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1111/12/12/12/12

HowHowHowHow totototo orderorderorderorder
1111 PartPartPartPart NumberNumberNumberNumber InformationInformationInformationInformation

CCCCCCCC 0805080508050805 NNNNP0P0P0P0 8888 JJJJ 102102102102 RRRR LLLL

TypeTypeTypeType
CCCCCCCC ==== ChipChipChipChip
CapacitorCapacitorCapacitorCapacitor

SizeSizeSizeSize
0402040204020402
0603060306030603
0805080508050805
1206120612061206
1210121012101210
1808180818081808
1812181218121812
2220222022202220
1825182518251825
2225222522252225

DielectricDielectricDielectricDielectric
NP0NP0NP0NP0
X7RX7RX7RX7R
YYYY5V5V5V5V
X5RX5RX5RX5R
X7EX7EX7EX7E
X6SX6SX6SX6S

DielectricDielectricDielectricDielectric
VoltageVoltageVoltageVoltage
2222 ==== 10V10V10V10V
3333 ==== 16V16V16V16V
4444 ==== 25V25V25V25V
L=35VL=35VL=35VL=35V
5555 ==== 50V50V50V50V
JJJJ =63V=63V=63V=63V
6666 ==== 111100V0V0V0V
7777 ==== 200V200V200V200V
IIII ====404040400V0V0V0V
9999 ==== 500V500V500V500V
H=630VH=630VH=630VH=630V
PPPP==== 1111 KVKVKVKV
O=1.2KVO=1.2KVO=1.2KVO=1.2KV
R=R=R=R= 2222 KVKVKVKV
T=T=T=T= 3333 KVKVKVKV
W=5KVW=5KVW=5KVW=5KV

ToleranceToleranceToleranceTolerance
A=A=A=A=±±±±0.05pF0.05pF0.05pF0.05pF
B=B=B=B=±±±±0.10pF0.10pF0.10pF0.10pF
C=C=C=C=±±±±0.25pF0.25pF0.25pF0.25pF
D=D=D=D=±±±±0.50pF0.50pF0.50pF0.50pF
F=F=F=F=±±±±1.0%1.0%1.0%1.0%
G=G=G=G=±±±±2.0%2.0%2.0%2.0%
J=J=J=J=±±±±5.0%5.0%5.0%5.0%
K=K=K=K=±±±±10%10%10%10%
M=M=M=M=±±±±20%20%20%20%

Z=-20~+80%Z=-20~+80%Z=-20~+80%Z=-20~+80%

CapacitanceCapacitanceCapacitanceCapacitance
1st1st1st1st twotwotwotwo digitsdigitsdigitsdigits
areareareare significantsignificantsignificantsignificant;;;;

thirdthirdthirdthird digitdigitdigitdigit
denotesdenotesdenotesdenotes

numbernumbernumbernumber ofofofof
zeros,zeros,zeros,zeros, AndAndAndAnd AAAA
isisisis inininin placeplaceplaceplace ofofofof
decimaldecimaldecimaldecimal point.point.point.point.
exampleexampleexampleexample ::::
47A=4.7pF47A=4.7pF47A=4.7pF47A=4.7pF

102=10*10102=10*10102=10*10102=10*102222pFpFpFpF
=1000pF=1000pF=1000pF=1000pF
=1nF=1nF=1nF=1nF

PackingPackingPackingPacking
QuantityQuantityQuantityQuantity
BBBB :::: BulkBulkBulkBulk
PPPP :::: 4K/reel4K/reel4K/reel4K/reel

3K/reel3K/reel3K/reel3K/reel

RRRR 2K/reel2K/reel2K/reel2K/reel{
1K/reel1K/reel1K/reel1K/reel

RoHSRoHSRoHSRoHS
compliancecompliancecompliancecompliance

Tolerance Capacitance for dielectric

A=±0.05pF
B=±0.10pF
C=±0.25pF
D=±0.50pF
F=±1.0%
G=±2.0%
J=±5.0%
K=±10%
M=±20%

NP0 X7R X5R Y5V

10pF and below More than 10pF 100pF~1μF
(101~105) 1uf~100uf

(105~107)
10nF~10uF
(103~106)

B,C,D G,J J,K,M K,M M,Z

2222 DimensionDimensionDimensionDimension SpecificationSpecificationSpecificationSpecification

LLLL
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WWWW



2222/12/12/12/12

ProductProductProductProduct dimensionsdimensionsdimensionsdimensions inininin mm.mm.mm.mm.

CaseCaseCaseCase sizesizesizesize LengthLengthLengthLength(L)(L)(L)(L) WidthWidthWidthWidth(W)(W)(W)(W) ThicknessThicknessThicknessThickness(T)(T)(T)(T) SymbolSymbolSymbolSymbol

0402 1.0±0.05 0.50±0.05 0.50±0.05 AAAA

0603 1.6±0.10 0.80±0.10 0.80±0.10 CCCC

0805 2.0±0.10 1.25±0.10 0.60±0.10 BBBB

0.80±0.10 CCCC

1.25±0.20 EEEE

1206 3.20±0.15 1.60±0.15
0.80±0.10 CCCC

1.25±0.20 EEEE

1.60±0.20 DDDD

1210 3.2±0.15 2.50±0.20

1.25±0.20 EEEE

1.60±0.20 DDDD

2.00±0.20 KKKK

2.40±0.20 GGGG

1808 4.60±0.30 2.00±0.30
1.25±0.20 EEEE

1.60±0.20 DDDD

2.00±0.20 KKKK

1812 4.60±0.30 3.20±0.30

1.25±0.20 EEEE

1.60±0.20 DDDD

2.00±0.20 KKKK

2.40±0.20 GGGG

2.80±0.20 HHHH

2220 5.70±0.40 5.00±0.40

1.25±0.20 EEEE

1.60±0.20 GGGG

2.00±0.20 KKKK

2.40±0.20 GGGG

2.80±0.20 HHHH

2225 5.70±0.30 6.35±0.40

1.25±0.20 EEEE

1.60±0.20 DDDD

2.00±0.20 KKKK

2.40±0.20 GGGG

2.80±0.20 HHHH



3333/12/12/12/12

NP0NP0NP0NP0 SeriesSeriesSeriesSeries

3333 VoltageVoltageVoltageVoltage CapacitanceCapacitanceCapacitanceCapacitance RangeRangeRangeRange

C A P C O D E 25V 50V 50V 100V 200V 50V 100V 200V 50V 100V 200V 50V 100V 200V 50V 100V 200V 50V 100V 200V 50V 100V200V 50V 100V 200V
0 .2 2 p F 2 2 B A A C C C C C C C C C

