EBKHIIEFH.
e b & T R B BT B RIERE L AR o
fAEE IR TG it .
eHETINEA RIFIBLETE.
hEFIRLEATF L HT AEEESK.

ERER

oo og

BRBERNTIEISER

(2) WEFIEFERBMTHAR.

EENRI RN IR B R
L& M]

fRig

2L 212/316 R+ 4l

12

cioog

Ean ]

B, EEFERMEFINAER S SHE

HEFIRE

2. MREMMER, EEMN, SMBERNEBERNEIE, SHBRFROJFAR. ATEE ERBEANELE, BHESFL

EFERNOASHAR. EEMESTIRTHIZH

AREESEENE RN FEEIRBALE.
REBAERE

1

a

0.3mm min
100 ~120 pm
FEFEMETIEMBIEE

a
b

-

b

Cc

— A

——]

L

c c

4. 1BiE

@ IEFIEIER
AT BRI AT REXT E8

P

e

(2) ELRIR EEEB AR, WENNERLENSNE.
STEER (3) ERAKRMEBEFE, EEWRELET .
TS
L gESE
EERBUTHEENEERERE. M6, ENEF.
7 Sn-Zn RIREMRIEZ NS RERER KB SRR,
BHEEM Sn-Zn ZIEEMHE, BEASEALAKE.

HRARETWE, FREERZALAATEUT &S :
(1) FFABERMEUIEERNET 0.1wt% (ClIRE). THEEASERIEMBNES.

@ IEFIEIE R
-1, MREUBEF PR B R T SER MR BN

}::F)I

EEEQ _ g e s 67y SRR =E &
1-3. ATKEMMERNZBYEZATESHYR, BLESEEGTE

HIREM. HER TARMEBERIES, 5
L EoaE

5, WorBEFIHFERMSEEER

REM ARG

1-2. FERIEIRIET IR P EMBNERIZ A TR AR RN, BNEMAISHENET, BWEAXENESSHERAR L, AM
EERARIREZ BRI, NRATERVMETNAE, BEERLERR.

B
BEAR AR ER RS RRE

RHEHZRBENSSBERHFAE T I MB R
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