~ ~ A A C C C C C C C C C
1 0 p F 100 A A C C C C C C C C C
1 2 p F 120 A A C C C C C C C C C
1 5 p F 150 A A C C C C C C C C C
1 8 p F 180 A A C C C C C C C C C
2 2 p F 220 A A C C C C C C C C C
2 7 p F 270 A A C C C C C C C C C
3 3 p F 330 A A C C C C C C C C C
3 9 p F 390 A A C C C C C C C C C
4 7 p F 470 A A C C C C C C C C C
5 6 p F 560 A A C C C C C C C C C
6 8 p F 680 A A C C C C C C C C C
8 2 p F 820 A A C C C C C C C C C
1 0 0 p F 101 A A C C C C C C C C C E E E E E E
1 2 0 p F 121 A A C C C C C C C C C E E E E E E
1 5 0 p F 151 A A C C C C C C C C C E E E E E E
1 8 0 p F 181 A A C C C C C C C C C E E E E E E E E
2 2 0 p F 221 A A C C C C C C C C C E E E E E E E E E
2 7 0 p F 271 A C C C C C C C C C E E E E E E E E E E E
3 3 0 p F 331 A C C C C C C C C C E E E E E E E E E E E E
3 9 0 p F 391 C C C C C C C C C E E E E E E E E E E E E
4 7 0 p F 471 C C C C C C C C C E E E E E E E E E E E E
5 6 0 p F 561 C C C C C C C C E E E E E E E E E E E E
6 8 0 p F 681 C C C C C C C C E E E E E E E E E E E E
8 2 0 p F 821 C C C C C C C C E E E E E E E E E E E E E E
1 n F 102 C C C C C C C C E E E E E E E E E E E E E E E
1 .2 n F 122 C C E C C C E E E E E E E E E E E E E E E
1 .5 n F 152 C C E C C C E E E E E E E E E E E E E E E
1 .8 n F 182 C C E C C C E E E E E E E E E E E E E E E
2 .2 n F 222 C C C C E E E E E E E E E E E E E E E E
2 .7 n F 272 E E C C E E E E E E E E E E E E E E E E
3 .3 n F 332 E E C C E E E E E E E E E E E E E E E E
3 .9 n F 392 E E C C E E E E E E E E E E E E E E E E
4 .7 n F 472 E E C C E E E E E E E E E E E E E E E
5 .6 n F 562 E E E E E E E E D D D D D D
6 .8 n F 682 E E E E E E D D D D D D
8 .2 n F 822 E E E E E E D D D D D D
1 0 n F 103 E E E E E E D D D D D D
1 2 n F 123 E E E E E E D D D D D D
1 5 n F 153 E E E E E E D D D D D D
1 8 n F 183 E E E E E E D D D D D D
2 2 n F 333 E E E E E E D D D D D D

N P 0D IELEC TR IR
S IZE 0 6 0 30 4 0 2 1 2 0 60 8 0 5 1 2 1 0 1 8 0 8 1 8 1 2 2 2 2 0 2 2 2 5

0603
CAP CODE 250V 250V 500V 250V 500V 1KV 2KV 250V 500V 1KV 2KV 250V500V 1KV 2KV 3KV 250V 630V 1KV 2KV 3KV 250V 500V 1KV 2KV 3KV 5KV 250V 500V 1KV 2KV 3KV 5KV
0.22pF 22B C B C C C C C E E E E E K K

~ ~ C B C C C C C E E E E E K K
10pF 100 C B C C C C C E E E E E E E K K
12pF 120 C B C C C C C E E E E E E E K K
15pF 150 C B C C C C C E E E E E E E K K
18pF 180 C B C C C C C E E E E E E E E K K
22pF 220 C B C C C C C E E E E E E E E E K K
27pF 270 C B C C C C C E E E E E E E E E K K
33pF 330 C B C C C C C E E E E E E E E E D K D K
39pF 390 C B C C C C C E E E E E E E E E D K D K
47pF 470 C B C C C C C E E E E E E E E E D K D K
56pF 560 C B C C C C C E E E E E E E E E D K D K
68pF 680 C B C C C C C E E E E E E E E E D K D K
82pF 820 C B C C C C C E E E E E E E E E D K D K
100pF 101 C B C C C C C E E E E E E E E E E E E D D E E E D D
120pF 121 C B C C C C C E E E E E E E E E E E E D D E E E D D
150pF 151 C B C C C C C E E E E G E E E E E E E D D E E E D D
180pF 181 C B C C C C C E E E E E E K E E E E E E E D D E E E D D
220pF 221 C B C C C C E E E E E E E K E E E E E E E D D E E E D D
270pF 271 C B C C C E E E E E E E E K E E E G E E E D D E E E D D
330pF 331 C B C C C E E E E E E E E E K E E E G E E E D D E E E D D
390pF 391 C B C C C E E E E E E E E E K E E E G E E E D D E E E D D
470pF 471 C B C C C E E E E E E E E E K E E E G E E E D D E E E D D
560pF 561 C C C C E E E E E E E K E E E K E E E D D E E E D D
680pF 681 C E C C E E E E E E E K E E E K E E E D D E E E D D
820pF 821 C E C C E E E E E E K E E E K E E E D D E E E D D
1nF 102 C E C C E E E E E E K E E E E K E E E D D E E E D D
1.2nF 122 E E C C E E E E E E E E E E E D D E E E D D
1.5nF 152 E C E E E E E E E E E E E E D D E E E D D
1.8nF 182 E C E E E E E E E E E E D D E E D D
2.2nF 222 E E E E E E E E E E E D D E E D D
2.7nF 272 E E E E E E E E K D E E K D
3.3nF 332 E E E E E E E K D E E K D
3.9nF 392 E E E E E E E D D E E D D
4.7nF 472 E E E E E E D D E E D D
5.6nF 562 E E E E D D E E D D
6.8nF 682 E E K K E E K K
8.2nF 822 D D K K D D K K
10nF 103 D D K K D D K K
12nF 123 K K G G K K G G
15nF 153 D D G G D D G G
18nF 183 D D
22nF 223 D D
27nF 273 D
33nF 333 D

2220 2225
NP0DIELECTRIR

SIZE 0805 1210 1808 18121206



4444/12/12/12/12

X7RX7RX7RX7R SeriesSeriesSeriesSeries

CA P CO D E 10V 16V 25V 50V 50V 100V 50V 100V 200V 50V 100V 200V 50V 100V 200V 50V 100V 200V 50V 100V200V 50V 100V 200V 50V 100V 200V
180pF 181 A A A A C C C C C
220pF 221 A A A A C C C C C
270pF 271 A A A A C C C C C C C C
330pF 331 A A A A C C C C C C C C
390pF 391 A A A A C C C C C C C C
470pF 471 A A A A C C C C C C C C
560pF 561 A A A A C C C C C C C C
680pF 681 A A A A C C C C C C C C
820pF 821 A A A A C C C C C C C C
1nF 102 A A A A C C C C C C C C
1 .2 nF 122 A A A A C C C C C C C C
1 .5 nF 152 A A A A C C C C C C C C
1 .8 nF 182 A A A A C C C C C C C C
2 .2 nF 222 A A A A C C C C C C C C
2 .7 nF 272 A A A A C C C C C C C C E E E
3 .3 nF 332 A A A A C C C C C C C C E E E
3 .9 nF 392 A A A A C C C C C C C C C E E E E E
4 .7 nF 472 A A A A C C C C C C C C C E E E E E
5 .6 nF 562 A A A A C C C C C C C C C E E E E E
6 .8 nF 682 A A A A C C C C C C C C C E E E E E
10nF 103 A A A C C C C C C C C C E E E E E E E E E E E E E E
12nF 123 A A C C C C C C C C C E E E E E E E E E E E E E E
15nF 153 A A C C C C C C C C C E E E E E E E E E E E E E E
18nF 183 A A C C C C C C C C C E E E E E E E E E E E E E E
22nF 223 A A C C C C C C C E E E E E E E E E E E E E E E
27nF 273 A A C C C E C C C E E E E E E E E E E E E E E E
33nF 333 A A C C C E C C C E E E E E E E E E E E E E E E
39nF 393 A A C C C E C C C E E E E E E E E E E E E E E E
47nF 473 A A C C C E C C C E E E E E E E E E E E E E E E
56nF 563 C C C C C C E E E E E E E E E E E E E E E
68nF 683 C C C C C E E E E E E E E E E E E E E E E
100nF 104 C C E C E E E E E E E E E E E E E E E E E
120nF 124 C E E E E E E E E E E E E E E E E E E
150nF 154 C E E E E E E E E E E E E E E E E
180nF 184 C E E E E E E E E E D E E D E E D
220nF 224 E E E E E E E E E E D E E D E E D
270nF 274 D E E E E E E E D D E D K E D K
330nF 334 D E E E E E E E D D E D K E D K
390nF 394 D E E E E E K D E K K E K K
470nF 474 D E E E E E K D E K K E K K
560nF 564 E E D D E K D E K K E K K
680nF 684 E E D D D K D K K K D K K
820nF 824 D E D D D K D K K K D K K
1uF 105 D D K G D K D/K K K K D K K
1 .5 uf 155 D G G D K K K K D K K
2 .5 uf 225 D G G D K K K D K
4 .7 uf 475 D G D K K K D K
10uf 106 D G D K K D

X7RD IELEC TRIC
S IZE 0402 0603 0805 1 2 0 6 1 2 1 0 1 8 0 8 1 8 1 2 2 2 2 0 2 2 2 5

CAP CODE250V 500V 250V 500V1000V 2KV 250V 500V 1KV 2KV 250V500V 1KV 2KV 3KV 400V 500V 1KV 2KV 3KV 250V 500V 1KV 2KV 3KV250V500V 1KV 2KV 3KV
100pF 101
120pF 121
150pF 151 C C E E E E E
180pF 181 C C E E E E E
220pF 221 C C E E E E E
270pF 271 C C C C E E E E E E E E E E
330pF 331 C C C C E E E E E E E E E E
390pF 391 C C C C E E E E E E E E E E
470pF 471 C C C C E E E E E E E E E E E
560pF 561 C C C C E E E E E E E E E E E
680pF 681 C C C C E E E E E E E E E E E
820pF 821 C C C C E E E E E E E E E E E
1nF 102 C C C C E E E E E E E E E E E E E E D E E E E D
1.2nF 122 C C C C E E E E E E K E E D E E E E K E E E E K
1.5nF 152 C C C C E E E E E E K E E D E E E E K E E E E K
1.8nF 182 C C C C E E E E E E K E E K E E E E K E E E E K
2.2nF 222 C C C C E E E E E E K E D K E E E E K E E E E K
2.7nF 272 C C C C E E E E E E E E E D K E E E D K E E E D K
3.3nF 332 C C C C E E E E E E E E E K K E E E D E E E D
3.9nF 392 C C E E E E E E E E E E E E E K K E E E D E E E D
4.7nF 472 C C E E E E E E E E E E E E E K K E E E K E E E D
5.6nF 562 C C E E E E E E E E E E D E E K K E E E K E E E D
6.8nF 682 C C E E E E E E E E E E D E D K K E E E K E E E D
8.2nF 822 C C E E E E E E E E E E D E D K K E E E K E E E K
10nF 103 C C E E E E E E E E E E K E E E D K K E E D K E E D K
12nF 123 C C E E E E E E E E K E E E D E E D E E D
15nF 153 C C E E E E E E E E K E E D E E D E E D
18nF 183 C C E E E E E E E E K E D D E E D E E D
22nF 223 C C E E E E E E E E K E D K E E D E E D
27nF 273 E E E E E E E E E K E D K E E D E E D
33nF 333 E E E E E D E E E K E D K E E D E E D
39nF 393 E E E E D E E E K E D K E D D E D D
47nF 473 E E E E D E D K E D K E D K E D K
56nF 563 E E E K E D K E D G E D K E D K
68nF 683 E E K E K E D G E D K E D K
82nF 823 E E K E K E D H E D K E D K
100nF 104 E E K E K E K H D D K D D K
120nF 124 E D K E K D D G D D K
150nF 154 E D K E G D K G D K K
180nF 184 E D K D/E H D K H D K G
220nF 224 E D K D/E H D K H D K H
270nF 274 D D/E D K D K
330nF 334 D D/E D G D K
390nF 394 D D/E D G D K
470nF 474 D D D G D G
560nF 564 D D D G D G
680nF 684 D D D G D G
820nF 824 D K D G D G
1uF 105 D G K G K G
1.5uF 155 D K G K G
2.2uF 225 G G G G

2220 2225
X7RDIELECTRIR

SIZE 0805 1206 1210 1808 1812



5555/12/12/12/12

X7RX7RX7RX7R////X5RX5RX5RX5R SeriesSeriesSeriesSeries

Y5VY5VY5VY5V SeriesSeriesSeriesSeries

CAP CODE 10V 16V 25V 10V 16V 25V 50V 10V 16V 25V 50V 10V 16V 25V 50V
10nF 103 A A A C C C C C C C C C
15nF 153 A A A C C C C C C C C C
22nF 223 A A A C C C C C C C C C
33nF 333 A A C C C C C C C C C
47nF 473 A A C C C C C C C C C
68nF 683 A A C C C C C C C C C
100nF 104 A A C C C C C C C C C
150nF 154 A C C C C C C C C
180nF 184 A C C C C C C C C
220nF 224 A C C C C C C C C
330nF 334 C C C C C C C C
470nF 474 C C C C C C
680nF 684 C C E C C C C
820nF 824 C C E C C E
1uF 105 C C E E C E
1.5uF 155 E E C E
2.2uF 225 E E E E
3.3uF 335 E E E E
4.7uF 475 E E E E
10uF 106 G E

DIELECTRIC
SIZE 12060402 0603 0805

Y5V

CAP CODE6.3V10V16V10V25V35V50V6.3V10V 16V 35V 50V6.3V10V 16V 25V 50V6.3V16V 25V 35V 50V6.3V10V 16V 25V 50V6.3V10V 16V 25V 50V
1uF 105 A C C E E C E E E D D D K K K

1.5uF 155 C E E D D D K K K

2.2uF 225 C C C C E E D D D K K K D K K D D K

3.3uF 335 C C E E D D D K K K K K K K K K

4.7uF 475 C C C C E E E D D D K K K K K K K G K K K G

10uF 106 C C C E E E D D D K K K G K K K G K K K G

22uF 226 C E E D K G G G G G G G G G G G G G

47uF 476 E E K G G G G G G G

1812 2220
X7R/X5RDIELECTRIC

SIZE 0402 08050603 1206 1210



6666/12/12/12/12

NoNoNoNo TestTestTestTest itemitemitemitem ConditionsConditionsConditionsConditions RequirementsRequirementsRequirementsRequirements
1111 CapacitanceCapacitanceCapacitanceCapacitance

TheTheTheThe CapacitanceCapacitanceCapacitanceCapacitance andandandand DFDFDFDF shallshallshallshall bebebebe measuredmeasuredmeasuredmeasured atatatat 25252525℃
withwithwithwith HP-4288AHP-4288AHP-4288AHP-4288A
NP0NP0NP0NP0：CCCC ≤≤≤≤ 1000100010001000 pFpFpFpF 1111±±±±0.2V0.2V0.2V0.2Vrmrmrmrm,,,, ffff ==== 1111 MHz;MHz;MHz;MHz;

CCCC >>>> 1000100010001000 pFpFpFpF 1111±±±±0.2V0.2V0.2V0.2Vrmrmrmrm,,,, ffff ==== 1111 kHz;kHz;kHz;kHz;

X5R/X5R/X5R/X5R/ XXXX7R/Y5V7R/Y5V7R/Y5V7R/Y5V：
CCCC≦10101010μFFFF 1.01.01.01.0±0.2Vrm0.2Vrm0.2Vrm0.2Vrm ffff ====@@@@ 1kHz1kHz1kHz1kHz
CCCC > 10101010μFFFF 0.50.50.50.5±0.2Vrm0.2Vrm0.2Vrm0.2Vrm ffff ====@@@@ 120Hz120Hz120Hz120Hz

WithinWithinWithinWithin specifiedspecifiedspecifiedspecified tolerancetolerancetolerancetolerance

2222 DissipationDissipationDissipationDissipation FactorFactorFactorFactor
(tan(tan(tan(tan δδδδ))))

NP0NP0NP0NP0 ::::

MoreMoreMoreMore thanthanthanthan 30303030 pF:pF:pF:pF: Q≧1000 (DF≦0.1%)0.1%)0.1%)0.1%)

LessLessLessLess thanthanthanthan 30303030 pF:pF:pF:pF: QQQQ≧400+20 C (Q=1/DF)

X7RX7RX7RX7R/X5R/X5R/X5R/X5R ::::

Y5VY5VY5VY5V ::::

RatedRatedRatedRated volt.volt.volt.volt. DFDFDFDF≦ ExceptionExceptionExceptionException ofofofof DFDFDFDF≦
≧50V50V50V50V 2.5%2.5%2.5%2.5% 3%3%3%3% 0603060306030603≧47nF

25V25V25V25V 3.5%3.5%3.5%3.5% ---------------- --------------------
16V16V16V16V 3.5%3.5%3.5%3.5% 5%5%5%5% 0402040204020402≧33nF33nF33nF33nF

0603060306030603≧150nF150nF150nF150nF
0805080508050805≧680nF680nF680nF680nF

10V10V10V10V 5.0%5.0%5.0%5.0% ---------------- --------------------
6.3V6.3V6.3V6.3V 7.5%7.5%7.5%7.5% ---------------- --------------------

RatedRatedRatedRated volt.volt.volt.volt. DFDFDFDF≦
25~250V25~250V25~250V25~250V 7%7%7%7%
16V16V16V16V 9%9%9%9%
10V10V10V10V 12.5%12.5%12.5%12.5%

3333 InsulationInsulationInsulationInsulation resistanceresistanceresistanceresistance

TheTheTheThe IRIRIRIR shallshallshallshall bebebebe measuredmeasuredmeasuredmeasured withwithwithwith HP-4339BHP-4339BHP-4339BHP-4339B atatatat roomroomroomroom
temperature.temperature.temperature.temperature.
VrVrVrVr (rated(rated(rated(rated voltage)voltage)voltage)voltage) ≤≤≤≤ 500V500V500V500V
AtAtAtAt VrVrVrVr (rated(rated(rated(rated voltage)voltage)voltage)voltage) forforforfor 1111minuteminuteminuteminute
VrVrVrVr (rated(rated(rated(rated voltage)voltage)voltage)voltage)＞500V500V500V500V
AtAtAtAt 500V500V500V500V forforforfor 1111minuteminuteminuteminute

RiCrRiCrRiCrRiCr≧500500500500ΩΩΩΩ-F,-F,-F,-F, whicheverwhicheverwhicheverwhichever isisisis smaller.smaller.smaller.smaller.

4444 DielectricDielectricDielectricDielectric
StrengthStrengthStrengthStrength

TheTheTheThe withstandingwithstandingwithstandingwithstanding voltagevoltagevoltagevoltage shallshallshallshall bebebebe measuredmeasuredmeasuredmeasured withwithwithwith
ZentechZentechZentechZentech 9072A.9072A.9072A.9072A.
VrVrVrVr (rated(rated(rated(rated voltage)voltage)voltage)voltage) ≤≤≤≤ 100V100V100V100V
AtAtAtAt 2.5Vr2.5Vr2.5Vr2.5Vr forforforfor 5555 secondssecondssecondsseconds
VrVrVrVr (rated(rated(rated(rated voltage)voltage)voltage)voltage) =200/250V=200/250V=200/250V=200/250V
AtAtAtAt 1.5Vr+100V1.5Vr+100V1.5Vr+100V1.5Vr+100V forforforfor 5555 secondssecondssecondsseconds
VrVrVrVr (rated(rated(rated(rated voltage)voltage)voltage)voltage) =500V=500V=500V=500V
AtAtAtAt 1.5Vr1.5Vr1.5Vr1.5Vr forforforfor 5555 secondssecondssecondsseconds
VrVrVrVr (rated(rated(rated(rated voltage)voltage)voltage)voltage) ＞500V500V500V500V
AtAtAtAt 1.2Vr1.2Vr1.2Vr1.2Vr forforforfor 5555 secondssecondssecondsseconds

NoNoNoNo breakdownbreakdownbreakdownbreakdown
NoNoNoNo flashoverflashoverflashoverflashover

5555 AdhesionAdhesionAdhesionAdhesion

AAAA forceforceforceforce ofofofof 5555 NNNN shallshallshallshall bebebebe appliedappliedappliedapplied totototo thethethethe linelinelineline joiningjoiningjoiningjoining thethethethe
terminationsterminationsterminationsterminations andandandand inininin aaaa planeplaneplaneplane parallelparallelparallelparallel totototo thethethethe substratesubstratesubstratesubstrate
time:time:time:time: 10101010 ±±±± 1111 ssss

NoNoNoNo visiblevisiblevisiblevisible damagedamagedamagedamage

6666 BendingBendingBendingBending
StrengthStrengthStrengthStrength

MountingMountingMountingMounting inininin accordanceaccordanceaccordanceaccordance withwithwithwith IECIECIECIEC 384384384384 10,10,10,10, paraparaparapara 4.44.44.44.4
conditions:conditions:conditions:conditions: bendingbendingbendingbending 1111mmmmmmmm atatatat aaaa raterateraterate ofofofof 1111 mm/smm/smm/smm/s

NoNoNoNo visiblevisiblevisiblevisible damagedamagedamagedamage
NPO:NPO:NPO:NPO: ∆∆∆∆C/CC/CC/CC/C withinwithinwithinwithin ±±±±5555 %%%%
X7RX7RX7RX7R/X5R/X5R/X5R/X5R:::: ∆∆∆∆C/CC/CC/CC/C withinwithinwithinwithin ±±±±10101010 %%%%
Y5V:Y5V:Y5V:Y5V: ∆∆∆∆C/CC/CC/CC/C withinwithinwithinwithin ±±±±30303030%%%%

4444 SpecificationSpecificationSpecificationSpecification andandandand TestTestTestTest MethodMethodMethodMethod

5N, 10 ± 1 s
Speed: 1.0mm/s
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7777 ResistanceResistanceResistanceResistance totototo
solderingsolderingsolderingsoldering heatheatheatheat

PreheatPreheatPreheatPreheat thethethethe capacitorcapacitorcapacitorcapacitor atatatat 120120120120℃ totototo 150150150150℃ forforforfor 1111
minute.minute.minute.minute. ImmerseImmerseImmerseImmerse thethethethe capacitorcapacitorcapacitorcapacitor inininin anananan eutecticeutecticeutecticeutectic soldersoldersoldersolder
solutionsolutionsolutionsolution atatatat 270270270270±±±±5555℃ forforforfor 10101010±±±±1seconds.1seconds.1seconds.1seconds. AfterAfterAfterAfter setsetsetset itititit atatatat
roomroomroomroom temperaturetemperaturetemperaturetemperature forforforfor 24242424±±±±2hours2hours2hours2hours (temperature(temperature(temperature(temperature
compensationcompensationcompensationcompensation type)type)type)type) orororor 48484848±±±±4hours4hours4hours4hours (high(high(high(high dielectricdielectricdielectricdielectric
constantconstantconstantconstant type),type),type),type), thenthenthenthen measure.measure.measure.measure.

*High*High*High*High dielectricdielectricdielectricdielectric constantconstantconstantconstant typetypetypetype ::::
InitialInitialInitialInitial measurementmeasurementmeasurementmeasurement ofofofof X7RX7RX7RX7R/X5R/X5R/X5R/X5R andandandand Y5V.Y5V.Y5V.Y5V.
PerformPerformPerformPerform aaaa heatheatheatheat treatmenttreatmenttreatmenttreatment atatatat 150150150150±±±±5555℃ forforforfor oneoneoneone hourhourhourhour
andandandand thenthenthenthen setsetsetset itititit atatatat roomroomroomroom temperaturetemperaturetemperaturetemperature forforforfor 48484848±±±±4hours.4hours.4hours.4hours.
PerformPerformPerformPerform thethethethe initialinitialinitialinitial measurement.measurement.measurement.measurement.

DielectricDielectricDielectricDielectric NP0NP0NP0NP0 X7RX7RX7RX7R////
X5RX5RX5RX5R YYYY5555VVVV

AppearanceAppearanceAppearanceAppearance NoNoNoNo defectdefectdefectdefect

CapacitanceCapacitanceCapacitanceCapacitance
ChangeChangeChangeChange

＜±±±±2.5%2.5%2.5%2.5%
orororor
＜±±±±0.25pF0.25pF0.25pF0.25pF

±±±±7.5%7.5%7.5%7.5% ±±±±20%20%20%20%

DFDFDFDF TheTheTheThe samesamesamesame asasasas No.2No.2No.2No.2

IRIRIRIR MoreMoreMoreMore thanthanthanthan 500500500500ΩΩΩΩ-F-F-F-F
(whichever(whichever(whichever(whichever isisisis smaller)smaller)smaller)smaller)

DielectricDielectricDielectricDielectric
StrengthStrengthStrengthStrength NoNoNoNo failurefailurefailurefailure

8888 ResistanceResistanceResistanceResistance totototo
leachingleachingleachingleaching

TheTheTheThe capacitorscapacitorscapacitorscapacitors areareareare dippeddippeddippeddipped intointointointo thethethethe soldersoldersoldersolder atatatat 260260260260±±±±5555
℃ forforforfor 30303030±±±±1111 seconds,seconds,seconds,seconds, andandandand thenthenthenthen checkcheckcheckcheck thethethethe solderingsolderingsolderingsoldering
bybybyby measuringmeasuringmeasuringmeasuring thethethethe areasareasareasareas coveredcoveredcoveredcovered withwithwithwith solder.solder.solder.solder.

95%95%95%95% ofofofof thethethethe terminationsterminationsterminationsterminations areareareare totototo bebebebe solderedsolderedsolderedsoldered evenlyevenlyevenlyevenly andandandand
continuously.continuously.continuously.continuously.

9999 SolderSolderSolderSolder abilityabilityabilityability ofofofof
terminationterminationterminationtermination

ZeroZeroZeroZero hourhourhourhour test,test,test,test, andandandand testtesttesttest afterafterafterafter storagestoragestoragestorage (20(20(20(20 totototo 24242424
months)months)months)months) inininin originaloriginaloriginaloriginal atmosphereatmosphereatmosphereatmosphere inininin normalnormalnormalnormal
atmosphere;atmosphere;atmosphere;atmosphere; un-mountedun-mountedun-mountedun-mounted chipschipschipschips completelycompletelycompletelycompletely
immersedimmersedimmersedimmersed forforforfor 2222 ±±±± 0.50.50.50.5 ssss inininin aaaa soldersoldersoldersolder bathbathbathbath ofofofof 235235235235 ±±±± 5555℃....

95%95%95%95% ofofofof thethethethe terminationterminationterminationtermination isisisis totototo bebebebe solderedsolderedsolderedsoldered evenlyevenlyevenlyevenly andandandand
continuously.continuously.continuously.continuously.

10101010 RapidRapidRapidRapid changechangechangechange ofofofof
temperaturetemperaturetemperaturetemperature

NPO/X7R:NPO/X7R:NPO/X7R:NPO/X7R: -55-55-55-55℃ totototo +125+125+125+125℃,,,, 5555 cyclecyclecyclecycle
XXXX5555R:R:R:R: -55-55-55-55℃ totototo ++++88885555℃,,,, 5555 cyclecyclecyclecycle
Y5V:Y5V:Y5V:Y5V: -25-25-25-25℃ totototo +85+85+85+85℃,,,, 5555 cyclecyclecyclecycle
Duration:Duration:Duration:Duration: 30303030 mins.mins.mins.mins.
Recovery:Recovery:Recovery:Recovery: 24242424 ±±±± 2222 hrs.hrs.hrs.hrs.

NoNoNoNo visiblevisiblevisiblevisible damagedamagedamagedamage afterafterafterafter 24242424 hhhh recoveryrecoveryrecoveryrecovery
ClassClassClassClass IIII NPO:NPO:NPO:NPO: ∆∆∆∆C/CC/CC/CC/C ≤≤≤≤ 2.52.52.52.5 %%%%orororor ±±±± 0.250.250.250.25 pFpFpFpF
ClassClassClassClassⅡ X7RX7RX7RX7R/X5R/X5R/X5R/X5R::::∆∆∆∆C/CC/CC/CC/C ≤≤≤≤ ±±±±15151515 %%%%

Y5V:Y5V:Y5V:Y5V: ∆∆∆∆C/CC/CC/CC/C ≤≤≤≤ ±±±±20202020 %%%%

11111111 DampDampDampDamp heat,heat,heat,heat, steadysteadysteadysteady
statestatestatestate

500500500500±±±±12hours12hours12hours12hours atatatat 40404040±±±±2222℃;;;;
90909090 totototo 95959595%%%%RHRHRHRH

NoNoNoNo visiblevisiblevisiblevisible damagedamagedamagedamage afterafterafterafter 24242424 ±±±± 2222 (NPO)(NPO)(NPO)(NPO) orororor 48484848 ±±±± 4444 hourshourshourshours
recoveryrecoveryrecoveryrecovery
ClassClassClassClassⅠ (NPO)(NPO)(NPO)(NPO)
1.1.1.1. ∆∆∆∆C/CC/CC/CC/C ±±±± 5555 %%%% orororor 1111 pF,pF,pF,pF, whicheverwhicheverwhicheverwhichever isisisis greatergreatergreatergreater
2.2.2.2. CCCC<<<<10pF10pF10pF10pF；QQQQ ≥≥≥≥ 200+10C200+10C200+10C200+10C

10101010≤≤≤≤CCCC≤≤≤≤30pF30pF30pF30pF；QQQQ≥≥≥≥275+5/2C275+5/2C275+5/2C275+5/2C
CCCC>>>>30pF30pF30pF30pF；QQQQ≥≥≥≥350350350350

3.3.3.3. IRIRIRIR ≥≥≥≥ 4000400040004000 MMMMΩΩΩΩ orororor
RiCRRiCRRiCRRiCR ≥≥≥≥ 40404040ΩΩΩΩF,F,F,F, whicheverwhicheverwhicheverwhichever isisisis lesslesslessless

ClassClassClassClassⅡ (X7R(X7R(X7R(X7R/X5R/X5R/X5R/X5R))))
1.1.1.1.∆∆∆∆C/CC/CC/CC/C withinwithinwithinwithin ±±±± 15151515 %%%%
2.2.2.2.tantantantan δδδδ ≤≤≤≤ 7%7%7%7%
3.3.3.3.RRRR ≥≥≥≥ 2000200020002000 MMMMΩΩΩΩ orororor
RiCRRiCRRiCRRiCR ≥≥≥≥50505050ΩΩΩΩF,F,F,F, whicheverwhicheverwhicheverwhichever isisisis lesslesslessless

ClassClassClassClassⅡ (Y5V)(Y5V)(Y5V)(Y5V)
1.1.1.1.∆∆∆∆C/CC/CC/CC/C withinwithinwithinwithin ±±±± 30303030%%%%
2.50/25V:2.50/25V:2.50/25V:2.50/25V: tantantantan δδδδ ≤≤≤≤ 9%9%9%9%
16V:16V:16V:16V: tantantantan δδδδ ≤≤≤≤ 12.5%12.5%12.5%12.5%
10V:10V:10V:10V: tantantantan δδδδ ≤≤≤≤ 15%15%15%15%

3.IR3.IR3.IR3.IR ≥≥≥≥ 2000200020002000 MMMMΩΩΩΩ orororor
RiCRRiCRRiCRRiCR ≥≥≥≥50505050ΩΩΩΩF,F,F,F, whicheverwhicheverwhicheverwhichever isisisis lesslesslessless

12121212 EnduranceEnduranceEnduranceEndurance

1000100010001000 hhhh atatatat maximummaximummaximummaximum temperaturetemperaturetemperaturetemperature
VrVrVrVr (rated(rated(rated(rated voltage)voltage)voltage)voltage) ≤≤≤≤ 250V250V250V250V
AtAtAtAt 2222××××VVVVrrrr
VrVrVrVr (rated(rated(rated(rated voltage)voltage)voltage)voltage) ==== 500V500V500V500V
AtAtAtAt 1.5Vr1.5Vr1.5Vr1.5Vr
VrVrVrVr (rated(rated(rated(rated voltage)voltage)voltage)voltage) >>>> 500V500V500V500V
AtAtAtAt 1.2Vr1.2Vr1.2Vr1.2Vr
C>0..1UF,At1.5VrC>0..1UF,At1.5VrC>0..1UF,At1.5VrC>0..1UF,At1.5Vr

NoNoNoNo visiblevisiblevisiblevisible damagedamagedamagedamage afterafterafterafter 24242424 ±±±± 2222 (NPO)(NPO)(NPO)(NPO) orororor 48484848 ±±±± 4444 hourshourshourshours
recoveryrecoveryrecoveryrecovery
ClassClassClassClass 1111 (NPO)(NPO)(NPO)(NPO)
1.1.1.1. ∆∆∆∆C/CC/CC/CC/C ±±±± 2222 %%%% orororor 1111 pF,pF,pF,pF, whicheverwhicheverwhicheverwhichever isisisis greatergreatergreatergreater
2.2.2.2. tantantantan δδδδ ≤≤≤≤ 2222 xxxx specifiedspecifiedspecifiedspecified valuevaluevaluevalue
3.3.3.3. IRIRIRIR ≥≥≥≥ 4000400040004000 MMMMΩΩΩΩ orororor RiCRRiCRRiCRRiCR ≥≥≥≥40404040ΩΩΩΩF,F,F,F, whicheverwhicheverwhicheverwhichever isisisis lesslesslessless
ClassClassClassClass 2222 (X7R(X7R(X7R(X7R/X5R/X5R/X5R/X5R))))
1.1.1.1.∆∆∆∆C/CC/CC/CC/C withinwithinwithinwithin ±±±± 15151515 %%%%
2.tan2.tan2.tan2.tan δδδδ ≤≤≤≤ 7%7%7%7%
3.IR3.IR3.IR3.IR ≥≥≥≥ 2000200020002000 MMMMΩΩΩΩ orororor RiCRRiCRRiCRRiCR ≥≥≥≥50505050ΩΩΩΩF,whicheverF,whicheverF,whicheverF,whichever isisisis lesslesslessless
ClassClassClassClass 2222 (Y5V)(Y5V)(Y5V)(Y5V)
1.1.1.1.∆∆∆∆C/CC/CC/CC/C withinwithinwithinwithin ±±±± 30303030%%%%
2.50/25V:2.50/25V:2.50/25V:2.50/25V: tantantantan δδδδ ≤≤≤≤ 9%9%9%9%
16V:16V:16V:16V: tantantantan δδδδ ≤≤≤≤ 12.5%12.5%12.5%12.5%

3.IR3.IR3.IR3.IR ≥≥≥≥ 2000200020002000 MMMMΩΩΩΩ orororor RiCRRiCRRiCRRiCR ≥≥≥≥50505050ΩΩΩΩF,F,F,F, whicheverwhicheverwhicheverwhichever isisisis lesslesslessless

5555 PackingPackingPackingPacking
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AllAllAllAll dimensionsdimensionsdimensionsdimensions inininin mmmmmmmm

SizeSizeSizeSize
SymbolSymbolSymbolSymbol

AAAA BBBB PPPP LLLL T(Paper)T(Paper)T(Paper)T(Paper) T(Embossed)T(Embossed)T(Embossed)T(Embossed)

0402040204020402 0.620.620.620.62±±±±0.050.050.050.05 1.121.121.121.12±±±±0.050.050.050.05 2.002.002.002.00±±±±0.050.050.050.05 8.008.008.008.00±±±±0.200.200.200.20 0.600.600.600.60±±±±0.050.050.050.05 N/AN/AN/AN/A

0603060306030603 1.101.101.101.10±±±±0.100.100.100.10 1.901.901.901.90±±±±0.100.100.100.10 4.004.004.004.00±±±±0.100.100.100.10 8.008.008.008.00±±±±0.200.200.200.20 1.001.001.001.00±±±±0.050.050.050.05 N/AN/AN/AN/A
0805080508050805 1.651.651.651.65±±±±0.050.050.050.05 2.402.402.402.40±±±±0.050.050.050.05 4.004.004.004.00±±±±0.100.100.100.10 8.008.008.008.00±±±±0.200.200.200.20 1.001.001.001.00±±±±0.050.050.050.05 N/AN/AN/AN/A

1206120612061206 2.002.002.002.00±±±±0.100.100.100.10 3.503.503.503.50±±±±0.100.100.100.10 4.004.004.004.00±±±±0.100.100.100.10 8.008.008.008.00±±±±0.200.200.200.20 1.001.001.001.00±±±±0.050.050.050.05 Max.2.0Max.2.0Max.2.0Max.2.0
1210121012101210 2.802.802.802.80±±±±0.200.200.200.20 3.703.703.703.70±±±±0.200.200.200.20 4.004.004.004.00±±±±0.100.100.100.10 8.008.008.008.00±±±±0.200.200.200.20 N/AN/AN/AN/A Max.2.0Max.2.0Max.2.0Max.2.0
1808180818081808 2.502.502.502.50±±±±0.300.300.300.30 4.904.904.904.90±±±±0.300.300.300.30 4.004.004.004.00±±±±0.100.100.100.10 12.012.012.012.0±±±±0.200.200.200.20 N/AN/AN/AN/A Max.2.5Max.2.5Max.2.5Max.2.5

1812181218121812 3.603.603.603.60±±±±0.300.300.300.30 4.904.904.904.90±±±±0.300.300.300.30 8.008.008.008.00±±±±0.100.100.100.10 12.012.012.012.0±±±±0.200.200.200.20 N/AN/AN/AN/A Max.2.5Max.2.5Max.2.5Max.2.5

EIAEIAEIAEIA ReelReelReelReel DimensionDimensionDimensionDimension

PPPPAAAA

BBBB
1.75±0.10

3.50±0.05

Cover Tape

Paper Carrier Chip

∅1.5+0.1-0
0.1-0 2.00±0.05

TTTTpaperpaperpaperpaper
TTTTembossedembossedembossedembossed

Embossed Carrier

No Components, 180~220 mm

sealed with cover tape

No Components, 220~260 mm

ComponentsComponentsComponentsComponents

LLLL

PaperPaperPaperPaper TapeTapeTapeTape TTTT≦1.11.11.11.1 mmmmmmmm EmbossedEmbossedEmbossedEmbossed TapeTapeTapeTape TTTT≦2.602.602.602.60 mmmmmmmm

4.00±0.05
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AllAllAllAll dimensionsdimensionsdimensionsdimensions inininin mmmmmmmm

ChipChipChipChip SizeSizeSizeSize Thickness(mm)Thickness(mm)Thickness(mm)Thickness(mm) CodeCodeCodeCode
AmountAmountAmountAmount perperperper reelreelreelreel

PaperPaperPaperPaper EmbossedEmbossedEmbossedEmbossed
0402040204020402 0.500.500.500.50±±±±0.050.050.050.05 AAAA 10K10K10K10K ————————

0603060306030603 0.800.800.800.80±±±±0.100.100.100.10 CCCC 4K4K4K4K ————————

0805080508050805

0.600.600.600.60±±±±0.100.100.100.10 BBBB 4K4K4K4K ————————

0.800.800.800.80±±±±0.100.100.100.10 CCCC 4K4K4K4K ————————

1.251.251.251.25±±±±0.200.200.200.20 EEEE ———————— 2K/2K/2K/2K/3K3K3K3K

1206120612061206

0.600.600.600.60±±±±0.100.100.100.10 BBBB 4K4K4K4K ————————

0.800.800.800.80±±±±0.100.100.100.10 CCCC 4K4K4K4K ————————

1.251.251.251.25±±±±0.200.200.200.20 EEEE ———————— 2K/2K/2K/2K/3K3K3K3K

1.601.601.601.60±±±±0.200.200.200.20 DDDD ———————— 2K2K2K2K

1210121012101210
1.251.251.251.25±±±±0.200.200.200.20 EEEE ———————— 2K/2K/2K/2K/3K3K3K3K

1.601.601.601.60±±±±0.200.200.200.20 DDDD ———————— 2K2K2K2K

2.002.002.002.00±±±±0.200.200.200.20 KKKK ———————— 2K2K2K2K

1808180818081808

1.251.251.251.25±±±±0.20.20.20.20000 EEEE ———————— 2K/2K/2K/2K/3K3K3K3K

1.601.601.601.60±±±±0.20.20.20.20000 DDDD ———————— 2K2K2K2K

2.02.02.02.00000±±±±0.20.20.20.20000 KKKK ———————— 2K2K2K2K

1812181218121812/2220/2225/2220/2225/2220/2225/2220/2225

1.251.251.251.25±±±±0.20.20.20.20000 EEEE ———————— 1111KKKK

1.601.601.601.60±±±±0.20.20.20.20000 DDDD ———————— 1111KKKK

2.02.02.02.00000±±±±0.20.20.20.20000 KKKK ———————— 1111KKKK

2.2.2.2.44440000±±±±0.20.20.20.20000 GGGG 700PCS700PCS700PCS700PCS

2.2.2.2.88880000±±±±0.20.20.20.20000 HHHH 500PCS500PCS500PCS500PCS

20.5 13.0±0.5

180+0/-3
62±1.5

8.4+1.5/-0

14.4 max.

StandardStandardStandardStandard PackingPackingPackingPacking QuantityQuantityQuantityQuantity perperperper ReelReelReelReel
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6.16.16.16.1 CapacitorCapacitorCapacitorCapacitor ClassificationClassificationClassificationClassification
Multi-layerMulti-layerMulti-layerMulti-layer ceramicceramicceramicceramic capacitorscapacitorscapacitorscapacitors areareareare availableavailableavailableavailable inininin widewidewidewide rangerangerangerange ofofofof characteristics.characteristics.characteristics.characteristics. ElectronicElectronicElectronicElectronic IndustriesIndustriesIndustriesIndustries AssociationAssociationAssociationAssociation (EIA)(EIA)(EIA)(EIA) andandandand thethethethe

militarymilitarymilitarymilitary havehavehavehave establishedestablishedestablishedestablished categoriescategoriescategoriescategories totototo helphelphelphelp dividedividedividedivide thethethethe basicbasicbasicbasic characteristicscharacteristicscharacteristicscharacteristics intointointointo moremoremoremore easilyeasilyeasilyeasily specifiedspecifiedspecifiedspecified classes.classes.classes.classes. TheTheTheThe basicbasicbasicbasic

induinduinduindustrystrystrystry specificationspecificationspecificationspecification forforforfor ceramicceramicceramicceramic capacitorcapacitorcapacitorcapacitor isisisis EIAEIAEIAEIA specificationspecificationspecificationspecification RS-198RS-198RS-198RS-198 andandandand asasasas notednotednotednoted inininin thethethethe generalgeneralgeneralgeneral section,section,section,section, itititit specifiesspecifiesspecifiesspecifies

temperature-compensatingtemperature-compensatingtemperature-compensatingtemperature-compensating capacitorscapacitorscapacitorscapacitors asasasas classclassclassclass IIII capacitors.capacitors.capacitors.capacitors. TheseTheseTheseThese areareareare specifiedspecifiedspecifiedspecified bybybyby thethethethe militarymilitarymilitarymilitary underunderunderunder specificationspecificationspecificationspecification MIL-C-20.MIL-C-20.MIL-C-20.MIL-C-20.

General-purGeneral-purGeneral-purGeneral-purposeposeposepose capacitorscapacitorscapacitorscapacitors withwithwithwith non-linearnon-linearnon-linearnon-linear temperaturetemperaturetemperaturetemperature coefficientscoefficientscoefficientscoefficients areareareare calledcalledcalledcalled ClassClassClassClass IIIIIIII capacitorscapacitorscapacitorscapacitors bybybyby EIAEIAEIAEIA andandandand specifiedspecifiedspecifiedspecified bybybyby

militarymilitarymilitarymilitary underunderunderunderMIL-C-11015MIL-C-11015MIL-C-11015MIL-C-11015 andandandand MIL-C-39014.MIL-C-39014.MIL-C-39014.MIL-C-39014. TheTheTheThe newnewnewnew highhighhighhigh reliabilityreliabilityreliabilityreliabilitymilitarymilitarymilitarymilitary specification,specification,specification,specification, MIL-C-123MIL-C-123MIL-C-123MIL-C-123 coverscoverscoverscovers bothbothbothboth classclassclassclass IIII

andandandand classclassclassclass IIIIIIII dielectdielectdielectdielectrics.rics.rics.rics.

ClassClassClassClass IIII ————ClassClassClassClass IIII capacitorscapacitorscapacitorscapacitors orororor temperature-compensatingtemperature-compensatingtemperature-compensatingtemperature-compensating capacitorscapacitorscapacitorscapacitors areareareare usuallyusuallyusuallyusuallymademademademade fromfromfromfrom mixturesmixturesmixturesmixtures ofofofof titanatestitanatestitanatestitanates wherewherewherewhere

bariumbariumbariumbarium titanatetitanatetitanatetitanate isisisis normallynormallynormallynormally notnotnotnot aaaa majormajormajormajor partpartpartpart ofofofof mix.mix.mix.mix. TheyTheyTheyThey havehavehavehave predictablepredictablepredictablepredictable temperaturetemperaturetemperaturetemperature coefficientscoefficientscoefficientscoefficients andandandand inininin general,general,general,general, dodododo notnotnotnot

havehavehavehave anananan agingagingagingaging characteristic.characteristic.characteristic.characteristic. ThusThusThusThus theytheytheythey areareareare thethethethe mostmostmostmost stablestablestablestable capacitorcapacitorcapacitorcapacitor available.available.available.available. NormallyNormallyNormallyNormally thethethethe T.C.sT.C.sT.C.sT.C.s ofofofof ClassClassClassClass IIII temperature-temperature-temperature-temperature-

compensatingcompensatingcompensatingcompensating capacitorscapacitorscapacitorscapacitors areareareare NP0NP0NP0NP0 ((((±±±±30303030 ppm/ppm/ppm/ppm/℃).).).).

ClassClassClassClass IIIIIIII ————General-purposeGeneral-purposeGeneral-purposeGeneral-purpose ceramicceramicceramicceramic capacitorscapacitorscapacitorscapacitors areareareare calledcalledcalledcalled ClassClassClassClass IIIIIIII capacitorscapacitorscapacitorscapacitors andandandand havehavehavehave becomebecomebecomebecome extremelyextremelyextremelyextremely popularpopularpopularpopular becausebecausebecausebecause ofofofof

thethethethe highhighhighhigh capacitancecapacitancecapacitancecapacitance valuesvaluesvaluesvalues availableavailableavailableavailable inininin veryveryveryvery smallsmallsmallsmall size.size.size.size. TheseTheseTheseThese capacitorscapacitorscapacitorscapacitors areareareare ferroelectricsferroelectricsferroelectricsferroelectrics andandandand varyvaryvaryvary inininin capacitancecapacitancecapacitancecapacitance valuevaluevaluevalue

underunderunderunder thethethethe influenceinfluenceinfluenceinfluence ofofofof thethethethe environmentalenvironmentalenvironmentalenvironmental andandandand electricalelectricalelectricalelectrical operatingoperatingoperatingoperating conditions.conditions.conditions.conditions. ClassClassClassClass IIIIIIII capacitorscapacitorscapacitorscapacitors areareareare affectedaffectedaffectedaffected bybybyby temperaturetemperaturetemperaturetemperature、

voltagevoltagevoltagevoltage、 frequencyfrequencyfrequencyfrequency andandandand time.time.time.time. TemperatureTemperatureTemperatureTemperature effectseffectseffectseffects forforforfor ClassClassClassClass IIIIIIII ceramicceramicceramicceramic capacitorscapacitorscapacitorscapacitors areareareare exhibitedexhibitedexhibitedexhibited asasasas non-linearnon-linearnon-linearnon-linear capacitancecapacitancecapacitancecapacitance

changeschangeschangeschanges withwithwithwith temtemtemtemperature.perature.perature.perature. IndustryIndustryIndustryIndustry standardsstandardsstandardsstandards forforforforMid-KMid-KMid-KMid-K dielectrics,dielectrics,dielectrics,dielectrics, suchsuchsuchsuch asasasas X7RX7RX7RX7R/X5R/X5R/X5R/X5R andandandand High-KHigh-KHigh-KHigh-K dielectrics,dielectrics,dielectrics,dielectrics, suchsuchsuchsuch asasasas Z5UZ5UZ5UZ5U....

6.26.26.26.2 TheTheTheThe CharacterizationCharacterizationCharacterizationCharacterization ofofofof MaterialsMaterialsMaterialsMaterials

TheTheTheThe T.CT.CT.CT.C curvecurvecurvecurve ofofofof eacheacheacheachmaterialmaterialmaterialmaterial (for(for(for(for reference)reference)reference)reference)

6666 ReferenceReferenceReferenceReference DataDataDataData

DesignationDesignationDesignationDesignation ClassClassClassClass TemperatureTemperatureTemperatureTemperature RangeRangeRangeRange ((((℃)))) Temp.Temp.Temp.Temp.
CharacteristicsCharacteristicsCharacteristicsCharacteristics

NPO(COG)NPO(COG)NPO(COG)NPO(COG) IIII -55-55-55-55 ~~~~ +125+125+125+125 ±±±± 30303030 ppm/ppm/ppm/ppm/℃

X7RX7RX7RX7R IIIIIIII -55-55-55-55 ~~~~ +125+125+125+125 ±±±± 15151515%%%%

X5RX5RX5RX5R IIIIIIII -55-55-55-55 ~~~~ ++++88885555 ±±±± 15151515%%%%

Y5VY5VY5VY5V IIIIIIII -25-25-25-25 ~~~~ +85+85+85+85 -82-82-82-82 ~~~~ +22+22+22+22%%%%
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6666....3333 RecommendRecommendRecommendRecommend IRIRIRIR reflowreflowreflowreflow andandandand wavewavewavewave solderngsolderngsolderngsolderng profile(Pb-Free)profile(Pb-Free)profile(Pb-Free)profile(Pb-Free)

TypicalTypicalTypicalTypical profileprofileprofileprofile bandbandbandband ofofofof IRIRIRIR reflowreflowreflowreflow TypicalTypicalTypicalTypical profileprofileprofileprofile bandbandbandband ofofofof wavewavewavewave solderingsolderingsolderingsoldering
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